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PREFACE TO THE EIGHTH EDITION. 

IN lhc twenty )'ear;; lhat ham passed since lhe publication of the first 
edition, triennial rrd~ion~ ham appeared regularly, with one cxccptiou
lo secure protection agnin::l an cdilion pirated in Great Britain, a fifth edition 

had lo be if:isucd not long after the fourth. Comparing the fin:t edition with 
the present, \'Cry lilllc remains of the original work. The essential ground

work has been, as far as possible, my personal experience in hospital and 
prirnte practice, CO l'l'Clalccl with the general experience of the profession, as 
exprc"scd in its literature. 'l'o try to keep the book up to dale has been a 

pleasure and an ambition. Adequately te express my appreciation of the 
gene rous support accorded by my colleagues is impos!'ihlc. The printed page 
has brought me "m ind lo mind" with men in all parts of the world; and to 
feel that I may have been helpful in promoting sound knowledge is my greatest 
satisfaction. 

This edition has been rearranged and largely rewritten. I hal'e grouped 

the infectious diseases in a different order, and considered apart those of 
which the specific germs are doubtful or undiscovered . The extraordinary 
gro\\"th of our knowledge of this department has necessitated the incorporation 
of much new matter in every section, particularly in typhoid iever, typhus 
fever, pneumonia, tuberculosis and SJ'philis. Properly to present the recent 
advances many chapters have had Lo be recast. New sections deal wilh Lci sh
maniasis, the Sporotrichoscs, the Colon infections, Poliomyelitis, Pellagra, 
Di~orders of .1\Jclabolism, Caisson disease, Ochronosis, IJremochromatosis, the 
disorders of the organs of internal secretion, and the diseases of the blood . 

Dr. A. G. Gibson of Oxford has helped in the rewriting of lhe section on 

the heart and arteries. 'J'o Dr. H. M. 'l'hornas and Dr. llarvey Cushing I am 
indebted Ior aid in the re\'ision of the section on nervous diseases. 

My former associate al the Johns Ilopkins Hospital, Dr. Thomas MeCrae, 

Ji:is revised the section~ on treatment, and the section on di!'=eai:;es of the 
organs of locomotion . J re has also seen the work through the press. 

Messrs. Appleton have provided a new font of type and a new page. 

WILL!Al\1 OSLER. 

Oxford. 
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THE 

PRINCIPLES A N D P RACTICE 

OF ME DICINE 

SECTION I 

SPECIFIC INFECTIOUS DISEASES 

A. BAC'l'ERIAL DISEASES 

I . TYPHOID FEVER 

Definition.-A general infection caused b.v lhe bacillus typhosus, charac
terized anatomically by hyperplasia and ulceration of lhe intestinal lymph
follicles, swelling of the rnesentcric glands and spleen, and parcnchymatous 
changes in the other organs. There are cases in which the local changes are 
slight or absent, and there are others with inlcnse localization in the lungs, 
spleen, kidneys, or cerebra-spinal system. Clinically the disease is marked 
by :fever, a rose-colored eruption, diarrhcca, abdominal tendemess, lympanites, 
and enlargement of the spleen; but these symptoms are extremely inconstant, 
and even the fever varies in its character. 

Historical Note.-Huxham, in his remarkable Essay on li"evers, had 
"taken notice of the very great difference there is between the pulrid nialig
nant and the slow ne1'/101ts fcver.n Jn 1813 Pierre Bretonneau, of Tours, 
distinguished "dothienenlCrite" as a separate disease; and Petit and Serres 
described entero-mescnteric fe\'er. In 1829 Louis' great work appeared, in 
which lhe name "t.vphoid"' was given lo the fe,·er. At this period lyphoid 
fever alone prevailed in Paris and many European cities, and it was univer
sally believed to be identica l with the conlinued fever of Great Britain, where 
in reality typhoid and lyphus coexisted. The intestinal lesion was regarded 
as an accidental occurrence in the course of ordinary typhus. Louis' students 
returning to thei_r homes in different countries, had opportunities for studying 
the prevalent fe,·e rs in the thorough and systematic manner o[ their master. 
Among these were certain young American physicians, to one of whom, Ger
hard, of Philadelphia, is due the great honor of having first clearly laid down 
the differences between the two diseases. His papers in the American J our
nal of the Medical Sciences, 1837, are the first which give a full and satis
factory account of their clinical and anatomical distinctions. The stud ies of 
James Jackson, Sr. and Jr., of Enoch Hale and of George C. Shattuck, of 

1 
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Boston, and of Alfred Stille and Austin Flint made the subject very familiar 
in American medicine. In 1842 Elisha Bartlett's work appeared, in which, 
for the first time in a systematic treatise, typhoid and typhus fever were 
separately considered with admirable clearness. Jn Great Britain the recog
nition o[ the difference between the two diseases was Yery slow, and was due 
largely to A. P. Stewart, and, finally, to the careful studies of Jenner between 
1849 and 1850. 

Et iology.-GENERAL PREVALENCE.-Typhoid fever prevails especially in 
temperate climates, in which it constitutes the most common continued fever. 
Widely distributed throughout all parts of the world, it probably presents 
everywhere the same essentia l characteristics, and is everywhere an index of 
the sanilary intel ligence of a community. bnpcrfect sewerage and conlam .. -
-inated water-supply are two special conditions favoring the distribution of 
the bacilli; filth, ove1·crowding, and bad ventilation arc accessories in lower
ing the resistance or the individuals exposed. Whi le from an infected person 
the disease may be spread by fingers, food and flies. 

In England and Wales in 1910 the disease was fatal to l,8rn persons, a 
mortality of ·16 per million of living persons. lt destroys more lives in 
proportion lo population in towns than in the country. The rate was lower 
in 1910 than in any year since 1869. Compared with the quinquennial 
a\'eragc, there was a verj' marked reduction. 

In India the disease is very prevalent; no race or' creed is exempt, and 
80 per cent. of the eases of continued fever lasting three weeks prove to be 
typhoid fever (L. Rogers). 

In the United States typhoid fever continues to be disgracefully prevalent. 
From 1900 to 1909 the death rate in the registration areas was 29 .5 per 100,-
000. It is estimated that from 35,000 to 40,000 persons die of it every year, 
so that at a moderate estimate nearly one half-mill ion people are attacked 
annually . It is more prevalent in country districts than in cities, and, as 
Fu! ton has shown, the propagation is largely from the country to the town. 
What is needecl both in Canada and the United States is a realization by the 
public that certain primary laws of health must be obeyed. 

In G1mnany the larger cities have comparatively little typhoid fever. The 
story of Hamburg, as told by Reineke (Lancet, i, 1904), should be 1ead by 
all interested in the disease. During the past twenty-five years the death rate 
in Prussia has been reduced from an average of over 6 to less than 2 per 
10,000 of the population. It is still very prevalent in some of the country 
districts. 

Typhoid fever has been one of the great scourges of the armies, and kills 
and maims more than powder and shot. The story of the recent wars forms 
a sad chapter in human inefficiency. 

In the Spanish-American War the report of the Commission (Reed, 
Vaughan, and Shakespeare) shows that one-fifth of the soldiers in the national 

~~~l~m{,;~~n~e~:l~s.typI~oi~Ofe;:;~:::;o:1 ~~:,~;o~u:;~rtl;:;i~::~~.2~i~e3~~'::~~ 
broke out within eight weeks after going into camp. In the opinion of the 
Commission the most important factors were camp pollution, flies as carriers 
of contagion, and the contamination through the air in the form of dust. 

In the South African War the British army, 557,653 officers and men, had 
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57,68~ cases of enteric ferer, with 8,225 deaths (Simpson), while only 7,582 
men died of wounds receh·ed in battle. As in America, the disease was essen
tially one of the standing camps; troops constantly on the more were rarely 
much affected. \\'hile contaminated water was no doubt an important fac
tor, as it always is in camp pollution, yet certain of the conditions in Africa 
were peculiar. Fc-ecal and urinary contamination must have been very com
mon, as in the cooking, performed in the open air, sand "entered largely into 
every article of food." As there was a perfect plague of flies, they were with
out doubt a very important factor in the infection of both food and drink. 

On the other hand, the Japanese and Russian \\'ar demonstrated the re
markable efficiency of modern hygiene, if carried out in an intelligent man
ner. No great war has ever been conducted with such forethought for the 
preservation of the fighting unit, and in consequence the mortality from 
typhoid fever and dysentery was exceptionally low. 

Season.-Almost without exception the disease is everywhere more preva
lent in the autumn, hence the old popular name autumnal fc,·cr. 'rhe exhaust
il'e study of this question by Sedgwick and Winslow shows everywhere a strik
ing parallelism between the monthly variations in temperature and lhe preva
lence oI the disease. In a Iew cities the curves are irregular, showing, in 
addition to the usual summer rise, two secondary maxima in the winter and 
spring, and these authors suggest that epidemics at lhcsc seasons are charac
teristic of cities whose water-supply is most subject to pollution. In their 
opinion "the most reasonable explanation of the seasonal variations of typhoid 
fever is a direct effect of the temperature upon the persistence in nature of 
the germs which proceed from previous victims of the disease." 

Of 1,500 cases at the Johns Hopkins Hospital (upon the study of which 
thi s section is based), 840 were in August, September, and October. 

Sex.-Males and fema les are equally liable to the disease, but males are 
much more frequently admitted into hospitals, 2.4 to 1 in our series. 

Age.-Typhoid fever is a disease of youth and early adult life. The 
greatest susceptibility is between the ages of fifteen and twenty-five. Of 
1,500 cases treated in my wards at the Johns Hopkins Hospital there were 
under fifteen years of age, 231; between fifteen and twenty, 253; between 
twenty and thirty, 680; between thirty and forty, 227; between forty and 
fifty, 88; between fifty and sixty, 8; a born sixty, 11; age not given, 1. Cases 
are rare over sixty, although Manges believes that they are more common 
than the records show. As the course is often atypical the diagnosis may be 
uncertain and the disease not recognized until autopsy. It is not very infre
quent in childhood, but infants are rarely attacked. Murchison saw a case 
at the sixth month. There is no evidence that the disease is congenital even 
in cases in which the mother has contracted it late in pregnancy. 

Immunity.-Not all exposed to the infcction take the disease. Some fam
ilies seem more susceptible than others. One attack usually protects. Two 
attacks have been described within a year. "Of 2,000 cases of enteric fever 
at the Hamburg General Hospital, only 14 persons were affected twice and 
only 1 person three limes" (Dreschfeld). In 500 of our cases in which special 
inquiry was made as to a previous attack, it was found to have occurred in 
11 (2.2 per cent.). The interval varied from nine months lo thirty years. 
It is well known that usually within a short time after recovery the immune 



SPECIFJC INFECTIOl'::i ll l :-11'.\:-IE:-i 

subslances disappear from the blood, yet in most ca~C!'i the rclati\'C immunity 
Iasis a long lime. frequently for Jifc. An cxpf'rimcnlal explanation fo r this 
fa ct has been gi\'cn in the demonstration that anim .. d~ which ha,·e once reacted 
to the typhoid infection, react in throwing out immune substances more 
quick ly and in larger amounts when danger again threatens (Cole) . 

BACILLUS TYPHosus.-The researches of Eberth, Koch, Gaffky, and others 
have shown that there is a special micro-organism constantly associated with 
typhoi d fever. 

(a) General Cltaracters.-It is a rather short, thick, flagellated, motile 
bacillus, with rounded ends, in one of which, sometimes in both (particularly 
in cultures), there c::in be seen a glistening round body, at one time believed 
to be a spore; but these polar structures are probably only areas of degen
erated protoplasm. ]t grows readily on various nutritive media, and can 
now be differentiated from Bacillus coli, with which, and with certain other 
bacilli , i t is apt to be confounded. This organism now fulfills all the requi re
ments of Koch·s law-it is constantly present, and it grows outside the body 
in a specilic manner ; the third requirement, the production of the disease 
experimentally, has been successfu1ly met by the conveyance of the disease to 
chimpanzees. The bacilli or their toxins inocu la ted in lr1rge quantities into 
the blood of rabbits a rc pathogenic, and in i::omc in:-:lanres ukerath-e and 
necrot ic lesions in the in testi ne may be produced. But sim ilar intestinal le
sions may be caused by other bacteria. including Bacillus coli. 

Cultures are killed wi th in ten minutes by a tempC'ralurc or ()0° c. They 
may li\'C for eighteen weeks at -5° C., although most <lie within two weeks, 
and all within twenty-two weeks (Park) . The typhoid bacillus resists ordi
nary drying for months, unless in very thin layers, when it is killed in five 
to fifteen days. The direct rays of the sun completely destroy them in from 
four to ten hours' ex posure. BouiHou cultures are dest royed by carboli c acid, 
1 to 200, and by co rrosive sublimate, 1 to 2,500. 

(b) Distribution ·in the Body.-Dudng recent yea rs our ideas in Tegard 
to the di stribution of the typhoid bacilli have been much modified, owing to 
the demonstrati on that in practically all cases the baci lli enter the circu lat
ing blood and are carried throughout the body. During life they may be 
demonstrated in the circulating blood in a large proportion of cases, in 75 
per cent. of 60-! collected cases (Coleman and Buxton). They occur in the 
1Hjne in from 25 to 30 per cent. of the cases. They nrny he i~olated [rom 
the stools in practically all cases at some stage. They are probablJ' always 
present in the rose spots. 'I'hey are reported to ha 1·e been cultivated from 
the sweat. and they undoubted ly occur with considcrahle frequency in the 
e.putum (Hichardson. Rau, and others). At autof"Y the)· a re found widely 
distributed, most num erous and constant usually in the 111ei:;enteric glands, 
spleen. and gall·blr1dder, but are found in almost all orga ns, even the mus
cles, uterus, and lungs (von Drigalski) . Cultures made from the intest ines 
at autopsy (according to Jiirgens, and also von Drigalski) show that they 
are very few or can not be cultivated from the r ectum up to the ca>cu m. but 
above this they increase in number, being very numerous in the duodenum 
and j ejunum, and practical ly constant in cultures made from the mucous 
membrane of the stomach. They are also present in the C1'sophagus and 
frequently on the tongue and tonsils. From endocardial vegetations, from 
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mc>ningeal and pleural exu<latcs and from foci of suppuration in various 
parts of the body, the bacilli have also been isolated. A most important and 
remarkable fact is that at times they may be present in lhe stools of persons 
who show no symptoms of typhoid ferer, Out who ham li\'ed in rnr_\' close asso
ciation wilh t)'phoicl-fever patients. This is especially true of children. 

(c) The Bacilli out.ide the Body.-In sterile water the bacilli retain 
their vitality for weeks, but under ordinary conditions, in competition with 
saprophytes, disappear within a few days. The quest ion of the longevity of 
the typhoid bacillus in water is of great importance, and has been much 
discussed in connection with the supposed pollution of the water of the Mis
sissippi by lhe Chicago drainage canal. The experiments of E. 0 . Jordan 
would indicate that the vitality was retained as a rule not longer than three 
days afte r infection. Whether an increase can occur in water is not finally 
settled. '!'heir detection in the water is difficult, and although they undoubt
edly have been found, many such discoveries previously reported are not cer
tain on account of the inaccurate differentiation of the typhoid bacillus and 
rnrieties of the intestinal bacillus closely resembling it. Both Prudden and 
Ernst have found it in water filters. 

There are cit.ies deri\·ing their ice supply from polluted strea ms with 
low death rates from typhoid fever. Sedgwick and Winslow conclude from 
their careful study that \'ery few typhoid germs survive in ice. The Ogdens
burg epidemic in 1902-'03 was apparently due to infection from ice. Typhoid 
bac:illi were grown from frozen material in it (Hutchins and \\'heeler). 

Jn m,ilk the baci ll i unde rgo rapid development without changing its 
appearance. They may persist for t hree months in sour milk, and may li ve 
for several clays in butter made from infected cream. 

Robertson has shown that under entirely natural conditions typhoid bacilli 
may li\'e in the upper layers o[ the soil for eleven months. Von Drigalski 
sa.rs if stools which contain typhoid bacilli are kept at room temperature the 
B. typhosus disappears in a few days. 

The direct infection by dust of exposed food-stuffs, such as mi lk, is very 
probable. 'J1he bacilli retain their vitality for many weeks; in garden earth 
twenty-one days, in filter-sand eighty-two days, in dust of the street thirty 
days, on linen sixty to seventy days, on wood thirty-two days; on thread kept 
under suitable conditions for a year. 

l\IooEs 0 1•' CoNVEYANCF:.-(a) Contagion.-Direct aerial transmission does 
not seem probable. Each case should be regarded as a possible source of 
infection, and in houses, hospitals, schools, and barracks a widespread epi
demic may arise from it. Fingers, food, and Hies are the chief means of 
local propagation. It is impossible for a nurse to avoid finger contamination, 
and without sc:rnpulous care the germs may be widely distributed in a ward 
or throughout a house. Cotton or rubber gloves are used in some institu
tions. Even with special precautions and an unusually large proportion o[ 
nurses to patients, we have not been able to avoid "house" infection at the 
Johns Hopkins Ilospital. T. B. Fulcher has analyzed the 31 cases contracted 
in the hospital among our first 1,500 cases; physicians, 5 * among a total of 

*Only three of these were in attendance on lyphoicl cases. Two o( the fi.\·e died.
Oppenheimer and Ochsner. 
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288; nurse,, 15 of a total of 407; patients, 8 out of a total of 47,95G admis
sions; ..J of those occurred in a small ward epidemic. Two orderlies were 
infected while caring for typhoid patients, and one woman in charge of a 
supply· room, where she only handled clean linen. Newman concludes from 
his stu<l)' of l]'phoid fever in London that direct personal infection, and infec
tion through food are the two common channels for its propagation. 

(b) liifeciion of waler is the most common source of widespread epi
demics, many of which ham been shown to originate in the contamination 
of a weJI or a spring. A very striking one occurred at Plymouth, Pa ., in 
1885, which was investigated by Shakespeare. The town, with a population 
of 8,000, was in part supplied with drinking-water from a reservoir fed by 
a mountain stream. During January, February, and March, in a cottage 
by th e side of and at a distance of from 60 to 80 feet from this stream, a 
man was ill with typhoid fever. The attendants were in the habit at night 
of throwing out the evacuations on the ground toward the stream. During 
these months the ground was frozen and covered with snow. Tn the latter 
part of l\Iarch and early in April there was considerable rainfall and a thaw, 
in which a large part of the three months' accumulation of discharges was 
washed into a brook, not 60 feet distant. At the very time of this thaw 
the patient had numerous and copious discharges. About the 10th of April 
cases of typhoid fe1·er broke out in the town. appearing for a time at the 
rate of fifty a <la)'. In all about 1,200 people were allacked. An immense 
majority of all lhe cases were in the part of the town which received water 
from the infected reservoir. 

The experience of Maidstone in 1897 illustrates the widespread and seri
ous character of an epidemic when the water-supply becomes badly contami
nated . 'J'he outbreak began about the middle of September, and within the 
first two weeks 509 cases were reported. By October 27th there were 1, 748 
cases, and by Novembe r 17th 1,8'18 cases. In all, in a population of 35,000, 
about 1.900 persons were atlacked. 

(c) Typhoid Car,.;ers.-'l'he bacilli may persist for years in lhe bile pas
sages and intestines of persons in good health . They have been found by 
Young in lhe urinary bladder, and by Runner in the gall-bladder, ten and 
twenty yea rs after the fever, and there ha1·e been cases of typhoid bone lesion 
from which the bacilli were isolated many years arter the primary attack. 
Within the past few years the work of Strassburg observers has called attention 
to a group of chronic typhoid carriers of the first importance in the spread 
of the disease. One woman, a baker, had t)'phoid fever ten years previously. 
The bacilli were found in large numbers in her stools. Every new employee 
in the bakery sooner or later became seriously ill with typhoid-like symptoms, 
and in two persons the disease proved fatal. Several localized epidemics have 
been traced to these carriers, particularly in asylums, as determined by the 
Strassburg observers. Soper reports an instance in which a cook, apparently 
in perfect health, but in whose stools bacilli had been present in large 
numbers, had been responsible for the occurrence of typhoid in seven house
holds in five )'ears. Apparently there is no limit to the length of time in 
which the bacilli may remaiu in the bile passages and pass into the stools. 
Dean reports a case o[ a carrier of twenty-nine years' standing, and instances 
of even longer duration are recorded. The paratyphoid bacillus may be car-
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ried in the same way. An epidemic of 19 cases in a French barrack was 
traced to a cook who was infected with a paratyphoid bacillus. 

(d) l11fection of Food.-~Iilk may be the source of infection. One of 
the most thoroughly studied epidemics due to this cause was that investigated 
by Ballard in Islington. The milk may be contaminated by infected water 
used in cleaning the cans. The milk epidemics have been collected by Ernest 
Hart and by Kober. 

The germs may be conveyed in ice, salads o[ various sorts, etc. 'fhe 
danger o( eating celery and other uncooked vegetables, which ha\'C grown 
in soil on which infected material has been used as a fertilizer, must not 
be forgotten. 

Much altenlion has been paid of late years to the oyster as a source of 
infection. Jn several epidemics, such as that in Middletown, reported by 
Conn, that in Naples, by Lavis, and in the outbreak which occul'!'ed al Win
chester, the chain of circumstantial evidence seems complete. 1ilost sugges
tive sporadic cases have also been recorded by Broadbent and others. Foote 
showed that oyi:;ter:; taken from the feeding-grounds in ri\'ers contain a Jarger 
number or micro-organisms o! all sorts than those from the sea. Chantemesse 
found typhoid bacilli in oysters whjch had lain in infected sea-water, eYen 
after they had been transferred to and kept in fresh water for a time. C. W. 
Field, working in the laboratories of the Department of Health, New York 
(190 I), confirms the observations of both Foote and Chanlemcsse, but he 
coul<l not determine that the bacilli were able to multiply within the oysters. 
Mosny. in his report lo the French Government (1900), admits the possibility 
of oy~ter infection, but he thinks that the oyster plays a very small rOle in 
relation lo the total morbidity of the disease. Mussels have also been found 
contaminated with typhoid bacilli, and it is stated that dried fish have carried 
the infection. 

(e) Flies.-The importance of flies in the transmission or ihe disease 
was brought out very strongly in the Spanish-American War in 1898. The 
Report of the Commission (Reed, Vaughan, and Shakespeare) stales that 
"Hies were undoubtedly the most active agents in the spread of typhoid fever. 
Flies alternately visited and fed on the infected !meal matter and the food 
in the mess-tent . ... rryphoid fever was much less frequent among members 
of the messes who had their mess-tents screened than it was among ihose who 
took no such precautions." Tu the South African War there was a perfect 
plague of Hies, particularly in the typhoid fernr tents, and among the army 
surgeons the opinion was universal that they had a great deal to do with the 
disseminatioa of the disease. Firth and Horrocks demonstrated the readi
ness with which flies, after feeding on typhoid stools or fresh cultures of 
typhoid bacilli, could infect sterile media. One of the most interesting studies 
on the question was made in the Chicago epidemic of 1902 by Alice Hamil
ton. Flies caught in two undrained privies, on the fences of two yards, on 
the walls of two houses, and in the room of a typhoid-fever patient, were used 
to inoculate eighteen tubes, and from five of these tubes t_yphoid bacilli were 
isolated. 

(f) Contamination of the Soil.-Filth, bad sewers, or cesspools can not 
in themselves cause t)'phoid feyer, but they rurnish the conditions suitable 
for the preservation of the bacillus, and possibly ror its propagation. 
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Dust may be an important factor, though il has been shown that the 
bacilli die 1·ery quickly when desiccated. Jn the dust storms during the South 
African War the food was often covered with dusl. Possibly, too, as Bar
ringer suggests, the dust on the railway tracks may become contaminated. 
Men working on the tracks are very liable to infection. 

MODES OF l NFECTION.-We may recognize lhe following groups: (a) 
Ordinary typhoid fever with marked enteric lesions. An immense majori~y 
of all the cases rt re of this character; and while the spleen and mesentenc 
glands are inrnh·ed the lymphatic apparatus of the intestinal walls bears the 
brunt or lhe allack. (b) Cases in which th e intestinal lesions are very slight, 
and may be found only after a very careful search. In reviewing the cases of 
"typhoid fe\'Cr with out intestinal les ions," Opie and Basse it ca ll attentjon to 
the fact that in many negative cases slight les ions really d id exist, whi le in 
others dea lh occurred so late that the lesions might have healed. Jn some 
cases the disease is a general septicremia with sy mptoms of severe intoxication 
and hi gh fever and delirium. In others the main les ions may be in organs
liver, gall-Ukidcl er, pleura, meninges, or even the endocarclium. ( c ) Cases in 
which the typhoid bacillus enters the body without causing any lesion of the 
intestine. Jn a number of the earlier cases reported as such the demonstra
tion of the typhoid bacillus was inconclus iYe. In others the intestine showed 
tuberculous ulcers, through which the organisms may have entered. But after 
excluding all these, a few cases remain in which the demonstration of the 
typhoid bacillus was conclusive, cases in which death occurred early, and yet 
after a \'Cry careful search no intestinal lesions could be found . rrhere were 
4 cases in this series. Undoubtedly the intest inal lesions may be so slight as 
n ot to be recognizable al autopsy. (d) Mi.-ed infections. It is well to 
dist inguish, as Dre~chfeld pointed out. between double infections, as with 
baci llu s tuberculosis, the diphtheria bacillus, and the plasmodia of Laveran, in 
which two different di seases are present and can be readi ly distinguished, and 
the true mixed or secondary infect ions, in which the condit ions induced by 
one organism !'avo r the growth of other pathogenic forms; thus in ordinary 
typhoid feve r seconc1ary infection with the colon bacillus, the streptococcus, 
staphylococcul), or the pneumococcus, is quite common . (e) Para-typhoid in
fe ctions. Tn 1898 Gwyn reported a remarkable case from my clinic, which 
presented all of the clinical features of typhoid fever, but in which no serum 
reaction wilh B. typhosus was present. From the blood of this patient he 
isolated in pure cu lture a bacillus, differing from B. typhosus, but haYing 
properties intermediate between B. typhosus and B. coli. This organism re
sembled one which was isolated in 1897 by Wida! from an resophageal abscess, 
and which he call ed a para-colon bacillus. In 1900 Cushmg reported from the 
J ohns H opkins Hospital the cultivation of a similar organism from a costo
chondral abscess following an attack resembling typhoi_d . fever. These organ'. 
isms belong tn a group which al~o contarns R. enteritid1s, described as the 
cause of meat poisoning, and also se\•eral \'arieties causi ng diseases in ani
mals. Since 1900, following the introduction of more accurate bacteriological 
methods, s imilar organisms have been cultivated from numerous cases (now 
many hundreds ) clinically like mild typhoid. Enlargement of tlie spleen 
has been quite constanlly present, while rose spots have been frequently seen 
and intestinal symptoms, even hremorrhages, have occurred, but perforatio~ 
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ha~ not h1.:tn met with. )[any cases haYe a Yerr brief but acute cour5C'. rc
Eemhling food poisoning. Th~ ~C']Uelre of ordin;ry typhoid fc\·er may on·ur, 
and the para-typhoid organism hae been isolated from the lesions of ostL'O

myt:litis, an inllamctl tL·~tis. ::im1 a chon<lrosternal absccs~. In the ordinary 
work of a medil'al e:linic: the rnscs are not Hry common. 'l'hcre were only 8 in 
the lal"t 500 c:a:o:(S in my c::crics. There haYc been about l.J autopsies (Birt), 
m:ually with ink:-;tinal lrsion~. There is nothi:Jg in the clinical or anatomical 
fciatm·(·S to cliff1'rcntiatc thrsc cases from ordinary typhoid. and for practical 
purposes they may be considered the same <li5u1sc. The quc~tion is a bacterio
logic-al one. and the diagno~is rests upon the cultural peculiarit.ies of the 
organism isolnlrcl from t.he blood or stools, and upon the aµ-glutinalion trsts. 
(!) Lornl i11fcclio11.~. The typhoid bacillus rnny cau~r a [O('itl ab!-iccs:-:.. c~·t:-t.ilis, 
or c:holety~til'.i!' without CYidcn('c of a gr1wral jnf<'<'ifion. (g) '.Pennina.l 
typlwill infeclions. Jn rare instances the bacillus causC's a fatal infect.ion 
towards the enll or of.her diseases. The subjrcts may. of course, be t,rphoid 
carriers. In t.wo cases or malignant disea:::e at the .Johns Hopkins H ospita l 
the b<-1cilli were isolated from the blood. and there were no intestinal lesions. 

Producls of the Gro1cth of the Bacilli.-Bricgcr isolated from cultures 
a poison belonging to the group of ptomaines-typholoxin . Later he and 
Fraenkel isolated a poison belonging to the group of toxalbumins. Accord
ing to PfrilTer. the chief poison belongs to the intracrllular group o[ toxins. 
Sidney )[artin has if:.olatecl a poison which is in the m1ture o[ a secretion, 
but does not differ from that contained wilhin lhe baclerial cell. Injected 
into animals it causes lowering of temperature. cliarrhcra, los~ o[ weight, and 
c.1egeneration of the myoci1rdium. lts chemical nature is not known. Sim
ilar, but weaker, poisons may aim be isolated from cultures of J:a<-illus coli 
and other members of this group. Xo toxins Jrnye yet. been isolated which 
(·au3e changes in animals at all comparable to typhoid fcn•r in hum:rn beings. 
lllacfadycn and llowlancl, by mechanically breaking up the bacilli aflcr they 
had been frozen by means of liquid air, obtnincd toxin~. which injected int.o 
monkeys had both autitoxic and antibacterial properties. 

Morbid Anatomy.-INTESTINES.-.A catarrhal condition exists throughout 
the small and large bowel. Specific changes orcur in t.hc lymphoid clements, 
c:hiefty at the ]o,,·er end of the ileum . The alterations which occur are most 
conYe~ienily described in four stages: 

(a) ffypcrplasia, which inrnhes the glands of Peyer in the jejunum and 
ileum, and to a \'ariable extent those in the large intestine. The follicles 
are sw0llen, grayish-white, and the patches nm:· projrrt 3 to 5 mm ., or may be 
still more prominent. The solitary glands, whi('h range in size from a pin 's 
hea<l to a pea. are usually deeply imbed<lcd in the submucosa, but project lo 
a yarinble extent. Occasionally they are YCry prominent, an<l may be almost 
pc(.lunculatcd. )[icroscopic examination shows at the ouhiel a ('Ondilion of 
hypera?mia of the follicles. Later there is a great increase ancl accumula
tion of cells of the 1ymph-tissue which may CH'n infiltra1t' the ndjac·(•nt 11111c·0Ra 

and the muscularis; an cl the blood-YCssels arc more or less cornpreRsed, which 
giw:; the whitish. :rna'mic appearance to the follicles. The cells ha\'C all 
the eharader::: or ordinary Iymph-corpusclcs. Some of them, howmcr, are 
larger. epithelioid. and contain senral nuclei. Occasionally cells containing 
red bloo<l-corpusclcs are seen. This so-called medullary infillralion, which is 

3 
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always more intense toward the lower (·ncl of the ileum. rt>arhc"' its height 
from the eighth lo the tenth day and then 11udergn1''-' rnw of two changes, 
resolution or 11ecrosis. Death \·cry rarely take..; plate at lhi~ sla~c. Rl'solution 
is uccomplishetl by a fatty ancl granular change in the cells, which are 
destroyed and a\J.:orbcd. .\ curious condition of the patches i;; produced at 
this Stage, in whil'J1 they h3\'C a reticuJatfoil <1pJlC'3l'311C:C, the plafjllf'S Q surface 
ri:licuh:e. The swollen follicles in the patch undergo resolution antl shrink 
more rapidly than the ~urrounding franwwnrk. or what is 1nore probable the 
follicles alone, owing lo the intrnse hyperplasi a , bn·ome necrotic anil <fo:in-
tegrate, lea Ying the lit tic pit". 1 n this supcrfkial h<-cmorrhagt~.:: may 
result, and small ukers may orginate by fu.:-;ion o[ the;e superficial losses 
of substnnce. 

Except histologic~1lly there is nothing cfo;ti nctire in the hyperplasia of the 
1yrnph-J'olliclcs; but npart from typhoid feyer we ra rely sec in adults a marked 
affect ion of thl'~C glands with feyer. In children, howe\'er, it is not uncom 
mon whe n death has oc:currccl from intestinal affections. and it is also met 
with in measks, di phtheria. and scarlet fe\'er. 

(I!) Secrosis and Sloughing.-\rlien the hyp<'fpla>ia of the lymph-follicles 
reaches n certa in grade, resolution is no longer pot:siblc. The bloofl-\·e-'~els 
br('omc choked, there is a condition o[ anremic necrosis, and sloughs form 
which must be separated and thrown off. The nccro!-<i:-1 is probably due in 
great part to the direct action of the bacilli. Accordi ng to )Jallory. there 
occurs a proliferation of endothelial cells due to the adion of a toxin. These 
cells arc phngocytic in character, and the swelling of the intc$tinal lymphoid 
tissue is due almost entirely to their formation. The necrn~is, he thinks. 
is due to the occlusion of the Yeins and capillaries by flbrinous thrombi. which 
owe their ori.gi n to drgcneration of phagoc,rti c cells beneath the lining enrlo
thelium of the vc~scls. The proce~s may be ):;Upcdic-ial, affecting only tliu 
uppPr part of the mucous cont. or it may extend to nrnl inrnl\'e the submu -
COS<L ' l11il' "slongh" ma~· sometimes lie upon the patch. 
inrn!Ying more th~m the epithelium P,larchand). H always more 
toward the ileo-rrc<•al Yah-e. and in Yery se\·cre case~ the greater part the 
mucosa or the lu.;:.l foot of the ileum maY be conYc>rt(•il into a brownish-black 
escha r. The ncC'rolic area in the soli.tary glands forms a yellowish cap 
which often irn-olrcs onl ~· the most prominent poi nt of a follicle . The extent 
o[ tlw necrosis is \'Ny rnriable. It may pass deep into the mu.::cular coat, 
reaC'hing to or enn perforating the perirnnrnm. 

(r) Clrerntion.-The separation of the necrotic tis;:;ue--thc 8loughing
ls gr:uhrnlly C'ffcctccl from the edges inward, and results in the formation 
of an ulC'(' I'. the and extent of which arc directly proportionate to the 
amount of lf this be superficial, the entire thickne::-:::: of the mucosa 
mar not be imoh·cd and the 1oss of substance may be small an<l shallow 
'Mo~rr commonly the slough in separating exposes t"he submurosa and mus~ 
cularis. particu l ar~y the latter, which forms th~ floor of a majority of all 
typhoid ulcers. lt is not common for an entire Pt•ycr's patch to slough 
away, and a perfectly ornicl ulcer opposite to the mc'."rnlcry is rarely seen, 
I rregu la r ly ornl and rounded f?rms arc most common. A large pat~h may 
present three or four ulcers d1\'ided by ~<'pta of 11111rous membrane. The 
terminal G or 8 inches or the m ucous membrane o[ the ileum may form a 
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large ulcer. in which arc here and there i,.;lands of mucosa. The edge~ of 
the ulcer arc u~ually swollen. soft. sometimes congested. and often under
mined. .\t a late period the uker~ near the rnl\'C may lune Yery irregular 
sinuous hordt•r,.;. The ba~e of a typhoid ulcer is smooth and clean, being 
usually fornwd of the suhmuco!'la or of the mut=:ctilari~. 

There may be large ulcer:: near the rnlYe and swollen hypcrremic patches 
of Peyer in the uppC'I' part of the ileum. 

(d) llertling.-This begins with the deYelopment of a thin granulation 
tissue which CO\'Cl'S the base. Occasionally an appearance is seen as if an 
ulcer had healed in one place auU was extending in another. The mucosa 
gradually cxtcndi:.; from the el.1ge. and a new growth of epithelium is formed. 
The glandular elements are reformed; the healed ulcer is somewhat depressed 
and is usually pigmented. Jn death during relapse healing ulcers may be 
seen in some patches with fresh ulcers in others. 

\Ye may say, indeed, that healing begins with the separation of the 
sloughs. as, wl1cn resolution is impossible, the removal of the necro8ed part 
is the first step in the process of repair. In fatal cases, we seldom meet with 
eYidcnccs of cicatrizalion, as the majority of deaths occur before this stage 
is reached. It is remnrkable that no matter how extensive the ulceration has 
been, healing is nernr associated with stric:ture, and typhoid feyer does not 
appear as one of the causes of inte;tinal obstruction. \\"ithin a ,·ery short 
time all traces of the old ulcers disappear. 

L.\BGE INTESTIXJ:.-'l'he c:r-cum and colon are a!Tected in about one-third 
of the cases. Sometimes the solitary glands are greatly enlarged. The ulcers 
are usually larger in the crecum than in the colon. 

P .rn1;0B.\TION" OF TJIE BowFL.-lncidence at riutopsy.-J. A. Scott"s fig
ures, emLraeing 9.71!3 cases from recent English, Canadian, and .American 
sources, give 351 deaths from perforation among 1.0:37 deaths from all 
causes, a percentage o[ 3:3.S of the deaths and 3.H o[ the cases. The German 
statistics giYe a much lower proportion of deaths from perforation; 1\funich 
in 2.000 aniopsic!', 5.7 per cent. from perforation; Ba~le in ·?.000 autop-=ies, 
1.~ per cent. from perforation: Ilamburg in 3.GSG autopsies. ].~ per cent. 
from perforation (Jlector )faci<enzie. Lancet, 1903). At the Johns Ilopkins 
Ilospital among 1.500 cas('S of typhoid fe\·er there were -13 with perforation. 
Twenty of these were operated upon. with 7 recorerie"s. One other case died 
of the.toxa:imia on the eighth day after operation. At the Pennsylrnnia Hos
pital there were 50 cases of perforation among UHS cases. Chomel remarks 
that Hthe aceillmt iR ~ometimes the re-=ult of ulceration, ~ometimes of a true 
eschar, antl sornetimc1' it is produced by the distention of the intestine, caus
ing the rupture o[ tissues weakened by disease." As a rule. sloughs are 
adherent about the site of perforation. The site is usually in the ileum, 
232 times in Hector )Jackenzie's collection of 264 cases; the jejunum twice, 
the large intestine 2~ times, and the appendix !l times in his series. As a 
rule, the perforation occurs within twehe inches of the ileo-crecal Yah·e. 
There may be two or three separate perforations. J. A. Scott describes two 
d istinct \'~rietics: first, the more common single. circular, pin-point in size, 
due to the extension of a necrotic process through the base of a small ulcer. 
The second variety. produced by a large area of tissue becoming necrotic, 
ranges in size from the finger-tip to 3 cm. in diameter. 
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Death from lirnnorrliagr OC'CllrrNl in !l!l nr thl' "'llunid1 (';l:O:('!'o, arnl in 12 
of 1:37 clraLhs in my l.500 cases. The Llec!lin~ :'lC'lllS tom-ult directly from 
the s.cparation of the sloughs. I was not able in any in~brncc to find the 
bleeding Yes.sci. In one case only a sin~de pateh had slough(•(1. and a firm 
dot was adherent to it. The bleeding may al:::o c:omt.' from the soft swollen 
edges of the patch . 

The mesenleric glands show hyper:rmia and suhsrqucntly become gre~tl.v 
swollen. Spots of necrosis are common. Jn scH•ral of my cnseFi rnppurat1on 
1iad occurred, and in one a large abscess of the mcsentcry was present. The 
r upture of a softened or suppurating mescntcric gland. of which there are 
only a few cMrs in the litcrnture, ma,v cause either fatal hremorrhagc or 
pcritonifo.. LcConte has successfully operated upon the latter condition. 
The bunch of glands in the rnesentery. at the lower end of the ileum, is 
especially im·olYed. The rctroperitoneal glands arc also swollen. 

The splf.'en is inrnriably enlarged in the early st:igrs of the disease. In 
11 of my series it exceeded 20 ounces (GOO grams) in weights, in one 900 
grams. The ti!<sue is soft, eYen cliffiuent. ]nfardion is not infrequent. R up
ture may occur spontancou!'.}y or as a result of injur~·· Jn the :Jfunich autop
sies there were 5 in!'.tanccs of rupture of the ~plcen, one of which resulted 
irom a gangrenous abscess. 

The bo11e-marrow shows changes very similar to those in the lymphoid 
ti!l'sucs, and there m:iy be foci of necrosis (Longcope) . 

The liver shows signs of parenchymatous dtgcneration. Early in the 
disease it is hyper::cmic. and in a majority of instances it is swollen. some
what pale, on section turbid. and micro~copically the cells are very gran ular 
and loaded with fat. Xodular areas (rniscro£copic) occur in many cases, as 
described by Hanford. Reed. in \\'elch's lahorntorY, cou ld not determine 
any relation. between the groups of bacilli and these ar~<H (Sludics JI) . Some 
of the nodules arc lymphoid, others are necrotic. I n 12 of the .:\funich autop
sies li Ycr abi::cess was found, and in 3, acute .vellow atrophy. In 3 of thi s 
series liver abscess occurred. P ylcphlebitis may follow ab::.crss of the mesen
tery or perforation of the append ix. _\ ffcctiom of tht~ gall -bladder are not 
uncommon. and are fullv described under the clinical features. 

KIDKEYS.-Cloucly ~welling, with granular degeneration of the cells of 
the convoluted tubule~: less commonly an acute nephritis, may be present. 
Ra:·er, 't'agner, and others des.cribecl the occurrence of numerous small areas 
in filtrated with round cell s. which may have the appearance of lymphomata, 
or may pass on to softening and suppuration. producing the so-called militiry 
ab.t:1res.~rs. o( which thrre were 7 ra:::es in thi~ srrie!l'. The typhoid bacilli haYe 
been found in these area$. They rnav also he found in the urine. The kid
nc>YS. in cas.es of h·pl1oicl bacillnria n.rnv show no ehnng-C"i3 other than clouclv 
s":rlling. DiphthC:ritic inflammation o·r the jl(•h·is or the kiclnc.v may occu;. 
Tt "·as prec:ent in 3 of my casc!l'. ir. one of which the tips of the papillro were 
al'o affected. Catarrh of the hlndder is not uncommon. Diphtheritic in
flammation of this Yiscus ma:v also occur. Orchitis is occnsionallv met with. 

RESPIRATORY OnGANS.-Ulreration of the larynx orrurs in a ~ertain num
ber of cases; in the )[unich series it was noted 107 times. It may come on 
at the same time as the ulceration in the ileum. lt occurf: ln the posterior 
wall, at the insertion of the cords. at the base of the epil(lotfo, ancl on the 
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ary-cpiglottidcan fold>. The cartilages are 1ery apt to become involved. In 
the Jatt'r periods ukers may be present. 

m<lema of the glottis was present in 20 of the ~Iunich case,. in 8 of 
which tracheotomy W<lS performed. Diphtheritis of the pharynx and larynx 
is not Ycry uncommon. It oc:c:urrcd in a mo1't exh·nsi,·e form in 2 of my 
ca~es. Lobar pneumonia may be roun<l early in the cli:;ca~e (see Pneumo
lyphus). or it may be a late Hent. llypo~tatic congestion and the condition 
of thl' lung spoken of a~ :->plrnization oe;c:ur. Gangrene of the lung occurred 
in -40 ca~c~ in the }[unich :'Cries; abscess of the lung in 1-l; hrernorrhagic 
infarction in 12~). Plcuri::;y is not a ,-cry common CYcnt. Fibrinons pleurisy 
OC'C:lltTl'd in about (i pl'I' e:rnt. of the :J[unich case::. an<l_ cmpycma in llt'<.11'1.Y 2 
per cent. 

C1uKGE8 JN TllE CrnccL.\TOnY SYSTEU.-Heart Lesions.-Endocarditis~ 
while not a common complication, is probably more frcquC'nt than is gener
ally ~uppoecd. lt was present without being susp(·ctcd in 3 out of 105 autop
sies in this :.:cries, \\·hile in 3 other cases of my serici; the clinical symptoms 
suggested its presence. The typhoid bacilli h;we bct.'n found in the \'Cgeta
tions. Pcricardilis was present in 14 caH•s of the 'J[unich autop~ies. Myo
carditis is not ,·cry infrequent. In protracted c:i::-es the muscle-fibre is 
usua1ly soft. flabby, and of a pale yellowish-brown color. The softening may 
be extreme. though rarely of the grade described Uy Stokes in typhus fe,·er, 
in which, when held apex up by the YCs5cl:.:. the organ collap~cd OYCr the 
hand, forming a mushroom-like cap. ~[icroscopically, the fibres may show 
little or no changc. l'YCn when the impulse of the heart has been extremely 
feeble. . \ granular parench.rnrntous degeneration is common. Fatty degen
eration nwy be present, pflrticularly in long-standing cases with an::emia. 
The hyalim• clrnnge is not common. The segmenting myocarditis, in which 
the cement subslnncc is softened so that the muscles separate, has also been 
found, but. prolrnhly n~ a po~t-rnorlem 

Le::sions of the JJlood-vessels.-Changes the arteries arc not infrequent. 
In 21 of 5·~ ('ases in our series, in which there were notes on the state of the 
aorta, fresh endarteritis was present, and in 13 of 62 cases in which the 
condition of the coronary arteries was noted similar changes. were found 
(Thayer). Arteritis of a peripheral Ycssel with thrombus formation is not 
uncommon . Bacilli ham been found in the thrombi. The artery may be 
blocked by a thrombus of cardiac origin-an ernbolus-but in the great major
ity of instances they are autochthonous and due to arteritis 1 obliterating or 
p<1rtial. Thrombosis in the rnins is Ye!'}· much more frequent than in the 
arteries. but is not such a serious eYent. It is most frequent in the femoral, 
and in 1 he left more often than the right. The consequences arc fully con
sidered under the symptoms. 

X1mrncs 8Y:5'1'E:i\L-There are very few ob,·ious changes met with . )fen
ingitis is extrC'mely rare. H occurred in only 11 of the 2,000 ~Iunich cases. 
The exudation may be either ~erous, sero-fibrinouf-1. or purulent, and typhoid 
bacilli ham b('cn isolatrd. Fire cases o_f serous aml one of purulent menin
gitis occurred in our series (Cole) . Optic neuritis, which occurs ~ometirnes 
in typhoid fl'Yl'r, has not. :;o far as l know. been dct'erib('d in connertion wilh 
the meningitis. The anatomical lesion of the aphasia-seen not infrequently 
in children-is not known, pns:<ibly it is an encephalitis. Parenchymatous 
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changes haYe been met with in the peripheral nenes. and appea.r .to be not 
very uncommon, eYen when there han~ been no symptoms of neur1t1s. . 

The roluntary muscles show, in r:ertain imtam:es. the changes described 
hy Zc-nker, which occur, howeYer, in all long-standing febrile affections, and 
nre not peculiar to typhoid fe,·er. The rntkcle substanl'C within the sa~·co
lemma undergoes either a granular degeneration or a hyc1linc transformation . 
The abdominal muscles. the aclcluctors of the thighs, and the pectorals are 
most commonly involved. Rupture of a rectus abdominis has been found 
po4 mortem. llrcmorrhage may occur. .:\b::tefSCS may dc,·clop in the mus
scles during conrnlcscence. 

Symptoms.-In a disease so complex as typhoid fever it will be well first 
to giYe a genera] description. and then to study more fully the symptoms, 
complications, and scquelre according to the indhidual organs. 

Gt::NEHAL Drncn1PTIO~.-The period of incubation lasts from "cigh~ 
to fourteen days, $Ometimes twenty-three'" (Clinical Society), during which 
there are feeli ngs or lassitude and inaptitude for work. rrhe onset is rarely 
abrupt. Jn the 1,500 cases chills occurred at onset in 33~, headache in 1.117, 
anorexia in 825, cliarrhcra (without purgation) in 516. epistaxis in 323, 
abdominal pain in H3. coni::.iipation in :?-Hl, pain in right iliac fossa in 10. 
The patient at last takes to his bed. from which eYent, in a majority of cases, 
the definite onset of the disease may be dated. During the first week there 
is. in some cases (but by no means in all. as has long been taughi), a steady 
rise in the fe\'er, the eYening record ri~ing a degree or a degree and a half 
higher each day, reaching 103° or 10-!0

• The pulse is not rapid when com
pared with the temperature, full in volume. but of low tension and often 
di erotic; the tongue is coated and white; the abdomen i~ slightly distended 
and trnder. Unless the fever is high there is no delirium, but the patient 
complains of headache. and there may be mental confusion at night. The 
bowels may be constipated, or there may be two or three loose movements 
daily. Toward the end of the week the spleen becomes enlarged and the 
rash appears in the form of rose-colored spots, seen first on the skin of the 
abdomen . Cough and bronchitic symptoms are not uncommon at the outset. 

In the second week, in cases of moderate se\'erity, the symptoms become 
aggrarnted; the fever remains high and the morning remission is slight. 
The pulse is rapid and loses its dicrotic character. There is no longer head
ache. but there are mental torpor and dulness. The face looks heavy; the 
lips arc dry: the tongue, in seYere cases, becomes dry also. The abdominal 
symptoms, if present-diarrhrea, tympanites. and tenderness-becorne aggra
rnted. Death may occur during this week, with pronounced ner\'ous symp
toms, or, toward the end of it, from hremorrhage or perforation. In mild 
cases the temperature declines, and by the fourteenth day may be normal. 

In the third u.·cck~ in cases of moderate sen~rity, the pulse ranges from 
110 to 130; the tem~era~urc now shows marked morning remissions, and 
there is a gradual decline m the feyer. The 1os:;: of flesh is now more notice
able, and the weakness is pTOnounced. Diarrhcca and mcteorism may now 
occur for the first time. Unfavorable symptoms at this stage are the pul
monary complications, increasing feebleness of the heart, and pronounced 
delirium with muscular tremor. Special dangers are perforation and hromor
rhage. 



TYPHOID FEYER 15 

With the fourth tueh.·, in a majority of imtances. con\"alcscence begins. 
The temperature gradually reaches the normal point, the diarrh~a stops, 
the tongue cleans, and the desire for food returns. In sCYcre cases the fourth 
and even the fifth week may present an aggraYatC'd picture of the third; the 
patient grows wenker. the pulse is more rapid and feeblc, the tongue dry. 
and the abdomen distended. He lies in a condition o( profound stupor. with 
low muttering delirium and sub<:::ultus tcndinum, and passC'<:; the fa-ccs and 
urine inrnluntarily. Failure of the circulation and secondary complicalions. 
are the d1ief <langf'rs of this period. 

In the fifth and sixth u:ee"ks protracted ca$eS may still shO\r i rregular 
fcYC'!'. and c·m1,·nle~l'cncc may not set in until after the fortieth day. In this 
period we meet with relapses in the milder forms or i;;light rccrndci;;ccnre of 
the feyer. .\t this time, too, occur many of the complications and scquclre. 

8I'EC1.\L F1·:.\'rl"BES AXD SYMPTO:MS.-.illode of Onscl.-.\s a rnlc. the 
symptoms come M insidiously, and the patient is unable lo fix definitely 
the lime at which he. began to feel ill. The follo11·ing are the most important 
cleYiations from this c·ornmon course : 

(a) Onset with Pronounced. :=·0111rtimes Sudden> Sen·o1Ls Jlanifeslalions. 
-Tleadache. of a snere and intractable nature. is by no means an infrc>quent 
initial symptom. .\gain. a senre facial neuralgia may for a few days put 
the praditioner off his guard. Jn cases in which th<' patients haYc kept 
about and. as th<'y say, fought the disea~e. the Yrry first manifestation ma~' be 
pronounced delirium . Such patients may e,·cn lea Ye home and wander about 
for days. fn rnre cases the disease sds in with the most intense ccrebro· 
spinal symptoms. simulating meningitis-seYere headache, photophobia, re· 
tradion of the head. twitching of the muscles, and ercn conrulsions. Occa
sionally drowsinese. stupor, and signs of basilar meningitis may ex ist for ten 
days or more before the characteristic symptoms den~lop; the onset may be 
with ma nia and marked mental symptoms. 

(b) ff ith Pronounced Pulmonary Symptoms.-The initial bronch ial ca· 
tarrh may be of great $ererity and obscure the other features of the disease. 
)fore striking still are those cases in which the disease sets in wilh a sjngle 
chill. with pain in the i::ide and a11 the characteristic features of lobar pneu
monia. or of acute pleurisy; or tuberculosis is suspected. 

(c) lritl1 lnlrnse Oastro-iniestinal Symploms.-Thc incessant rnmiting 
anrl p<1in may lead to a sm:piC'ion of poisoning, or the patient may be sent 
to the surgical wards for appendicitis. 

( d) lrilh 8!Jl111!lo111s of an acute nephritis, smoky or bloody urine, with 
mud1 albumin and tube-casts. 

(e) .I mbulatory Form.-Desening of especial mention arc those cases 
or typhoid feyer in which the patient keep' about and attempts to do work, 
or perhaps takes a long journey to his home. Ile may come under obsena
tion for the first time with a temperature of 104 ° or 105°. and with the rash 
wcill out. :Jfany of these cases run a seYere course, and in general hospitals 
they contribute largel.r to the total mortality. Finally, there are ra re in
~ta;1('(•.:: in whiC'h typhoid is unsuspected until perforation or a profnf:.e ha:"m
orrhage from the bowels occms. 

FACIAL AsPECT.-Early in the di•ease the cheeks arc flnshed aud the 
eyes bright. Toward the end of the first week the C'XpreS<ion becomes more 
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Ji,tJe,s, and when the disease is well established the patient has a dull and 
hea'y look. There is ncrnr the rapid ana>mia of malarial fen~r, and the color 
of the lips an<l checks may be retained c,·cn to the third week. 

Furn.-(a) 1:,.911/or Course. (Chart 1.)-ln the stage of inrnsion the 
Iner ri8t~ sk1ulil~· <luring the first fhe or ~ix days. The c,·ei1ing tempera
ture is about a dl',f?:l'l'C or a <legrcc and a halI higher than the morning re
mir:.~ion, so that a temperature of 10-1- 0 or 103° is not une:ommon bY the end 
of the first week. 11tnin_g reached the fastigium or height, the f~n·r then 
per:-ir:.ts with Ycry ~light daily remissions. The fcHr may be singularly pcr
si:otPnt and hut little influenced by bathing or other nwa~ures. .\t the t:nd 
or tlH• ::;rt·oml e111d l hroughonl the third week the tempcrnlurc bcc·omes more 
clistindty r('milttnt. The difference bebH'C'll lhc morning or cYCning rec·ord 

lie :~ 0 or --1°, and the morning temperature may eYcn be nornrnl. ]t falls 
h~· flml the temperature is not considered normal until the CYcaing 
l'l'C:Ord fll fl8. l 0

• 

(Ii) l'orialions from the typical te111pcralllrc cu1Tc are common. We do 
not always see the gradual step-like ascent in the earl~· ::.fogc; the patients 
do not often come under observation at thi;;;. time. \\'hC'n the disease sets in 
with a chill, or in childn•n with a conrnlsion. the temperature may ri::.C' at once 
to 10:; 0 or 101°. [n man~· ca~eB clden·e~cenee oel'ur~ at the C'rnl of the ~econd 
Wl'l'k and the temptTalun• ma~· fall rapitlly. n'achinµ- the normal within twclYe 
or twu1ty hour::: . . \n im-C'r:->C' typ(l of tcrnperatme. hi,!!h in thC' morning and iow 
in tlit> C'Yenint!. is octa~ion:1\ly ~een. but ha~ no e~pl·ci:il :::.ignificante. 

Sucld(•n falls in thC' temperature may orcur; thus. <is i::hown in Chart II, 
a drop o[ Ii. I 0 rnny follow itn intrstinnl ha.~rnorrhag'C' . and the foll may be ,·ery 
apparent eH'll hefore tlw blood has appeared in the stools. Sometimes dur
ing the a na>rnia \\'hid1 follows a seYcrc kemorrliage from the bo,,·els there are 
rcmar!rnlJ\C oi:-:t:ill:1tions in ihe tcmpcratmc. H y1wrp,rr(lxiu is Tn only 
58 of 1,500 c·;.1:::l1s did thl' f'cYCI' rise abow JOG 0

• Before death the may 
r i::.e; the h ighe::.t l ha\'C' known was 109.5°. 

(c) l 'osl-lyphoid l"orialio11s.-( l ) Eecrudescenres.-.\ fter a normal tem
perature of perhaps fiH• or six days. the fever may ri::;c snclclenly to 102° or 
103°, without ro n~titulion al dislurbanC'e, furring or thC' tongue. or abdomi
nal ~ymptorni::. .\ f'ter persisting for from two to four cl11.Ys the temperature 
folk ()f J. .)()0 Cl1"'S. !!'.? pre<entcd these post-typhoid ('lerntions, brief notes 
of whirh arr gi,rn in the 8tuclirs on rl\phoid J'eyer. Con5:tipation, errors in 
dit•t, or cxC'itcment may cau::.e them. The$e attacks arc a frequent ~ourc·e of 
nnxi('ly to the prac-titioncr. Thl'." are nry common, and it i:-- not alway:-: po=-~i 
lilc to i-ay upon wh:H till'." depend. In some ca:::es typhoid or colon bacilli are 
fournl in the hlootl .. \ s a rule. if the rise in temperature i~ tli(l n~ult of a com 
plil'ation, i-uch as pleuri~y or thrornbo~is, there is an inerea~l' in the lcucocyte~. 
Saturally one suspects a.t the outset a relapse, Out tht•1·e is an nb~enC'e of the 
l'f('p-like ascml. ancl. as a rule>. the :feyer falls after la~ting- a few clay-.. 

(2) The 8ub-febri7e Stage of Co11ralcscrnce.-ln children. in very ner
vous patients. and in cnses of an~mia, the evening temperature may keep 
up for wcekR after the tongue has cleaned and the appdite has returned. 
This may usually be disrcgnrcll'cl, and is often best treated by allowing the 
pafit·nt to grt up. and b~· stopping the u:-:c of the tlwrmometcr. Of cou•·se, 
it ii- important not to orerlook any b.1tcnt complications. 
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(3) 1Iypother1,1ia.-Low temperatmcs in typhoid fever are common, 
following the tubs, or spontaneously in the third am} fourth week in the 
periods of marked remissions. and following h~morrhage. ..\n interesting 
form is the peri:-i::•tent hypothermia of conrnlescence. For ten days or more, 
particularly in the protracted cases n·ith great emaciation, the temperature 
may be 96.5° or 97°. It is of no special signifk:rncr. 

(d) The Ferer of the Relapse.-This is a repetition in many in;tances 
of the original fcYer. a gradual ascent and maintenance for a few days at a 

~~.:~~i~. h3e~~h~a~~~~ c~~~n~c~r~!l:.~I U~=~li;~:~ 0;t tl~~r:'\~:~~:~. th~~h~~~ ~~·~ginal 
(e) .!febrile Typhoid.-Thcre arc cases described in which the chief 

features Of the cliseai::e }rnYe been present wifhont the CXi~!Cl1C'e of fe\'el'. rfhey 
are cxtrC'mch rare in this countrv. I ha,·e seen a ca~c. n febrile at the thir
teenth day, ;llld ln which the rose spots and other features persisted till the 
t\l'cnty-cighth clav. 

(/) Chills occur (1) sometimes wilh the fe1er of onset; (2) occasionally 
at intenals throughout the course of the disca5=c. and followed by sweats (so
called sucloral form); (3) with the ad1·ent of eomplieal.ions. plemis1·. pneu
monia, otitis media, phlebitis. etc.; ( 4) with actiYe antipyretic treatment by 
the c0al-tar rcmedic8; ( 5) oc-casionally during the period of dcferYescence 
without relation to any complication or sequel, probably due to a septic infec
tion; (6) after thC' injeetion of serum; (c)accorcling to Uerringham, chills 
may result from constipation. There are cases in which throughout the latter 
half or the disease chills recur with great SC\'crity. (See Chills in Typhoid 
Fel'er, Studies ll. Johns Hopkins lleports.) 

Sxrn.-The characteristic rash consists of hypcra:imic spots, which appear 
from the seventh to the tenth cla.1·, usually at first upon the abdomen. They 
are slightly raised, flattened papules, which can be felt distinctly, of a rose
red color, disappearing on pressure, and rnnging in diameter from 2 to 4- mm. 
They were present in 93.2 per cent. of the white patients and 20.G per cent. 
of the colored . rrhey come out in successive crops, ancl after persisting for 
two or three days they disappear, occasionally leaYing a brownish stain. The 
spots may be prc8ent upon the back. and not upon the abdomC'n. rrhe erup
tion may be \'ery abundant over the whole skin of lhe trunk, and on the 
extremities. There were 81 in which they occurrC'd on the arms, 17 on the 
forearms, 43 on the thighs. legs 15, face 5, hands 3. 'rhc cases with very 
abundant eruption are net necessarily more severe. A!li already noted, the 
typhoid bacilli ha1·e been found in the spots. Of rnriations in the rash. fre
quently the spots are cnpped by small vesicles. .\ profu:-e miliary or su
daminal rash is not uncommon. In 38 cases in my series there were pur
puric spot:-: . Three of the cases were true hremorrlrngic typhoid fe,·er. The 
rash may not appear until the relapse. In 21 casC's in our series the rose 
spots came out after the patient wns afebrilc. 

A branny clcsquamation is not rare in childrC'n, nn<l common in adults 
after hydrotherapy. Oecasioually the skin peels of! in large flakes. A yellow 
color of the palms of the hands and soles of the feet is not uncommon. 

Among other skin lesions the following nrn.v be mentioned: 
Erylhcnia.-It is not very uncommon in the first week of the disease to 

find a diffuse erythematous blush- E . typhosum. Sometimes the skin may 
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ha,·e a pecnlinr mottled pink and white appearance. E . exudatirnm. E. nodo
sum, and urtic-aria may be present. 

Jlcrprs.-llerpcs is certainly rare in typhoid fe\'cr in comparison with 
its grciat frequency in malarial feyer and in pneumonia. It wa~ noted in 
?O of our 1.500 coses. usuolly on the lips. 

The Tlicltes blruli.frrs-Prliomata-"Jlacul<r cerulea'.-These arc pale-blue 
or steel-gray spots. subrnticular. from -1- to 10 mm. in diameter, and of irregu
lar outline. 'I'hey arc due to lice (see Prn1crL0$1:::). 

,r....'kin Gangrcne.-Areas of superficial gangrene may follow the prolonged 
use of :m ice-bag. In chilrl.ren noma ma.r occur; as reported by )foFarland 
in the Philadclphin epidemic of 1898, there were many cMcs with multiple 
areas of gangrene of the !=kin. The nose, ears, and genitals may be attacked . 

81ccals.-.\t the height of the fe\'er lhe skin is usua11y dry. Profuse 
sweating is rare, but it is not very uncommon to !"CC the abclo~cn or chest 
moh.;t with perspiration, particularly in the reaction which follows the bath . 
~weats in some inf:tances constitute a striking feature ancl may orca!=ionally 
he associated with chilh' seni::ations or actua1 chills. ~Taccoucl and others in 
France have especially ·described this sudoral form of typhoid fever. There 
may be recurring paroxysms of chill, .fever. and sweat5 ( e,·en scnral in 
twenty-four hours), and the case may be mistaken for one of malarial fo,er. 
Profuse ~wcat::; may occur with h::emorrhagc or perforation. 

(Edzma of the skin occurs : (1) As the result of vascular obstruction, 
most commonly of a vein, as in thrombosis of the frmoral vein. (2) In con
nection with nephritis, very rarely. (3) In association with the an::emia ancl 
cachcxio. The hair falls out after the attock. but complete baldnc'8 is rare. 
I ham once sC>en permanent baldness. The nutrition of the nai1s suffers, and 
during and after convalescence tranwrse ridges may occur. A peculiar odor 
is exhaled from the skin in some cases. \\hcthcr dnc to a cutaneous exhalation 
or not. there certainly is a Yery distinctive smell connected with nrnn:v patients. 
Xathan Smith describes it as of a "semi-eada\'cro11s, musty character."' 

Line<:r alrophiccr.-Lines of atrophy may appear on the skin of the abdo
men, lateral aspects of the thighs and about the knees, similar to those seen 
after pregnancy. They haw been attributed to neuritis, and Duckworth has 
reported a ca,:;:e in which the skin adjacent to them was hyperrr"sthctic. 

Bed-sores are not uncommon in protrncted cases. with great emaciation. 
As a rule, they result from pressure and are seen upon the sacrum, more 
rare1r the ilia. the shoulders. and the heels. These are Ie~s common, I think, 
since. the introduction of hydrotherapy. Scrupulous care and watchfulness 
do much for their prcn•ntion, but it is to be remembered that in cases with 
profound inrnlvement of the nene centres acute bed-sores of the back and 
heels may occur with very slight pressure, and with astonishing rapidity. 

Boils and superficial ab!=ce::: .. es C>om:titutc a common and trouhlesome sequel. 
Crncl·L.ITORY SYSTDr.-The blood presents importont changes. The fol

lowing statements are based on studies which \Y. S. Thayer has made in 
my wnrds (Rtudies I and TII): During lhe first two wcch there may be 
little or no clrnnge in the blood. Profuse sweots or copious diorrhceo may, 
n~ JTavern hns shown. cause the corpuscles-as in the collap~e stnge of cholera 
-to ;iP.e nbove normal. In the third week a fall urnnlly takcg p1ace in cor
pu<elrs ond hremoglobin. and the number may sink rapidly eYen lo 1.300.000 



20 R PECTFIC IXFECTIOrs DI s E.\SES 

pc>r c. mm .. ~radually ri:::ing to normal during conrah•-=rt•ncc. l\hcn the patient 
fir.:;t gets up, there ma~' be a ~light fall in the nu111ber of corpu~cles. The 
an>ra.!!L' maximum loi;~ i~ about 1.000.000 to the r. mm. 

The amount of h:emoglobin is always reduted, ancl usually in a greater 
rclati,·c proportion than the number of red corpu~eles, and during recoYery 
the normal color standard is nac:hecl at a later period . Lcucopenia is present 
throughout the cour$C. Cold baths increase temporarily the number of leuco~ 
eytcs in the prripheral circulation. The abt=ence of kuc·oc,rto!=-is may be at 

~~1~1t~~ ~!Y~~~l a ~c\ 3~~~~ ~ici n ~~ ~1~n~ ~o~~.s~~;c~~~~~~g rl~~~h~~~.";:~·~1~11~:01:~1e::.r\~~:~ 
cot.des arc normal in number. while the large mononuclcars arc rclatiYel.v 
inC'reascd. \\'hen an acute inflammatory procc~s occurs in typhoid ferer the 
lcncocytc~ show nn increase in the polynuclear forms, and this may be of great 
diagnostic moment. 

'l'hc post-t.rphoicl amcmia may reach an extreme grade. In one of my 
patient~ the hlood-corpns<:le!': sank to 1,300,000 per c. mm. and the hrcmoglohin 
to about 20 pcr cent. rrhesc seyere grades of ana~mia arc not common in m,r 
expericnc·c. Jn the :J r unich statistics there wcrc 5-t ca!':cs with general and 
extreme flll:'l'lllia. Of cJi:mgcs i11 the bloocJ plasma Yer_r JittJe is known. 

The 111dse in typhoid ienr presents no special character:5. Jt i::; increased 
i~ rapidity . hut not always in proportion to the height of the fcrer, and this 
ma.'· be a H:r.'' special feature in the earl.'· stages. There is no acute disease 
with which, in the early stage. a dicrotic pulse is so frequently associated. 
fa·en with high feyer the pulse may not be greath· accelerated . As the dis
ease progresses the pulse becomes more rapid, frclilC'r. and small. Jn 15 per 
cent. of our cases the pulse rate rose aborn 110. In the extreme prostration 
o[ scYere cases it may reach 150 or more, anc1 is a mere undulntion-the so
called running pulse. The lowered arterial presB.tuc is manifest in the dusky 
l iddih· of the skin and coldness of the hand s and feet. 

Dt;ring conrnlescence the pulse gradually returns to normal. and oc
casionally becomes very slow. After no other acute fernr do we so frequently 
meet with bracl.rcardia. I have counted the pulse as ]ow as 30, and instances 
are on record of sti ll fewe1: beats to the minute. Tachycardia, while less com
mon, may be a ,·cry tr·Jublesome and persistent fenturc of conrnlcscence. 

Rlood Pressure.-This is usually from 115-125 mm. Hg. (Rirn-Rocci 
instrument) in systole. The diastolic pressure has the normal relationship 
to the systolic, and a,·erages 85-100 mm. :r:rg. There is a gradual fall during 
the course to about 100-110 mm. Ilg. at the beginning of apyrexia. Ju two 
or three wcrks later t~1e pressure has usually returned to normal. Hremor
rha.~c u!':ually produces a marked fall both in the systolic and diastolic pres
sure. In some cases or perforation there is a sharp ril3e in systolic pressure. 
Tubs and ice !':pong-cs usuall:r cause a rise of 10-20 mm. Hg. 

The heart-sounds may be normal throughout the course. In serere cases, 
the first sound becomes feeble and there is often to be heard. at the apex and 
along the Jeft sternal margin, a soft systolic murmur. which was prc~ent in 
22 per cent. of our case$. Absence of the first !':ouncl is ral'E'. Grillop rhythm 
is not uncommon. In the extreme feebleness of the µ-rnyer forms, the first 
and !':Ccoml sound become very similar, and the long pause is much shortened 
(emhrrnrarclia). 



or cardiac complications. pericardilis j5 rare and has been met with chiefly 
in children and in a~sociation with pneumonia. It was pre~ent in three of 
m~· SHies. and occum .. d in only 14 of the 2.000 )funich post mortems. Endo
cardilis was found post mortem in three cases. and the phy:::ical sign~ ::ug
ge:-ted its presenc:e in three other cases in the series:. Jlyocarditis is more 
common, and is indicated by a progrcssirn weakening of the heart-:::ounds :md 
enfoeUlen1C'nf of the action of the organ. 

Complications in the Arteries.-Artcritis with thrornhus formation oc
curred in four cases in the series. one in the branches of the middle cerebral, 
two in the femoral. and one jn the brachial. Jn one case gangrene of the leg 
followecl. 1 saw a similnr case with Roddick, in :Jlontrea1, in which oblitera-
tion of the left femoral artery on the sixteenth day, and of the rn~sel 
on the right side on thr t\\"Clltieth with gangTPJl(' or both feet. Pam, 
tenderness, and swelling occm oYer the arte ry. with diminution or disappear
ance of the pulsations and cohlness ancl blueness of the extrcmitY. J n two 
of the cases these symptom~ gradually disappeared, and the pulsati~n returned 
not only in the peripheral, but in the affected \'CSsels (Tharer). Keen refers 
to ..J.6 cases of arterial gangrene, of which 8 were bilateral, 19 on the right 
Eide, and 19 on the left. 

Thrombi in the l'eins.-In our series there were 43 insfaneC's. llistrihutcd 
in the following ,·eins: :femoral 23, popliteal 5, iliac 5, veins of the calf 5, 
internal saphcnous 3, pulmonary artery and common iliac 1, axillar:· vrin 
1 (Thayer). I saw one cnse in the right circ·umflrx iliac vein . Femoral 
thromLosis is the most common, and almost inrnri:ibly in the left Ye:!~el, 
due, as Liebermeistcr rnggcsts, to the fact that the left iliac ,·ein is 
crossed by the right iliac artery, and the blood flow is not so free. 
The symptoms of this complication are very definite-the fc,·er may increase 
or recur. Chills occurred in 11 of all the cases. P ain and ~W('lling nt the site 
arc constantly present, and the thrombotic mass can be felt, not alwnys at 
first, nor is it well to feel for it. Swelling or the leg follows as a rule, but 
it is rarely so extreme, and ncYer, I thi nk, so painfu l as the pllcrperal phleg
masia alba dolens. In the iliac thrombosis the pain may be i::ewre and lead 
to the suspicion of perforation, as in one of our cases. Lcucocyto~is is usually 
present, in 12 cases it rose aborn 10.000. FiYc or the 4:3 rn~L's diC'd . ·2 only 
as a result of the thrombus; in the case of axillnry thrornhoi::i from pulmo
nar~· embolism, in one emboli~m of the inferior cam and right auriele from the 
dislocation of a piece of thrombu:5 from the left iliac Yein. Tlrnyer examined 
lG of the patient!:= at \arying periods after con,·alescrnc·e, and found in eHry 
case more or less disability from the rnriccs and persistent swelling. In some 
c:-ises. howeYer, the recovery is complete. 

Dwi:sTl\'E SY::::TF:'lr.-Lo:-;; of appetite is early, and, ai:: a rule. 1hC' relish 
for food is not rcgainrd until cOJwalcscence. Thirst i8 constant. nrn.1 should 
bl' fully and frrel:· gratified. The lo11glll' prC'scnts the changes inevitllhle in a 
prolonged feHr . Early in thp disease it is moist. swollen. and coated with. a 
thin white fur, which, as the feyer progrei::se!', becomes denser. lt may remarn 
moist throughout. Jn StYere ca~es, pnrticularly those with delirium, the 
tongue becomes Yery dry, partly owing to the fact that such patirnts breathe 
with the mouth open. lt may be coYerNl w!th a brown or brownish-blnck fur, 
or with crusts between which are cracks and fissures. Jn the~e cases the teeth 
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and lips may be covered with a dark brownish matter called sordes-a 111ix-

!~'J ~n.~~~~\1:,~~h:1~~~~ ~;:~1 ~~;,t~~~~ :~~c1;;::·~~~1,1i~~~~~~h l:~:c ke~:£~.~:1~el~~·lP!l~1~~~1l~!: 
may be prevented. ~\cute glos:"itis occurred in one ca~e at the onset 'lf the 
relapse. During conrnlescence the tongue gradually bcc:o11u:-:: dean. and the 
fur is thrown off, almost imperceptibly or o<:casionally in flakes. 

The secretion of salirn is often <limini$hell; salin1tion i:-; rare. 
Parotitis was present in 45 of the 2.000 1.lunich cases. It occurred in 

H cases in my ~cries; of these, 5 died. It is most frequent in Uw third week 
in very l'Cvere ca::::cs. Exten~iYe sloughing may follow in the tissues of the 
neck. Usually unilateral, and in a majority of cases going on to suppura
tion, it is regarded as a nry fatal complication, hut rcco\er.r has follO\~·ed 
in nine of my cases. It uncloubledly ma.v arise from extension of infhlmma tion 
along Steno's duel. This is probably not so serious a form as when it arises 
from metastatic inflammation. In four case:; the suhmaxillar_v glands were 
im·ol\"l~<l. alone, in one a cellulitis of the neck extended from the gland and 
prOYed fatal. Parotitis may occur after the fe,·er ha<.: :::u\J1'i(le(l. .\ remarkable 
localizell sweating in the parotid region is an occasiounl sequel of the absce~:;. 

The pharynJ· may be the seat of catarrh or ulceration. Sometimes Lhe 
fauces are deeply congested. :Membranous pharyngitis. a serious and fatal 
complication. may come on in the third week. Diliiculty in swallowing may 
result from ulcers of the crsophagus, and in one of our ca~es stricture fol 
lowed.* Thnoiditis mav occur with abscess formation. 

The gnst~·ic t>ymplo11z~ are extremely rnrinhle. Xausea and vomiting are 
not common . There are instances, however. in which vomiting. re~ioting all 
measures, is a marked feature from the out:~et, and ma.r directly cause dei1th 
from exhaustion. Yomiting does not often occur in the second and third 
weeks, unless a'.-'sociated with some serious complication. ricers have been 
found in the stomach. Ilrematemesis occurred in -:I of our cai:;es. 

Intestinal 1"'ymploms.-Diarrhcea is a Yery variable symplom. occurring 
in from 20 to 30 per cent. of the cases. Of J.;)00 ca~es, ;)JG hall diarrhcea 
before entering, 2GO during their stay in ho,pital. It frequently follows the 
gi,·ing of purgati,·es an<l the small percentage in the ho<:.pital may be due to 
the fact that we use no purges or intestinal antiseptic::;. Its absence must 
not be taken as nn indication that the inte~tinal it'sions arc of slight extent. 
I ha,·e seen. on screral occasions, the mo<:.t exten..::.in· infiltration an<l. ulcera
tion of the Pcyer·s glands of the small int.,tine, with the colon filled with 
soli<.l faces. The diarrhcra is caused less bv the ulcers than bv the as~ociated 
catarrh

1 
and, as in tuberculosis. it is probUble that when this. is in the large 

intestine the di:::charges are more frequent. Jt is most common toward the 
end of the fir>t and throughout the second 1reek. but it may not occur until 
the third or e\·cn the fourth week. The num ber of discharges ranges from 
3 to 8 or 10 in the twenty-four hours. They are u>unlly abundant, thin, 
grayish-yellow, granular, of ~he consistency and.appearance of pea-soup, and 
resemble very much, as Addison remarked, the normal contents of the small 
bowel. The reaction is alknline and the odor offensive. On standina the 
d ischarges sepnrate into a thin serous layer, containing albumin and

0

~alts, 

*.Mitchell, CEsophageal Complications in Typhoid Fever (Studies II). 
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and a lower stratum, con~isting of epithelial dCbris~ remnants of food, and 
numerous crystals of triplL• phosphates. Blood may be in small amount. and 
o?IJ recognized by the microscope. Sloughs of the Peyer·!:) glands oceur 
either as grayish-yellow fragments or oct·asionnll.\· as orni<l masses. an inch 
or more in length, in which portions of the bowel tissue may be found. The 

~ 

~ ~: 
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CHART Il.-ff£:MORRHAGE FROM TB"E BOWELS. 

bacilli are not found in the stools until the end of the first or the middle of 
the 8econd week. Coo::;tipation was present in 51 per cent. of this series. 

llcem.orrhage from the bowels is a 8erious complicalion, occurring in about 
7 per cent. of all cases. It had occurred in 99 of the 2,000 fatal Munich 
cases. In 1,500 cases lreatC'd iH my wards ha•morrhage occurred in 118, and 
in 12 death followed lhe ha.•111orrhage. Il occurred in l,GH (7 per cent.) of 
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23,?il collccled cases (:\IcCrae) . There may be only a slight trace of blood 
in the stools, but often il is a profu::i.e. free ha•mo1Tlrngc. It occurs most 
commonly between t.hc end of the sccou<l and the bl'ginning of the fourth 
week. t.he time of the separation of the ~laughs. Occasionally, early in the 
course, it rc::i.ults simply from the intrnsc h_ypL~r:cmia. H u~u<~lly <:omcs on 
without warning. A sensation of sinking or c:ollapsc is cxpcr1cnccd by the 
patient, the temperature falls, and may. as in the annexed chart, drop 6° or ?' 0 

in a few hours. Fatal collapse may supcn·cne before the blood ap1~ears in 
the stool. H:rmorrhagc ustrnlly occurs jn cas<.'S of considerable sc,·cnty, but 
Grares and Trousseau held that it was not a dangerous symptom. 

Jt musi not be forgotiC'n that mcla:ina may he part or a gcn:ral lrn2~n .. 
orrlrngic tendency (lo be referred to later). in whieh case ii is ass.ocrnt.c<~ with 
petechic:e and ha:mrnturla. 'rhcrc may be a special family prc<l1spos1tion to 
intestinal h~morrlwgcs in typhoid feYcr. 

NeleorismJ a frequent symptom, is not serious if of moderate grade, but 
wh('n cxcu::.o:irn is usually of ll\ omrn. Owing to dcfcc:liYc tone in the wall::, 
fo sc\'Crc ca~cs to their infiltration with serum, ga::. ac1.:umulat.cs in the stom
ach, small and large bowel, particularly in the last. Pushing up the dia
phragm, it interferes Yery much with the action of the heart and lungs, and 
may al:-;o fayor ptrfOration. Gurgling in the right iliac Iossa exists in a large 
proportion of the cases, and indicates simply tlic presence of gas and fluid 
f:rccs in the colon and c:rcum . 

. lbdominal pain and tenderness were preecnt in three-fifths of a series 
of 500 cases studied with special reference to the point by 'l'. )lcCrac. 
l n some it was only present at the onset. Pain occurred during the course in 
about one-third of the cases. This jg due in some instances to conditions 
apart from the bowel lcf=.ions. such as pleurisy, distention of the bladder . and 
phlebitis. It may be associated with diarrho:?a, scwrc constipation, pcri
splenitis, or acute abdominal complications. Pain occurs with some cases of 
h;Emorrhage, but is most constantl.v present with perforation . In a large 
group no cause could be found for the pain, and if other symptoms be a:::so
ciated the condition may lead to error in diagnosis. Operation for appendi
citis has been performed in the early stage of t;•phoicl fc\'cr, owing to the 
combination of pain in the right iliac fossa, fc,·er and consUpntion. 

PERr-OHATIOX.-From one-fourth to one-third of the deaths are due to 
perforation, an<l as there were 35,379 deaths from typhoid lc1er in the L"nited 
States in the )"Car 1900, this gi1·es between 9,000 and 12.000 deaths from this 
cause. Among 3.J..916 collected caees perforation occurred in 3.1 per cmt. 
p!cCrac). \\"hile it may occur as early as the first week, iu the great ma
jority it is at the height of the disease in the third week, and much more fre
quently in the scYere cases, particularly those assoC'iatcd with tympanites. 
diarrhcra, and ha.'morrhagC'. It may occur, hmren'r. in Ycry mild attacks and 
with great i::.udclenne'::s, when the patient is appar('nt\y progT<'~$ing faYorahly . 

Symptoms of Pcrforalion.-By far the most important single indication is 
a sudden, sharp pain of increasing seYcrity. often paroxysmal in character. It 
is rarely absent, except in the small group of cases with profound tox32mia. 
rrhe situation is most frequent in the hypogastric region and lo the right of 
the middle line. Tenderness on pressure is present in the great nrnjority of 
cases, usually in the hypogastrie and right iliac regions, fometimcs diffuse; 
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1L may only be brought out on th1ep prc~sur('. .\s LcConlc poinls out, when 
lhc pcrfnralion happens lo he in contact with the parietal peritoneum the 
lol'~ll frah1n•s on palpation arc much more nrnrkt•d than when the perforated 
ukc:r is nl'xt to a coil or to the meseutc1)'. There may he early irritability 
nf Ute bl:Hltlt·r, with fm1uent micturition, and pain cxtcn1ling toward the 
p1·nis. .c\ thir<l important sign is nrnsclc rigidity, increa:o:cll tension, and 
~pa1'm on any attempt to palpate. The temperature may rise for a few hours 
to fall lalC'r or may drop at once. rrhc pulse and respiration rate arc usuall)' 
in1·rl'il~N1. Follnwin~ these features in a few hours there is mmally a reaction, 
arnl then thr features of general peritonitis become nrnnifc:-:t lo a more or less 
marked dC'g-ree. Among lhe general fealurc~, the l'acies of the patient shows 
di:ingl'S; there is incrrnRl'd pallor, n. pinched expression of the face, and as the 
f:_ymptorns progrC'Jo'S and toward the end a marked ] I ippocratic facies, a duskj 
suffusion, and the forchen.cl bathed in a clammy perspiration. The tempera
ture rises with lhc increase> of the peritonitis. rrhe pu lse quickens, is mnning 
and thready, tilC' heart's action becomes progressircly more feeble, and there 
is an increase in the frequency or the respiration. Yomiling is a rnriable 
foature; it is pr<'S<'nt in a majority o[ the cases. Hiccough is common and 
rna.r oceur early, hut more frequently late. 

Tlw local ahdominal features are often more important than tl1e general, 
as it is surprising lo notice how cx:cellcnt the condition or a patient may be 
wilh perforatiYc 1wrilonitis. Limitation oi the respiratory mo\'cmenls is usu
al!,\' pn•:-c•nt, perlrnps confinrd to the hypogasiric area. ·1 nereasing distention 
is the rulr, but 1wrforalion and peritoniti~ may occur. it is to be remembered, 
wilh an abdom('n flat or e,·en scaphoicl Jncreasing pain on JHessure, increas
ing lllURc:lc t:pasm ancl tension or the wall arc imporlant sign~. Percussion 
may r<'n.~al a fin! note in the flanks. Uue to exudate. A friction may be presenl 
within a few hours of I he on$et of the perforation. Obliteration of the liver 
flatnr:-:~ in the nipple line mny be caused by <'xre~sirn lympany, but rapid 
oliliiPrnlion of Ji, er Jl1-1tness in a flat, or a not much distended abdomen, is a 
rnluablc• Rign. K\;rn1inaiion of lhe rectum may :.;how fullness or tenderness 
in tlic pehi!-1. Achilll<'C' in the abdominal signs is an important point. 

I n a majoTily of all rnH's thrre is a ri~e in U1e lcucorytes. and when pres
rnt may hr a \aluilhle help. hut it is not conshtnt. lncreasC' in the ' bloocl pres
sure' is nol constant. 

Ocncral peritonitis, without perforation of the bowel, may occur by exten
~ion from an ulcer. or by rupture of a softened n1c!'rntcric gland, or, as in 
onP rc·<'t.'nt cn~C' in my serie:-, from inflammation of the }'allopian tubes. It 
was prr!'1C'nt in 2:! pe.r cent. of the )[unich autopFies. 

Perforaf ion is nl111osl inrnriably :fatal. ]n a few cn~es healing takes place 
spontnnronsly. :rn iR hrn11iifully ~hown in one of the Penns_rlrnnia Hospital 
!'perimrn!', or the orifice ma~· be closed by a tag o( onlC'nlum. as in a remark
alilc ra~c n'JHll'll·cl by .f. Jrilton :Uiller. ThC'rc is n group of rnsC's in which 
ha•1norrliagP complirntr~ tllC' perforation aJHl ncld:-; to thr cliflicnlty in cliagnosit:. 
l n 7 of our ~la en~C'S h:l'morrlrngc nccompaniccl the pcrforntion; in 3 otl1ers the 
ha'morrlrngc' had orcurrNl ~omc clays before. 

rrhr dingno:;:.is of pcrfoml ion, easy enough at times, is not without serious 
diO'k11lti<'~. 'rh<' eonclitionR for which it hn:;:. been mistaken in my wards haYe 
brrn: appcnclic-iliR. OCC11l'l'illg during the CO\ll'f.le of the typhoid fever, phlebitis 

4 
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of the ilinc Ycin with great pnin, h:rmorrhagc, and in one cm:c a local pcrito .. 
nilis without perforation. for which no cause was found. Hccovcry .followed 
the exploratory opC'ration, which was made in all bu t one (h:rm1or~·h_age case) 
of the c·a:-::c~. Explorniiou is jul'tifiable aml heltrr limn deln~' jn 511~p1cwm:. ca~1..·::.. 

AsmTEs occurs in rare instances prcPhcdran). 
The !'l'I.EEN is usunlly enlarged, and the edge was fell below the .coslal 

marg in in 71.G per cmt. of my cases. P crcni-sion is unC'criain, as, owing to 
distension of the stonrnch and colon, eYen the normnl nr<'a of <lu lnce.s may not 
be obtainable. Enlargement is often not marked in elderly patients. 

L1nm.-Symptoms on the part of this org::m arc rare. 
(a) Jaundice was present in only S cases or my ~cries. Catanl1 of the 

ducts, tox[('mia, ahscr~s. nnd occasionally gall-stonrs :nc lh r usual en. uses. 
(b) 11 /Jscess .-Solitary abscess exceedi ngly rare and or<"nrrcd in but 3 

caseR in my lt may occur in the disease, but most ri·cqucntly is a 
secp1 r l. von has collected 30 cases. in lJ or \\'likli lhr typlloicl hac·illus 
was isolated from the pus. In about halC the cases the right lobe was alfoclcd. 
Eightrcn o r the patients reCO\"Cl'CCl. Ab~eess mny follow the intc~tinal leRian 
or a complication as parolitis. Suppurab·c p,rlcphlebili s may rollow perfora
tion of lhc appendix. Suppmatire cholangilis h as been d(':.:c:ri lJcd. 

(c) Ohoff'cyslilis occurred in 19 cases of lhc ser ic:-;. l \li n in lhe region 
of lhc gall-blacldcr is the mo~t constant symptom. T cnclerncss, musele spasm 
with rigidity, and a gn ll-bladcler tumor arc present in a mnjority of the cases. 
Jaundi ce is inconRtant. Leucocytosis usually occurs. With perforat ion there 
may be a markecl drop in the fc,·cr and t he onset of signs of peri toni ti s. Jn 
simpl e cholecystit.is t.he urgency of the symptoms may abnt.c. and recovery fol 
low. 8nppuralion may occur wilh inrrction of ih<' bile pnssap;(•s. ::\lonlhs 
or years arter (eighteen yenrs in Tiunner

0

R case) th e hac-illi may cau:.:e 
cholcc.rRlitis or ga ll-stones. rryphoid bacilli have been found as a cause of 
cholccyslit.iH in pali C'nls who never had typhoid rover. 

(d) Oa1!-slo11('S.-T~cl'nhcim cn11ccl nttrnlion Lo lhC' rrcqucn('y of chole
Jithiasis nflcr typhoid feyer. It is probably associnlrd wilh lhc presence of 
lyphoicl baci lli in lhe gall-bladder (sec under Gall-8tones) . 

p ,\XCHEAS.-JT:rmorrhagic pancrcatiti s has occurred rarc lv. 
RESPIR.\TOtrY 8vSTE'1.r.-Epislaxis, an carly ~yrnplom. Precedes typhoid 

fever m ore commonly than any other febrile affection. H j s occasionally 
profu se ancl seri ous. 

Laryngitis is n ot very common. The ulcers and the per ichonclritis have 
already been described. illdema, apart from ulcerat ion, is rare. In the 
United Stales the laryngeal complicat ions of typhoid fcrer seem much l('$S 
frequent than on the Continent. I hare twice seen severe perichonclritis: hath 
of the cases recO\·erecl, one after the cxpectoralion or large portions o[ the 
thyroid carli1age. Keen and Liining han:o collected 221 cascR of Rerious surgi
cal complicat ions of the larynx. Genera] rmphyscma may follow the per-
foration of an 11lrcr. Stcnosis is a serious F-C'<Jnrncc. lt would appear 
that parnlysis of the laryngeal muscles more common thnn wr h:we snp-
posrd. ~rzrdhorski (Volknlflnn's Sammlung, No. 18?) R,Y~trmaticn ll y cx
aminrcl the Jnrynx in 100 eonscculivc cases and round 25 with paral ys is. rl 'hc 
condition is nearly al ways due to neuritis, so meti mes in connection with 
alicclions of other nerve•. 
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Rroncliitis is one of the most frequent inilial symptoms. Tt is indicah,11 
by thC' prC'S.C'nc·e of sibilant rtilC's . The srnallrr tubes nm\· be i11\·oh-1.1d, pro
cluring urg<.'nt ('ough and even sliglit cyanosis. Collnpse. and lobular µneu 
monia rnny also occur. 

Lobar 7meuuwnia is met with under two conditions : 
(a) At the out~et . the pneumo-typhus of the Germans. This occurred in 

three of our Ca$es. After an inclispo~ition o[ a <lny or so, the patient is seized 
with a chill, hns high fcn~r, pain in the side, and within forty-eight hours 
thrrc arr sign:-; of c·onsoliclation and the C'Yidcnrc>!-> of nn orclinary lobar pneu
monia. The intestinal symptoms may not occur until toward the encl of the 
first wcrk or later; the pulmonary symptoms pl'rsiRt, crisi~ docs not occur; 
the n~prct of the pnliC'nl clrnnges, and by the end of the srrond week Uie 
clinica l pidu re is that o[ typhoid fen•r. Spots may then he prrsent and 
clonblR as lo !hr nnture of the case are solved. In olhrr imdnnces, in tho 
absrnrc of n characteristic erupl ion. the case remains doubtful. and it is 
irnpn~l'\ihlr to say wh<'ilirr the disrase has been pnpumonia, in whirh the rn
calll1ll typhoid symptoms ham clc,·eloped, or whrthrr it was typhoid feyer 
with early implication of the lungs. 'rhis condition may depend upon an 
early localization of the typhoid bacillus in the lung. 

(b) Lobar pneumonia forms a serious and by no means infrequent com
plication or llip second or third wrek-in 19 o[ our ca~es. H was prc:;;ent in 
On'r S per C'l'llL of I hr ) I unieh eaSC'$. The ~.rmptom~ are lll'\U<llly not markr<l. 
There may be no rusty f.l.putum, and, unless souhht for. the eornlition is fre
qurntly O\'erlooked. rrhc etiological agent in theSl' C':lSC'S is still in lfaputc. 
'1\phoid bacilli haYe been isolntcd from the sputum b.r .Jehle, Hau, and others. 
' l_'liry li:l\'c nl:;:o brC'n isolated from the eonsoliclah-d lungs at nulops,v, but in 
such cn:-:cs lhe pnrumococci mny ham been originally presrnt. and the typhoid. 
bacilli ~ecornlary i1wade1·s. ]n all cases of pneumonia during typhoid fever 
occurring in lhc J-olm:.; H opkins IJospita l and coming to nnlopsy, lhc pncu
mococcus could be demonstrated in the consoliclal£>d lung. Infarction, nb~ 
sc·£>ss, and gnngrene nre occasionnlly pulmonary compl ication~. 

J!yposlalic congeslion or the lung~ and CC'dema, due to enfeebled circula
tion, orcur in lhr h1frr prriods or the di::;raf'e. '!'lie phpirnl !'ign~ are cleferfi\'C 
rf'l'onanec at lhe ba~c~. f('(1hlc hrenlh-:-:ouncl~.ancl.on <lef'p inl'\pirat ion, moi~l rtilr~. 

J!D'moplysis mny occur. Crrngh reports a ca!'c in whiC'h it caused death. 
l'lrnri .... y was prCl'(·nl in ;ihouL 8 per crnl. or llw :.'l[unieh :iulops.ir~. H 

O(·('lll'l'('(l in 2 Jl<'r C'Clll. or lll,Y Series. Jt ll13,Y O('C'Ul' rtf the 011t:-rt-pk11l'O

typhoid-Or slmrl.r during conrnlescence, in which case il is almost always 
pumlcnl an<l due to the typhoid bacillu:::. 

Pneumolhorn.r ii;; rare. Hale White has reported two ca~C's, in both of 
"hirh pl<'urif.l.,r C'.xistrcl . After death, no lesions of the lungs or bronclii \rcre 
(]isroYC'r('{l. 'l'hc condition may be clue to slrai11ing, or lo lhe rupture of a 
smal l py:l'mie nbsce~s. H may occur also during eonrnlesccnce. 

NEHOUS P,n·.TEM.-Cerebro-spinal Porm.-As alre:id.Y noted, the disease 
may :.;ct in with inte1rnc and persisting headache, or an aggrav;ilccl form of 
neuralgia . rl'l1Cl'C are cases in which the effect or lhc poison is rnnnifcstcd 
011 llw llCl'\'OUS S,YSlCm early and with the greatest intensity. rrhere are head
:l('he. photophohin, retraction of the neck, marked lwitehings of the muscles, 
rigidity, and CYen cornulsions. In such cases the diagnosis of meningitis is 
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inYariably made. The cases 8howiug marked meningeal fer~lures during the 

course of Lhc disease may Uc divided inlo lhrec groups. First, those wilh 
symptoms suggc:;lirn of 11;cningilis, but without localizing Icatures and with

out at post morlem the analomit:al Je,:.;ions of meningitis. Jn every series of 

caf:.cs numerous such examples oee:ur. 8ccon<lly. the cases of so-called sei~ous 
mcningili~. There is a. Iowlization of typhoid bncilli in the cerebro-sprnal 

fluid an<l :i. mild inflammnlory rcnc:Lion, imt without suppurative rncningiliR. 
Cole has collPctrd lhirt.:.•en st;c·li casc:-1

1 
fiyc of them OC('Ul'ring in our series. 

Probably more frequent. lumbar punctures will Rliow Urnt this occurs not 

infrequently. Thirdly, true typhoid suppurutive meningitis due to B. typlto
sus. Onlr one sul'h ca~c occurred in our series. and Cole has co11ccted thir

teen from. tlu.' litt·raturc. :Jrcningitis in typhoid fever is occasionally due to 
oUwr as the tuhrrl'lc bacillus, or the micrococcus intraccllularis. 

::'llnrkccl movcmrnts. ]ocL1l or general, with coma and delirium, are 
seen also in thrombosis or the cerebral ,.C'ins and sinusC's. 

1Jeliriw11. u:.:ually prri;:.c•nl in very scnre cases, is certainly less frequent 

under a rigicl plan of hydrotherapy. Jt may exist from the outset, but usu

ally docs not oc·cur until the second ancl sometimes not until the third week. 

IL may he ~Jig-ht and only nocturnal. His, as a rule, a quiet delirium, though 

there are cases in which the patient is \'cry noisy and constantly tries to get 

oui of bed, ancl. unles~ cnrefully watdwd. may escape. rr110 patient does 

not often hrco111e manincnl. Jn heavy drinkers the delirium mav liaYe the 

cliaractN of delirium trcmrn:::. Even ~in palicnls who ham no p~sitivc deli 

rium. lhc mrnlnl procrsses arc usually dullccl and the aspect is listless and 

npalhctic. Jn seYcrc cases t\l(' palicnl passes jnlo a condition or uncou

seiousnc~~ - 'l'hr cyrs may be' open. but he is oblivious lo all surrounding cir

cum~tanc:cs a1Hl neilhrr l..:nowx nor can irnlicnte his wants. The urine and 
fn:c·es are pn!-(S('fl inrnlunb1rily. 1 n thh; p~eu<lo-wrikeful sb.1t.c>, or coma vigi l, 

as it is caltccl, lhc eyes nre open and the patient is con~tanlly muttering. The 

lips and fonguc are tTcnrnlous; lhcre arc twit.chings of the finge rs and wrists 

-subsultu:-; f<'mlinum nncl carphologia. TTc picks at the bedclothes or grasps 

at i1wisihl(• ohjN·is. Th<':-c iu·e nmong the most ~erious symptoms of the 

nnd always irnlicate danger. 
in typhoid fl'YCr arc rare. rr hcrc were 7 instances in my 

rl'\iry OC'<.'tll': fir:.;t, Hl the onset. of the disease, particu larly in children; 
secondly, ns a mani fcsiiltion of the lox:rmia; and thirdly, us n result of scYere 

l'trt'lmil c·o111plil'ntionfli-thrurnbosis, meningitis, or acute encephal itis . Occa

sionally in conrnlr:-cence co1wulsions may occur from unknown causes. Of 
lhe 7 ca:-:rs :1 died. 

Ke11rilis. whiC'h is not. uncommon-11 cases in lhc seri es-may be local or 
a widr:-;prC':Hl affcC'tio11. 

Mulliplf' 111'11ritis comrs on usually during convalescence. rrhe legs may 

be affcdccl. or the four extremities. The c~rnes are often difficult to differe~

tiatc from tho:::c with suhnl'utr poliomyelitis. RecoYCI'\' is the rule. 

Local JYC'urifi.".-1J1his may occur during the heigl1t of the feyer or after 

tonralC'srrnC'c is C'l'lnhlishccl. I t may set in with agonizing pain, and with 

sen:-;ilin_•n<·~~ of the afl'rrlNl iwr·ye trnnks. The local nruritis may affect the 

Jwncs of an ;mn or of a leg. ancl inrnhe l'hirfly the extensor:.;. so that there 

is wrii;l-<lrop or foot-drop. The arm c11· leg may be much swollen and the 
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skin on·r it C'rytht•mHl011~ .• \ (·uriou:-; C'ornlilion. proh;1hly a 1nral nrurifis, is 
that whic-h was first dr:-C'rihrcl hy llandforcl as lt11drr tors. and which appears 
to be 1110!\' ("Ollllll<lll urter the bath trcalnwnt. 'l'lu· lip~ ancl pads of the toes, 
rarely the pads at 1-lwir ba$CS, become rx<1ui~ilrly i·wnsitin.>, ~o that the patient 
c•an not ill'ar the weight or the bcdclothcR. Tlu .. 'rc is no dii::.{'nloration and no 
!:'welling-. and it di~appcars usually within a week or ten days. 

Pai11ful muscles arc not uncommon, particularly in tlw c:ahcs. I ham 
reported a series of cases (Studies Ill) . Painful cramps 11u1y nl~o occur. In 
some of the cases of painful legs the condition is a myosifo;; in others the 
swelling and pain may be clue lo thrombosis in the decpl' r veins. 

Poliomyelit is may occur with the symptom!:i oi acutr ascending paralysis 
an~ prove .fatal in a few clays. :More rrcciucntly it is ll'f:S acute, and causes 
either a paraplegia or a limilccl atrophic paral_ysis or one arm or leg. 

Jlcmiplcgia is a rare complication. Smithies (1!107) collrdccl 10 ca,cs in 
'2() or whiC'.h aphnsia o<·c.:urred and in 10 the hcmiplcgia was p1wcdcd by con
rnlsions. ] n 21 cases the paralysis was on the right sick The lesion is 
usually thrombo~is or the arteries, less often a meninp:o-encrphalitis. The 
aphasia usually cli~appears . 

. L plwsia~ apart from hemiplegia, occurs rarely and usually in children. 
The progno~is is good. 

True lelany occ·urs sometimes, anc1 has been reporll'Cl in connection with 
certain cpiclcmirs. IL may ~ct in during the height of the di:.:.(•asc. 

Typhoid Psyrhoses.-There arc tlm'e groups of ca~e:-;: first , an initial 
delirium, whirh may be serioui'I-. anc1 cause thr paticnl to \\"anckr <l\Ya_Y from 
his. home, or he may C\'en Lecomc maniacal; srcomlly, thr psychosis associated 
directly wilh the pyrcxia and the toxa:~min; in a few C'a~('S Lhis oul1;1sts the 
clisappcnrancc of the fc,·cr for months or even yt•ars; :rnd, la!'tly, the asthcnic 
ps.rchosis or co1walcseence, more common afl<'r typhoid tlinn after an.v other 
feyer. rr hc prognosis is usually good. Edsall has studied the condition in 
children, finding (ll) Clll"iCS, of which .f.3 r CCO\'Cl'Cd. 

T here is a di!'trrs!'ing po:-;t-typhoid ncurasthcnin, in \I hich for months or 
even for yea rs the patient i~ unable lo get into harmony wilh his ~urroundiugs. 

SrECl\.L 81rns1·:s.-/!i'ye.-Conjuncfiritis, simplr or plilytlrnular, some
times with kcn1titis and iritis, may d0,·c \op. P anophthalmitis hns been re ... 
portrcl in one casc in associ ation with hrernorrliagc (Finlav) . Los:-; or accom
modation ma.v occur, usually in the asthenia of conrak;-;c('ll('l'. 0l'ulo-motor 
paralj'sis has Uren seen. due probably to neuritis. Hetinal h:rmorrhages may 
occur alone or in as!'ociation with other hfemorrhagic features. ])ouhle optic 
neuritis has been dr8rribrd in the course of the feyer. ll may he independent 
of mcningili!o\. ~\t rophy ma~' IollO\r. but these complications are excessively 
rare. Cataract may follow inflammation of the m·ea l tract. Other rare com· 
p lications arc l1Ho1;1bosis of the orbital veins and orbital foemol'rhnge . (See 
de Schweinilz in Keen's monograph for full consicleral ion of lhe subject.) 

Ear.-Otili~ media i!' not infrequent, 2.!) per Cl'nL in Tfrngst's collected 
cases. We have never found the typhoid bacillus in the cli~cha rge. Serious 
results arc rare; only one case of mastoid disrasr occurred in our series. 
The otitis may set in with a chill and an aggrarntion of the frver. 

RE :<AL SYSTEM.-Relenlion of urine is an early symptom and may be the 
cause of abdominal pain. It may recur throughout the attack. Suppression 
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of 'Urine is rare. 'l'hc urine is usually dimini ~hC'cl al find, has the ordinary 
febrile characters, and th e pigments arc increased. Later in lhc disease it is 
more abundant and lig hter in color. 

P olyll ria is not very uncommon. \Yhile mm:t commo n during conva
lrscrncc, the increase may be sudden in the second week at the height of the 
fnt'r, as in a case reported by Fussell. 'l'he nrnou nt of urinr drpt•mls ~·cry 
much on the fluid taken. Patients treated by what is known as the wash111g
out method, in which large quantiti es of water arc taken , may pass enor
mous a 111 ou nb;, 18 or 19 lilres. One of my paU ents passed as much as 23 
li lrcs in one day! 

Th e Diazo-rcaction of Ehrlich was found in sn l of l ,4o7 cases. It may 
be present previ ous lo lhe occurrence of the rash, and as Jale as Lil e twenly
sccond cfay. 1l1lic value of ihe test js lessened by ils occurrence in cases of 
111iliary iubcrculosis, in malarial fever, and occas ionally in lhe acule diseases 
associalccl wilh high fever. Jn cases passing large quantities of' urine, the 
diazo-reaction is very feeble or even absent . '!'hr urolox ic coefficient jn 
typhoid fever is high and is sa id to be increased by lhe tubs. 

Jiaci//uria caused by the typhoid baci lli occurs in about one-third o[ the 
cases. The urine may be turbid from thei r pre~cnce and in th e lcsl- tubc ~i\'e 
a peculiar shi mmer. There may be millions of bacilli lo the cubic milli
met re wilhoul pyuria or any symptoms of renal or bladder trouble. The 
routine administration of urotropi n diminishes the occurrence o f typhoid 
hac illuria. 'J1hc bacilli may be present in the urine [or y('a rs after the allack 
(sec Gwrn, Studies lJ I) . Of 51 cases during the session of 1900-1901 in my 
clini c, Cole found typhoid bacilli in the urine in Hi. 

The renal complications in typhoid fever may be thus grouped: 
(a) F ebrile albuminuria is common and of no speci al s ig nificance. It 

was present in 9D9 of 1,500 cases, 6G per cent. Tube Cilsts were prese nt in 
5GS cases, 37.8 per cent. lfwmoglobinuria occurred in one c:a ~e. 

(b) Acute nephritis at the onse l or during the height of the cli~ease
the nepltro-iyplws of Lhe Germans, the filJvre lypho"id d [ormc rfnrde of the 
Frcnch-lllfl .)' set in, mask ing in many instances lhc true nature o f the 
mahHly. After an indi sposition of a few clays lhcrc ma_y be fc\'c r, pain in 
thr back, and the passage of a small amount of bloody urine. 

(c) Nrphrili~ during con\'alesccncc is rare, and is usually associalccl with 
an:t' mia and ccclcma. Chronic nephriti s is a most l'XCl'pl ional l'eq ucl. 

(cl) The lym phomatous nephriti s, described by K W;i g-ncr, and already 
rererred to in the section on morbid anatomy. produces, a~ a rnle, no symptoms. 

(e) Pyuria, a not uncommon complication , may be associated with the 
trphoicl or the colon baci llus. less often with staphylococci. H cfoappcars 
during convalc•ccnce. lt is usually clue to a simple catarrh of the bladder, 
rarely to an intense cystitis . 

(f) Post-typhoid l'yelitis.-Onc or both kidneys may be involved. either 
al lhc height of the di sease or during convalescence. rr110rc may be bl ood 
ancl pm; at fi rst, later pus alone, rnrying in amount. A seve re pyelonephritis 
may follow. 1rhe colon bacillus is often the organism present. Perin ephric 
abscess is a rare sequel. 

GE N En _\TIVE SYSTEM.-Orchitis is occasionally met with. Kinnicull has 
collected 53 cases in the literature. It is usually associated with a catarrhal 
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urC>thriti~. lnrlurntion or atrophy may occur, and more rarely s"Uppuralion. 
I t was Jln'!-;t•nt in I c·a~c·:; in my scric~. ln 1 c:t8C' cloulJIC hy1lrocclc developed 
sud1h·nly on the nind('l'nth day (Dunlap) . Proslalilis oc:curs rarely. 

Jculc urnslili.~. whic:h may go on to suppuration, is a rare complication. 
It was prC'srnt in 3 cases of my series during the fever and in one late in 
conrnlrsc:cncc. 

():-;smrs SniTE)l.-.Among the most trouhlc!rnmc or the srquchc arc the 
bone lesions whith in a few cascro:. occur al the height o( the diE=casc or 
even c11r1icr. ~\ boy was admiUcd in the scc:onU week of an attack of typhoid 
feq_•r with acute pcrirn,titis of the frontal bone and o[ one rib. or 237 cases 
coll(drd by Kc.1en there was pcriosttlis in 110, necrosis in S.J, and caries in 
J;{. 'J1h ry are, 1 am sure, much more frequent than the figures indicate. Six 
c·a~rs eanie under rny notice in the course o.f a year, and formed the basis of 
Par1'ons' paper (8t1Hlil's ] I). The legs arc chiefly invoh·ccl. In Keen's 

Sl1 rie8 the tibia was affcc:tcd in 91 cases, the ribs in 10. The typhoid bono 
lt'!:'ion i!-l apt to form what the old writers called a cold abscess. Only a fow 
of the cast'x are aeute. Chron icity, indolence, and a remarkable tendency to 
n•c·111-rrncc are perhaps the three most striking features. ~\ bony node may 
be lrl'l hy lhc typhoid pcrioslilis . 

. lrlltrilis was present in 8 cases of my series. Keen has collected 81 cases 
fr(lm the lit('raturc. Jl may be monarticular or polyarlieu1ar. One or tho 
most important points relating to it is the frequency with which spontaneous 
dislotulions occur, particularly of the hip. 

1.'yphoicl Spine (Gibncy).-During the disensc but more often during 
conYalcsccnce, thr patient complains of pain in the lumbar and sacral rC'g:ions, 
prrhaps nfter a slight jar or shock. Stiffness of the back, pain on m0Yement"1 

sometimes racfoi.ting. and tenderness on prc~surc arc the chief features, but 
lhC'rc arc in addition marked nervous mJ.nifcstatiom. There is rigidity and 
fhat ion of the spine, usuall,r in the lower part. Kyplio~is occurs in some cases. 
The X-ray plates ni:i..v show definite bon.v cliange. There is mrnally sponclylitis 
or pr1·i!'po11dylitis. The tluration is weeks or month~, but the outlook i::; good. 

'J1he 11wsclrs may he the scat of the degeneration nlready referred to, but it 
rarely enu!-lcs any symptom~. ll :rmorrliage occasionally occms into the muscles, 
and la te in prol rnctrd en~cs aUsccs8tS may follow. Bupturc of a muscle, usu
ally lhc rec·tus ahdominis, may occur, possibly associated with acute hremor
rhagic myositi!-l. 

Post-typhoid Septicremia and P yremia.-In \'er_v prolraclcd cases there may 
recur after <k•fcrn.~~(·C'ncc a sligl1t fo,·er (100°-101° F.), with sweats, which is 
po~sihly ~cpliC' . In othC'J' ca~es for two or three weeks there are recurring 
chills, ortm of great SC'Yerily. They are usually of no moment in the absence 
of 'ii(nS or complication. (Sec Studies II and l 11.) 

Typhoid pya.'min is not very uncommon. (a) Extensi,·c fumnculosis may 
he as~ociated with irrcg-11lar feyer and leucocytosis. (b) Following- the fever 
there may be multiple s11bcntanc>ous "cold" abscesses, orten with a dark, thin 
bloorly pus. ,\ •rorc or more of theRr may appear in clifTercnt parts. Pratt 
has isolatccl the b11eill11s jn pure culture from the subcubm eous absces!;:es. 
(t) ~\ crural thromlnrn rna.v suppurate and ca u ~e a widrsprcacl pya~mia. (d) 
rn rare inl'tnnrr~ suppuration of the mcsenteric glands. of a splcnie infarct, 
a sloughing p<Hoticl bubo, a perinephric or perircctal abscess, acute necrosis 
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of the hones, or a multiple suppuratin~ arthritis llla_v ('ll\ISP ]l_\wmia_ Jn olhrr 

~,~j~~~ :;~;~~iii~ g OI~;~ ~~~,:~: \~ iL~ l~ f~ ~.~·in;~~lll~ris i 1,~(' l~~,1 r~~:C"~l1:~ h~\.,7~;::f' ;·;~I Oil:~.f l~~\%~ 
staphylococc i wC're cultin1lcd from the blood. Jn om' ('a:-<<' wilh many dulls 
lale in the tli~ea~l'. nnd the gl•nenll condition cxN•llt>nL typhoid h:willi ,,·pre cul
th·atccl from the hlnocl. T he c:olOn bacillus may al:-;o he found in h\no<l c:ulturc::. 

Association of Other Diseases.-Erysipcln~ is a rare complication, mo~t 
commonly mel with during conYalcsccncc. l\Icaslcs or scarlet fo,·cr may dc
wlop during the feyer or in convalescence. ChiC'kl•n-pox Pnd noma have 
been reported in children. P seudo-membranous inflammations may occur in 
the pharyn x, larynx, or grnilals. 

~ l alarial and typhoicl fc,-c rs may be associatccl, hut a rn:ijority of the cases 
or so-cn llcd ty pJio .. 11rnlnrial fcrer arc <'ithrr rcmitlrnt malarial fc,·r 1· or true 
typho id. H js :inlrrcsling lo nolc that among J ,f.iOO C<IH'S or typhoid fe\'C l' 

plasmoclia wcrr found in the blood in only 3 (Sec L ynn, Studies 
III.) :Many of the typhoid _feve r patients came 111;_1J.Hious r rgions. 

The :;;_r mploms of innucnza may precede the typhoid fr,·cr, or the two 
diseasC'S may run ('OllCUrrcntJy. rrhcrc arc Ci1SC'S or chronic influenza which 
simulate- typhoid fe,·c r very closely. 

Typhoid J11ct•cr a11d TubNrnlosis.-(a) 'l1hr disrasrs mny coexist. A per
son wilh ch ronic t11brrculosis lll<l.Y contract the frn•r. or 10.J autopsies in 
typhoid frn~r. 7 prc>srnted marked tuberculous h·sion~. !\I iliar.v tub('r<.:ulosis 
and· typhoid fncr may ocl'ur together. (U) C'a:-:rs of iyphoid frye r with pul
monary and pkuritic R_yrnplorns may su:rgc~t tuhrrtulosis nt llw onset. (c) 
There arc !he or tu brrculous inl'tction whiC"h may ~imulate typhoid 
feyer : the acute form; tuberculous mcningilis; 1ubc1T11lo11s peritoni -
tis; the acute loxR'mia of certain local lesions; arnl forms of ordinary pul
monary tuhrrculnsis. 1\nd , Ja~Uy. pulmonary l11hPn·11lo~i~ rnn.'· follow t~·phoirl. 
Tn a large majorit y or surh Caf'CS from the 011'-C'I tlir ilil'(':ll'P has hcl'll lubci·culo
sis. which -has hr~un with a 1ow fC'YC'l' and fPal un's !'=1.1µ-gesfi\"P of l,rphoid fc.\"C' r. 

Jn epilcp!'=y and in chronic chorea the fils and morr111Pnls usually cease 
during an al.lack, and in Lyphoirl fc~·er in a diabetic subject. llic sugar may 
be absent during the height of the disea~c. 

Varieties of Typhoid.-rl'_rphoid J'cvrr pr!'!"Cllls :111 l'\lrrmrl,v complex 
symptomatology. J\lary fo rms have been rlesC"rili(•1 I. fiomr of which pre:::ent ex
aggeration of com mon symptoms, olhC'rs mn<liJkation in tlH' (·our~(', others ag-ain 
greater intrn5'ily of adion of the poison on rc rtnin organs. A~ we have seen , 
whe n the n crrnus system is specially im·ohcd, it lrns hr('ll c«1lled the cerebro
spinal form; when the kidneys are early and seHrly affrdrd. ncphro-typhoid: 
when the disease begins with pulmonary sympiom~. pnrumo-typhoi(l; with 
pleuri s.v, plruro-lyphoid; when the disease is characteri zed throughout by pro
fu se i:nvcats, lhc suclornl form of the disra$e. H is rnough to remember that 
typhoid has no fixrcl and constant course, that it may scl in occasionally with 
symptoms localized in certain organs, and that many of its symptoms are 
extremely va riablc-in one epidemic uni form and tr\.t-book-1ike. in another 
slight or not met with. This diversified sym ptomatology has led to many 
clinical errors. and in the absence of the salutary lessons of morbid anatomy 
it is not surprising that practitioners have so often been led astray. We may 
recognize the following varirlic>$: 
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(a) The mild and aborlire forms. Much attention has been paid of late 
to the milder variC'tie5' of typhoid fe,·er-the typhus leviss.imus of Griesinger. 
Woodruff, of the United States Army, has calleu opecial attention to the great 
dang<·r of negletling thei'le mild forms, which arc often spoken of as mountain 
fc\·er and malarial fever. "acclimation,'' "ground," and '"miasmatic'' fernrs. 
During the prc\alcnce of an epidemic there may be eases o[ fc\'Cr so mild that 
lhe patient docs not go to bed. The onset may be sudden, particularly in 
c-hildren. 'rhe genera l symptoms arc :-light, the pulse rate not high, the fever 
rarely above 102°. Hose spots ars usually present, with splenic enlargement. 
Diarrh(('a i rare. 'l'he \\'idal react.ion is prcsenl in a majority or the patients. 
'rhe re may be a marked tendency to relapse. \\'hile infrC'quent, characteristic 
complications and F:Np1cla:- may giYe the first positi\'C clue to the nature of 
the trouble. ,). B. Briggs has studied H o[ these mild oases from my clinic, 
in "hich the fe\'er Jasfrd l-1 days or less. Hose spots were present in 24, and 
the \\'ic.l;Jl rcaclion in '?G. rrherc were three relapse:;. I t can not be too forci
bly impre:-;sctl upon lhe profe$Sion that it is ju!=l.t by these mild cases, lo which 
so liille attcnlion is paid, that the disease nrny bC' krpt up in a community. 

(b) The grave form jg uwally characlrrizecl by high fncr and pronounced 
ncrrnus symptoms. ln this category come the very se,·ere case~, setting in 
with pneumonia and nephritis. and with the very intense gastro-intesti nal 
or cerebro-spinal symptoms. 

(c) 'J'he latent or ambulatory form of typhoid fcl'er, which is particularly 
common in ho::;pital practice. rrhe symptoms arc t1$u11lly slight. and the pa
tient scarcely feels ill enough to go to bed. H r has languor, perhaps slight 
Jiarrhrua, Lut kC'<'pn nbout und may c,·en at.trml to hi~ \\'Ork throughout the 
c>ntire attack. Jn other imtnnccs delirium srts in. The worst crises of this 
form arc seen in sailor~. who keep up and about, though reeli ng ill and 
fl·YC'l' ish. \Yhen brought to Uw ho~pilal they often ha,·c s.rmptome- of a most 
seYcre type of the di::;ca~e. Hmmonlrngc or perforation niay be the first 
marked symptom of this amlmlator_y type. Sir W .. Jrnn{'r called atten
tion to the clangers o[ this form, and particularly to lhe gram prognosis in 
the case of persons who ha\"C tra,,eJled far with the disease io progress. 

(d) lhemorrhngir Typhoid FeYrr.-This is CX<'C'!l'S iYely rare. Among 
Ouskow'R fi,51:3 ca~rs lhC'l'c were l fatal cm;e~ with general hrcmorrhagic fea
tures. Only finer inslanc·c~ were present in our f;eries. Jfa?morrhagcs may 
be marked from the outset, but more commonly thl'.Y come on during the 
course of the disea~e . rrhe condition is not nc<'sl'-arily fatal. ScYera l of 
those reporlrd by Xieholls from the Royal Yicloria H ospital, Montreal, re
CO\'ered. (See Jlmnlrnrgrr, Studies TII.) 

(e) .\n afl•brilc typhoid r er is J"C'C'ognizc<l by authors. Liebermeister 
sa)"s that thP cnses wcrC' not uncommon at Basel. The patiC'nts presented la ~si 
tude, clcprc•:-;sion, headache. furred tongue, loss or appetite, slow pulse, and 
eYen the j':pots nntl enlarged spleen. I h;nc sren lhc temperature normal on 
the sixteenth while the ~pols did not c-ome-m1l unlil later. 

Tn•JIO ID 1N C111LDHEK .-Oriflith collected a sel'ies of 325 cases in 
children umll'I" two nncl a half years; 111 of these were in the first year. Out 
of a total of ~!78 cases in which the result was n.'eordrc1. 1 l2 died. The cases 
are not u•1y m1t"o1111uon. rrhc higli mortality in Ul'iffith's paper was probablv 
due to the fnd llrnt only the more scriom: c·ast•s al'e rt>porled. '!'he abdominal 
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symptoms are usuall y mi ld ; fatal h::cmorrhage and prrforalion arc rare 
Among sequel~, aphasia, noma, a nd bone lesions arr slalL•cl lo be mo rr com
mon in child ren than in aduHE. 'l1wo of our casts wl'rc undl'r one )'L'ilr of n.!!1'. 

TYPHOID FEVER 1N Tll E AGED.-After the shtit•lh year lhc di~casc rn118 
a less favorable course, and the mortality is Yery high . - 'rhc fever is not so 
high, bui complications arc more common, particularly pneumonia and hcart
failure. 

TYPHOID FJ~VER IN PREGNANCY.-Pregnancy afford~ no imm11nily against 
typhoid. Jn 1,500 of our cases lo September 10, 1901, 438 or which were 
females, there were G cases. Goltdammcr notrd 2G prrgnnncirs in fiOO cases 
of typhoid fever in the fema le. It is more commonly SC'C' ll in the first half of 
prC'gnancy. rrhe pregnancy is intcnu ptcd in about u.; 1wr cent. of the crises, 
usua lly in the second week of the disca~e. l n I lie ob~f Plric1ll <lcparlmcnl of 
the J ohns Hopkins H ospital (J. W. Will iams) there hal'r hccn (to .Janu a ry, 
1905) three cases of puerperal infection ll'ilh bai'ill11s lyphO'IIS. One case 
showed a JocaJized Jesion o( lhe chorion, from which C'UlturCS WL're obtai ned 
(Little). 

'rYPHOlD FEnR IN TfTE FETUS.-From the recent studie8 of Fonhrc, 
J. L . Morse, and F. W. Lynch, we may conclude that lhc typhoid baci llus 1;1ay 
pass through the placenta to the chi ld, causing a typhoid ~cplica•mia. without 
inlcsliual lesions. Lynch has recently collcclc<l 1G such cases. In rcction of 
the fetus does not necessarily fo llow, but when infected the child dies, cilhN 
in utero or shorlly after birth . rrhe Widal reaction has been obtained with 
fetal blood. Its presence docs not indicate lhat the child has surl' ivcd infec
tion in utero, as the agglutinating subsbrnces may filter through the placenta. 
They m ay also be lr:.rnsmittcd lo the nursling through the milk, ancl cau:;r a 
trans ien t reaction. rrhc reaction coul d not be obtained with feta l blood from 
which typhoid bacilli were cultirntccl (Lynch). 

RELAPSr.: .-Relapscs vary in frequency in different epidcm irs, and, it would 
appear, in different places. rr11C percentages of different auth ors range from 
3 per cent. to 15 or 18 per cent. (Tmmermann ) . ]n 1.500 cases there \ren 
172 relapses, ll.4 per cent. Among 28,057 collected cases 8.8 per cc11l. liad 
a relapse (McCrac). 

We m ay recognize the ordinary. the intcrcurrcnt, and the spurious rtlap:-( ' 
The ordinary relapse sets in a fter complete defenescencc. The a H ' l:t 

duration of the interva l in l r\'ine's cases was a little O\'er five clnr::::. . 
In one or my cases there was complete apyrexia for twc nty-tl;ree days, f( ,1-

lowcd by a rclap~c or forty -one days' duration; then apyrcxia for forty-t ,\ l) 

days, followed by a second relapse or two weeks' durnlion. As a rule, l\rn o[ 
the three important symptoms-step-like tempt'raturc at onset, ro:::;cola, :in 
enla rged spleen-shou ld be present lo juRtify the diagnoRis of a relapse. 'rhc 
in lestinn1 symptoms arc Yaria\Jlr. The onRet may be abruptly with a chill, or 
th e temperature may harn a typical ascent, as shown in Chart J. 1-..,hc number 
of rclapseR ranges from l lo fi. I n a cnsc at the Pcnnt-1yhania H ospital in l!lOJ 
the di scnsc hi~tcd eleven months and four days, duri ng which there were s ix 
relapF-es. The relapse is usually less scveTc, of ~horlcr duration and the 
morlali ly is low. 

The inlercurrenl relapse is common , often most Sl'Yl' rc, and is responsible 
for a great many of the most protracted cases. T he t empera ture dropti and 
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the patient improrcs; but arter remaining brtwl'C'Il 100° and 102° for a few 
<.lay:.;, the fcH•r again ri;.:cs an1l lhe patient enters upon another attack. which 
may he more protraded. ancl of much gn·atC'r inknsity th~rn the original one. 

811urious relapses nrc \'Cry common. 'They haYe already b<.•en mentioned 
as post-typhoid elC'rations of temperature. They are recrudescences of the 
fc,·cr due to a number of causes. It is not alwars easy to determine whether 
a relapse is present. particularly in casci;; in whi~h the~ fcrcr persists for only 
fhc or scn•n clays without rose-spots and without enlargement o[ the spleen. 

l'"ncloublcclly a rcinfrction frnm within, yet of the conditions favoring the 
occurrence of rPh1p!'C we as yet know Jiu.l e. Durham has advanced nn inter
esti ng theory: Every typhoid inrcction is a complex phenomenon cau:;;ed by 
groups o( bnci lli alike in i::;pec ies but not identica l, as shown by their scru m 
react ions. 'l'lic antitox in formed in the blood during the primary attack neu
tralizes onl y one (or scYcrnl) groups, the remaining g rou ps st ill preserving 
their pathogenic power. Following an error in diet, or some indi~cretiou, 
lhe~e latter g roups mny multiply sufficien tly to cause a rei n fect ion. :Multiple 
relapses may be ~imilarly explai ned . 

Diagnosis.- Thcrc arc several points to note. In the first place. typhoid 
fc\'Cr is the most common o[ all continued fevers . Secondly, it is extraord i
narily variable in its manifl'slations. rrhirdly, there is no such hybrid malady 
as typho-malarial fc\'c r. Fourthly, er rors in diagnosis are inev itable, e\'en 
under the most fa,·orablc co nd itions. 

DATA l'OH D1AGNOS1s.-(a) General.-No si ng le symptom or feature is 
characteristic. The onset is ortcn sugg('st i\'e, particularly !he occu rrence of 
epistaxis, and (if seen from lhc start ) the aFccnding fc,·er. The steadiness o [ 
the fe,·er [or a week o r longer after r eaching the fnstigium is an important 
point. The irregu lar rcmittent character in the third week. and the intermit~ 
tent features with chill ~, arc common sou rces of error. While lhere is nothing 
characteristic in the pulse, dicrotism is so much more common ea rly in typhoid 
fever that its prcs.cncc is always suggestive. The rash is the most va luable 
~ ingl c s ign, nnd with Lhe fC'n1r usually clinches the dingnosis . The enla rged 
spleen is of less importance, s ince it occurs in all febrile conditions, but with 
the [e\'er and the raFh it completes a diagnostic triad. 'l1he ab~cnce of leucocy
tos is and the presence o[ Ehrlich's reaction are rnluable accessory signs. 

(b) Specific.-( 1) Jsol<llion of T yphoid Bacilli from lhe B/ood.-Xew 
methods ha\'C gi,·en better results in this procedure, which is e~pecially use
ful early in the disca~e, in doubtfu l cases a nd in the acute septic forms. '1,he 
h)'poderm ic puncture of a \'c in for the blood causes little or no pain. 

(2) l solalion of Tmihoid Bacilli from lhe Stools.-Cu!tures from !he 
stools have proYcd of diagnostic mine. A ~ati sfarlory mclhod is that of \'On 

Drigalski and Conradi (l::cil. f. Hygiene, Tlcl. 39), largely med in the cam
paign agai n1't typho id in Germany, wilh which those famili ar with bacteri 
ologic met hods are able lo isolate the bacilli in a majority of the cases. 

(3) Jsolalion of Typhoid Bacilli front the Urine.-Neumann , H orton
Smith. Hirharc1~on, and Gwyn haYe shown the g reat frequency of typhoid 
bacilli in the urine. ln somc ca!';es they may be obtai ned before the Widnl 
test is po!';iti\'C'. Hou t inc ru lhm.·s clo not o ffer great difficulties, and may fre
quently he of diagnostic va lue. 

(4) / solalion of Typhoid Bacilli from lhe Rose-spots.-Neufclcl. Cursch-



36 Sl'lcC'IFJC JNFEC'rrous DTilJ'A. 'ES 

mann, and Richardc:on h:ne demonstrated the presence of the bacilli in ro~e
spots in 3·? of -40 cases lxarninrcl. As the procedure cauc:es consiclcrablc d1s
comforl it can not be usrd as a routine method. 

(5) The Aggl11li11nlio11 Tcsl.-In 1891 Pfeiffer 'ho11·ed lhat cholera spi
ri1la, whrn introduced into the peritoneum of :rn immunized animal, or when 
mixed with the S<'nm1 of immunized animal~, lose their motion and break up. 
This "Pfeirfrr·s plwnomcnon"' was thoroughly studied h,r Dul'ham and the 
~peC'ifi«ily of fhe rPaclion demonstrated. A. S. Griinbaum nnd \\"idal made 
the method aY;1ilablc in cliniC'al work. 

Macroscopic or ,<...,'/ow Jllelhod.-'Phis may be clone with !iring or clea.d 
organi~ms and Jrns the adnrntage o:f use away from a laboratory. The di
luted :-crnrn and org-ani:-ms nrc mixed in a tube of !'nrnll rnlibrc (dilution 1 to 
50 or 1 lo 100). \\'ith a po>itiYe reaction there should be complete precipi
tation ll'aYing a C'lcnr fluid ;1horn in lwl'nly-four hottr8. 

Microscopic 01~ R{tpid Jl/elhod.-rrhe scrum is mixed with a young bouil
lon culture or lhc typhoid bacillus, or wilh a suspension o[ a young agar 
cullm·c1 in such n. nurnncr 11.s to dilute the serum to lhe required degree. ._\ 
hanging-drop prPJXlration of lhC' mixture is made, and if the reaction is posi
tiYe the bacilli will within a giYcn time lose their motility and collect in 
clumps. \l'ynli Johnston intro<luee<l lhe u'e of dried blood. It is comen
ient. but does not permit accurate dilutions. The use o[ glass bulbs to obtain 
the serum, and small gln.:;s pipettes to make accurate dilutions, is o[ Yalue. 
As Cabot snys. "the lC'st is a quantitatiYC', not a qualitatiYc. one." Both the 
degrcC' of dilution and tlw timC' limit arc o[ importance. A safe standard, 
and the onr in use at lhc .Johns Ilopkins Tio!-l.pilal. is a dilution of 1-50 and 
n. time limit of one hour. Cabot's collection of !),!)78 cases giYes a positire 
reaction in 97.'2 prr rC'nt. H may not appear 1111Lil late in the course or in a 

lt mny be present e\'cn twenty or thirty }"cars subsequent to the 
orfC\w. 

While on lhc whole the scrum reaction is of ver.v great value, there are 
certain difficulties and objections which must be considC're(.I. A per fccily 
charndcristic case with hrcmorrhages 1 r0se-spols, etc. 1 mny give no reaction 
throughout. ]n oihC'r cases the reaction is much delayed, bcC'oming positive 
only dl1ring con\'::desrenee, or cn~n during a relapse. ·1 i mu~l be borne in 
mind that occn8ionally the reaction is not obtained with low dilutions, while 
with higher clilutionR it j<.: characterislc. 

(G) Opltlhalmo-l?rarliun.-A ~olulion of one-third to onr-half of a milli
gram of "typho-protein·' derired from many different strains of typhoid 
bacilli is instillNl into the conjunctiva] snc. A lypirnl renction is marked by' 
deep eonge:.:;lion o[ the conjunctirn of the lower lid and the carunc1e. It 
rearhes it~ maximum in six hours. A positive reaction is obtained most often 
during the fC'lll·ilr period. frequently hefore the ag-glutinalion reaction is 
gi,·en. The 'implieity of the method and the absence of discomfort are 
valuahle reaturcs. A cutaneous method has al'o been employed . 

CO),ti\fON SotiHCER OF EnROR rn D1Aa~os1s .-An early and intense Jocal
ization of the infrclion in certain organs may give rise to. doubt at first. 

Cases coming on with severe headache, photophobia, del irium, twitching 
of the muscles and retract ion of the head al'e almost invariably regarded as 
cerebro-spinal meningitis. Under sucl1 circumst:rnces it may for a few days 
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be imro~siblc to make a salis[actory diagnosis. l ha,·c thricr performed 
aulopstes on cases of this kind in which no sui:;picion of t,yphoid fC\·cr had 
bt-cn present, the inten~c ccrcbro-spinal manife:".lations haYing dominated the 
scene. Until the appearance of abdominal 5:ymptoms, or the rash, it may be 
quite impossible to determine the nature of the case. Ccrebro-spinal menin
gitis is, howCH'r, a rare disease; typhoid fc,·cr a vcr,Y common one, and the 
onset with scYcre ncrrnus symptoms is by no means infrequent. The lumbar 
puncture is now a great help. 

I ha,·c alrcucly spoken o[ the misleading pulmonary symptoms, which 
occasionally occur al the very outset of the disease. 'l'hc brond1itis rarely 
causes error, though it. ma.v be intense and attract the chic[ attention . l\fore 
diflicult ~re the cMes setting in with chil l and foll owed rapidly by Jilteu
monia. l have brought such a case before the cla~s one week as typical 
pneumonia, and a fortnight later shown the same case as undoubtedly one 
of typhoid fernr. There is less danger of mistaking the pneumonia. which 
occurs at the height o[ the disease, and _yet lhis iR possible, as in a case 
admitted a icw years ago to my wards-a man aged scvcnt_v, insensible, with 
a dry tongue, tremor. e<:tliymoscs upon tile wrist!'i and ankles. no rose-spols, 
enlargement of the spleen. and eOn$oli<lalion of his right lower lobe. It 
was very natural, particularly since there w;1::; no histOl'j', to r<'gnnl such 
a case as senile pneumonia with profound con~litutional cli~lurhancc, but 
the autopsy showed the characteristic lc:-;io1115 o[ t.rphoi<l fl•\·cr . Early 
;1::f~.vcmcni of the pleura or the kidneys may for a time ob:5cure the diag-

Of diseases with which typhoid fever may be c<1nfoundcd, malaria, certain 
forms of pymmia, acute tuberculosis, and tuberculous peritonitis arc the most 
important. 

F rom malarial fci1cr~ typhoid is, as a readily recognized. rl'hNc is 
no such clisca:;;e typho-malarial fever-that a R<'parnle and distinct mal-
ady. Typhoid and malarial fever may c·oc.\ist in lhc same paticnl. 
Jn patients returning from Cuba and Porto Hi <·o during llic late war the two 
conditions were often found Logelht'r, but in lhc l l11ilt•1l StalcR it is exce~::-:i\'c l y 
rare. The term typho-rnnlaria] fever shoul1l be ahandonccl. 'J'hc autumnal 
type of malarial fever may present a striking simi larity in ils early clays to 
typhoid fever. Differentiation may be made only by the blood c_xamination . 
There may be no chills, the remissions may be extremely slight, there jg a 
history perhaps of malaise~ weakness, diarrh~a, and somdi1ncs ,·omiting. 
The tongue is furred and white, the checks flushell, the spl{'{'ll slightly en
larged, and the temperature continuous, or with \'Cry sli[..t'ht rt•mis!-;ion~. The 
m::;ti\'O-autumnal \•adety of the malarial para~ite may not he pre:-;ent in the 
circulating blood for se\'eral days. E,·ery year we ha<l one or two cases iu 
which the diagno:5is was fo donht for a few day~ . 

Pyremia.-'l'hc long-continued fc,'cr of obscure, dcep-scatrcl ~uppuration, 
without chills or sweats, may simulate typhoid. rrhe more chronic cases of 
ulcerative cndocarditis arc usually diagnosed typhoid The presence or 
absence o! lcucocytosis is an i111porbrnt aid . rrhe rcac:tion and the 
blood cultures now offer additional and rn\uablc help. 

A cute miliary tuberculosis is not infrequently mistaken for typhoid ferer . 
The points in diffcrential diagnosis will be discussed under that disease. 
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Tuberculous perilonilis in certain o[ i!s forms may closely simulate typhoid 
fever, and will be referred lo in another scclion . 

rrhe early abdominal pain, etc., may lead to the cliagno~is o[ appcn<licitis. 
The "disease" described by Brill (a mild form of typhus fcrcr) may be 

regarded as typhoid Ierer, but lhe charac(er o[ lhe rash, !he ab<ence o[ !he 
agglutination reaction, ncgatirn results of blood cultures an<l llic course are 
against lhis. llowe1w, the majority o[ cases are probably diagnosed as 
typhoid fever. 

P rognosis .-(a) DEATH-RATE.-Tlic modality is very Yariablc. ranging in 
prirntc practice from 5 lo 12 and in hospital practice from 7 lo 20 per cent. 
ln some large epidemics the death-rate has been very low. ] n the ilfaiclslone 
epidemic it was between 7 and S per cent. Jn recent years the mortalil.Y from 
typhoid fever has certainly diminished, and, under the fr1fluence o[ Brand, the 
reintroduction of hydrolhcrapy has reduced ihc dcaih-ralc in insLitulions in a 
remarkable manner, even as low as 5 or G per cent. 0[ ihe 1,500 case~ treated 
in my wards, !J.l per cent died. The mortality in ihc Spanish-American War 
was very low-7 per ccnt.-anc1 may be attributed lo lhc picked set of men and 
to the care and attention which the patients received. 

(b) SPECIAL FEATUHES JN Puoaxos1s.-Unfavorablc symptoms are high 
fever, toxic symploms with delirium, mctcorism, and hrnmorrhage. Per
foration renders the outlook hopeless unless operation is done early. Fat sub
jects stand typhoid fever badly. 'l'he mortality in women is greater than in 
men. The complications and clangers arc more serious in the ambulatory 
form in which the patient has kept about for a week or lcn days. Early 
inrn1vemcnt of the ncnous system is a bad indication; and the low, mutter
ing delirium with tremor means a close fight for Jifc. Prognostic signs .from 
the fever alone are deccptire. A temperature above 10·l 0 may be well borne 
for many days if the nervous system is not involved. 

(c) SUDDEN DEA'l'H.- l t is difficult in many cases t.o explain this most 
lamentable o[ accidents in the rrhere nre cases in which neither cere~ 
bral, renal, nor cardiac changes been found; there arc in~lanccs too in 
which it docs not seem likely lhat there could have been a special localization 
of the toxins in the pneumogaslric centres. :JfcPhcdran, in rcporting a case 
of the kind, in which the posl-modf'm showed 110 adequate cause of death, 
suggests lhat !he experiments o[ ~Ic\\'illiam on sudden cardiac failure prob
ably explain the occurrence of death in certain o[ the cases in which neither 
emboli~m nor uncmia is present. Under conditions of abnormal nutrition 
there is sometimes induced a st.ale of delirium, cordis, which may occur spon
taneously, or, in the case or animals, on slight irritation of the heart, with 
the l'C8Ult or extreme irregularity and finally failure of action. Sudden death 
occurs more frequently in men than in women, according lo DewCvre·s st.at.is
tics, in a proportion of lH to 26. ll may occur at the height of the fcrnr, 
and, as point.eel out by Graves, may also llappen during convalescence. There 
were four cases in my series. 

P rophylaxis.-ln cities the prevalence of typhoid fever is dircc!ly propor
tionate lo the inefficiency of lhc drainage anc1 lhc waler-supply. With their 
improvement the mortality has been reduced one-ha If or even more. Fulton 
has shown lhat in lhc United States. at leas!, the disease exists to a propor
tionately greater extent in tbe country lban it does iu the city, and that the 
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propagation of lhi~ disl'asc is in general from U1(' country to t.hr town. In 
tlw waf('J'-~Upply of tlil· lallcr the t:lw1u.:l·s for 1lilulio11 of tlic conlaminating 
fluids nrc so mutlt ~rC'alt•r thnn in the country, wlH.'rc the priYy \ault is oft.en 
in such closl' pro\imily to the well. 

But it is not only through waler that the disease is transmitted. Other 
rnctholh:l play an import.ant though not so frequent rUlc. '!'he l.mcilli may be 
t'arricd by milk, oy::;lcrs, uncooked Ycgctablcs, etc. Fl ies piny an import.ant 
part in lhe >prl'ad of the disease. ~lany cases un<louble<lly arise by direct 
infection. Bui through what.eyer channel the infection occurs, for new cases 
to arise the \irus must be obtained :Crom another patient. H has been dem
onstrated by J ordan, Hussell, Zcit and others lhai under ordinary circum
slanccH lhe hacrni do nol live and thrive long outside lhc body. 'J'o slamp out 
typhoid fl'H'r requires (1) lite 1·ccognilion of all ca.ses, including the typhoid 
mn•icr.s and (~) the destruction of all typhoid bac:ilii as lh<'y leai·e the patient. 
J l is as rnuth a part o[ the physician'ti duly to look arlcr llic:-:c points as 
lo take care of the patient. Mild cases of fever arc to be rcgardcU with 
sus picion. 

From the ~land point of prophylaxis, the question practically narrows down 
lo disinfcclion o[ the urine, stools, sputum (in the few c:ascs where bacilli arc 
present), and of objcdti which may accidentally Uc conlalllinatcd by the~e 
t·xcrclions. The nurse or atlcnc1aui should be taught. to regard cn•ry speci
men of urine as a pure culture of typhoid bacilli, and to exercise the greatest 
eare in preventing the scattering of drops or urine O\"CI' lhe patient, bedding 
or floor, or over the h~rnas of the attendant. 

To disinfc<:i the urine the bcsl solutions are carbolic acid, 1-20, in au 
amount equal to that. or the urine, or bidiloridc or rncrc:ury, 1-1,000, in an 
a111ount onc-fiflecnlh l11t1l of lhc Ilui<l to be slc rili~l'<l. These rnixlurcs with 
the urine sliould :;land al least two hours. Urolropin causes cli~appcarancc 
of the hacilli frorn the urine when bacilluria is present, but under no cin::u111-
i-;t:1nc·cs should ilii administration pcnnjt the disinfcclion of lhc urine to be 
ncglrclcd. 

For the slool~ . heal is the most efficient means and can be employed in 
ho~pitalii by speC'ia l hopper~ in which st.ram is used. or sol u! ions. carbolic 
acid or frc~hly prepared milk of lime ls 111 o~l u~dul. The ~tool ::hould be 
111i\e<l with :.it ll'a~l thrice its rnlumc of these so lutions and allowed lo stand 
for !-'f.'H'l'<ii hours. 

\\'ilh hydrotherapy the disinfection o[ the bath waler offers a eonmrhat 
dillicult prohlcm. E. Babuckc found chloride of lime the best substance to 
us<', an<l that crcn when the waler contain~ coa rse frcc·a l 111allcr. '!30 gm. 
(one-half pound) of chloride of lime will render the ordinary bath of ·100 
litres 8lcr ilc in onc-ltal£ hour. 

] f there he an,v cxprc:toration. the sputum should rccciYC the ~ame care as 
in tubcr<"ulosi~. It is bc~l to collect it in snwll elotlu•, which may be burned. 

All t.hc linen len\'ing the p<1licnl"s bed or person should be soaked for two 
hours in 1-W enrbolic acid solution. and then f'cnt tn the laundry, whrrc it 
should he boiled. All dishes should be boiled before leaving the patient's 
room. 

rr1ie nurse ~11ould wcnr a rubber apron when giv ing tuhs or workiniz over 
a typhoid patil•nt, and thi~ should be washed frcciuenll ,v wiih a carbolic acid 
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or bichloridc of mercury solution. The nurse slioulcl \\'l'ar mhhcr glo\"C~S w]ll'n 
giving tubs, or el•c soak her hands throughly in 1-1,000 bicliloridc solution 
a Iler she has fin ishcd. 

It is impossible here to deal with all the pos!'iblc rnocl('R of 1'prrad of the 
infection. J\ccping in mi ml that cYcrything ka\ ing the patient should he 
sterilized whcncn•r there is a chance of its Jul\'ing hecn contaminated hy the 
discharge~, a nurse or ordinary intelligence, even one of the f;_unilj', can carry 
out very e.atisfoctory prophylaxis. 

Shou ld the typhoid fe1·er palicnt be isolated? To prrrrnl di reel infection 
of othe r lllClllbC'J'S of the· family a modf'raie degree o!' il'o]a\ion s!JouJcl be car
ried out, though this need n ot be absolute as in the cxnnll1cmata. rl'lic win
dows should have Jly sc.:rccns in summer. After rcc:o\'cry 1he room should be 
disinfected. 

An impo rtant question is as to the necessity for lhc isolation of typhoid 
patients in specia l wards in hospitals. At prc~cnt this is not generally donC' 
in the Uniled Stales. When, however, h1 a hospil:d wilh as good sanitary 
arrangements as lhc Johns Hopkins possei;;scs. aml in wlii<.:h al l po~siblc pre
cautiorn; arc taken lo prC\'Cnt the infeclion ::;pr(ac\i11g [ro!ll paliC'nl to patient, 
1.81 per cent. o( all the ca~c::i have been or ho~pital origin. lhe adrisubilit)' of 
isolation or typhoid fever patients is ccrlainl.v worth con~idNing. On the 
other hand, in the general hospital, with students in the wards, the cases are 
more thoroughly studied, and in the gra\'er comp)jcaiions, as pcrforalion, it is 
of the greatest advantage to have tht3 early co-opC'ration o! the house surgeon. 

During the past few years an actirn campai~n has been started in Ger
many with the object of ultimately stamping oul this disrase by means of 
ea rly d iagnosis and the i nslitution of rigid mcu~ures fo r preventing the dis
tribution of the infocting agent from the patients so di;JgnMed. \\'ifh a corps 
of assista n ls l\och filled u p a laboratory in Trier, a lo('ality whC'l"e lhe disease 
had a fi rm hold . By bacleriological methods he was ahlc lo dr111onstraic that 
72 persons we re suffe r ing from typhoid in[ection. Ho soon as lhc nnlure of 
a case was establ ished, isolation and vigorous disinfection were practiced. 
T he result was that within three months no more typhoid hacilli were d is
coverable, the patients were cu red, no fresh casrs arose, and, so for as that 
group o[ villages was concerned. typhoid was c:drrminatcd. 

\Vl1cn epidemics arc prevalent the drinking-water and the milk used in 
families ~hou l cl be boiled. 'Prave1lers should drink light wines or mineral 
water rather than ordinary water or milk. Care i:;houl(1 hr taken to thor
oughly cook oysters which have been fattened or frc::-J1enrcl ic.. streams con
~aminalcd with sewage. 

While in camps it is easy to boil and filler the waler, with troops on 
the march it is n. very different matter, and it is irnpos~iblc to Testrain men 
from relieving their thirst the moment lhcy reach water. Various chemical 
methods have been recommended-the use of bromine, hypochlorite of lime, 
permanganate of potassium, and the tablets of sodium bisulphatc, none of 
which arc probably very satisfactoTy. 

V ACCINA1'10N.-A. E. Wrip;ht has inlrodurrd a method of vaccination 
against typhoid. '!'he mater ial used is a bouillon or ap;ar culture of bacilli 
heated to 53° to 55° C. in order to kill them . Lysol or tricref'Ol is added. 
F or the first inocu lation a quantity of the vaccine containing 500 mill ions of 
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bacteria is cmployccl. and for the Rtcond and t.hird inoculations a quantity 
conlaining- l.OUIJ millions of bncilli is employed. Three inoculations are 
given al interrnls or ten daJS. 1-'ollowing inoculalion there is a mild local 
reaction and C'Onslitutional syn1ptorns begin within four to six hours. As 
a. H'qurncc of the injection, there is an incrcai;c in both the bactericidal and 
hgglutinaiing powers of the blood. A study of rcccnl results in the British 
Army shows that typhoid feyer is nearly six limes more J)l'CYltlcni among the 
unvaccinalcd than among those vaccinated (Leishman). In the United 
8blcs .Arn1y lilt• inC'idcncc of the disease has been nearly ten limes as great 
among the unnu.:ciuatcd (Bus.sell). The results in these attending typhoid 
fever patients JH.nC been excellent. The e\'idcnce so fa!' points to a persist
ence of the proteclirc effect fo r at least iwo ye<lrS nflcr inoculntion . rrhe 
value of !his procedure has been thoroughly eslablishcd. All lhose exposed 
to infetlion. especially uurses, should be prolcclccl by it. 

Treatment.-(") OE~EH.\r, 'M.lN.\GE:O.IENT.-Thc profession was long in 
]earning that typhoid fen~r is not a disease to be trc:i.led mainly with drugs. 
Careful nun;ing and a regulated diet arc lhc essentials in a majority of the 
cases. The patient :.:hould be in a wcll-\-cntilalcd room (or in summer out 
of doon~ during the da,r), striclly confined lo bed from the ouh;et, and there 
remain until comalescencc is well cstabli;.\he<l. The hcd should be single, not 
too high, and lhe 111allress !'lwul<l not be loo hard. The \\'OH'll wire bed, with 
soft hair mallrt•ss, upon wliith arc two fold::; of blanket. C'Ombincs the two 
great qualitic~ of a sick-bed, smoothnct::is and elasticity. A rubber cloth should 
be plac:cd under the f'hcct. An intelligent nur:-e should be in charge. W.hen 
this is impossible, the altcnUing physician should write out spcc:ifle instruc
tions rcgarcling dicl and treatment of the disc:harg0s and bC'd-lincn. 

(b) DIET.-) lorc lj\Jeralil,r in did is now g('ncrally pradicl'd, as was 
achisrd ycat·s by Austin Flint and strongly 1-'UJlpodcd by Shattuck, 
Kinnie;utt and T he patient 1-'hould he nouri:-IH'd a~ well as pm:sible 
and food girrn with a va l ue of 2,500 Lo 3,000 calorics nnd containing about 
70 grams of protein if conditions permit. 'J1 he bulk of lhc food should be 
liquid and rnilk or its rnodificafions form the largest part. 1\lilk in any 
form, cream, ice crenrn, cocoa, lea or coffee with <·ream, strained soups, eggs, 
either the white or the whole egg, raw or sol"l boiled, gruels and jellies may 
be given . The milk may be boiled or dilull•d, or some 111odif1cation giYcn
peploni:-ccl milk. fcrnicnlcd milk, malled milk. buttermilk or whey. Soft 
food is oftpn permissible, such as milk toast, custard, junkd, crackers and 
milk, lm•ad and buttn, and nrn:-hcd potatoe:;;. J t il' important to giYe carbo
hydrnll' fn•(•I_\' to ~pare lhl' body protcin1', and this is nicll'd hy lhc addition of 
milk ~ugar to lhe diet; a teaspoonful can be gi,-en wilh cad1 feeding of milk. 
8ugar rnn al1'o be gi\·cn freely in lemonade. The food should be chos~n 
for cac:h patient and a routine diet not <illowec.l. Jn ca::e of digestiYe d1s
turbanc·c-11ndigestcd food in the stools, <liarrhcro, metooriBm-lhe diet 
should be 111adc ,·ery si111plc, bullcrmilk, whry. peptonh•rd milk or albumin 
wnlcr usually being suitable. 'l1hc beef cxtrnrls, mrat juircs, ancl artificially 
preparr<l foods arc unnccr!':.:ary, and in prin1lc pn1dice among people in 
modrralc circumslances add greatly to the expense of the illness. \\'atcr 
should be g-i1en freely at fixed inlcrrnls. A good plan is to have a jug of 
water be;ide !he patient and lubing with a glass mouth-piece, so that he can 
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drink as much ns he wishes. H is desirable to ha\C the palicnl lake at least 
four lilrC'S of waler daily and larger amouub arc an <Hh;1 11lagC'. The wa~cr 
causes polyuria, and is a sort of internal hydrolherap.)" by whid1 the toxrns 
may be \\ashccl oul. Barley waler, lcmona<lc, !!OLia \\alcr, or ic:c<l-Lca may be 
used. 

Special care must be gi\'en to the mouth. which should be c:h•ancd artcr 
each .feeding. A mouth wash should be used freely (sueh as c:arbolic acid 
3 i , -1 c. c., glyc:crinc j i, 30 c. c., and boric acid, ~alurated ::5olulio n, lo j x, 
300 c. c. 

Ak:ohol is unnecessary in a g reat majority of the cases. Of late years 
I ha,·c used it muc:h less freely; but when the heart is feeble and the toxic 
syrnpto1ns arc sc,·c rc, cigl1L lo twelve ounces of whisky may be given in the 
twenty-four hours. 

(c) JiYDBOT111rnAPY .- Thc use of water, inside ancl outf.liclc, was no new 
treatment in fc"crs al the end of the cighlecnt.h centu ry, when James Currie 
(a fri end of Burns and the editor of his poems) wrolc hi::; JHcdic:al Hepo rts 
on the Effects of \\'ater, Cold and \\'arm, as a Hcrnedy in Fever:- and other 
Diseases. In this country it was use<l with great ell'ec:l and recommended 
slrongly by Nathan Smith, of Yale. Since lSGl the rnluc of bathing in 
fevers has been specially emphasized by the late Dr. Brand, of Stettin. 

ll j'drotherapy may be carried out in several different was:;. of which, 
in typhoid fever, the most satisfactory arc sponging, the wet pack, and the 
full bath . 

(1) Cold Sponging.-The water may be tepid, cold, or ice-cold, according 
to the height of the fever. A thorough sponge-bath should take from fifteen 
to twenty minutes. rl1lic ice-cold sponging is not quite as formidable as the 
:full buth, for which, when there is an insuperable objection in prirntc prac
tice, it is an excellent allcrnative. But frcqucnlly il is difficult lo get the 
friends to nppreciatc the a<ha ntages of the sponging. When sue:h is the case, 
and in children and dl.'lic:itc persons, it can be made a lilLlc lc::;s formidable 
by spo nging limb by limb and then the back :incl abdomen. 

(2) ' l'hc cold pack is nol SO generally u seful in typhoid fC\"Cr, but in ens.cs 
with vt'r,Y pronounced ncrrnus symploms, if lhc lub is not :wailable, the 
patient may be wrapped in a sheet wrung out of waler al G0° or 65°, and 
then cold water spr inkled o\·cr him with an ordinary watering-pot. 

(3) The Hnth.-'l' lic lub should be long enough rn thal the patient can 
be completely covered cxcc:pt his head. Our rule for some ycar1' has been to 
give a bath e\'Cry third hour when the temperature was abo\·c 102.3°. rfhc 
patient remains in ihc tub for fifteen or twenty minulc~. i~ taken out. wrapped 
in a dry shcrl, and cove red wilh a blanket. \\'hilc in the lub the limbs and 
trunk arc rubbed thoroughly, either with llie hand or with a suitable rubber. 
ll is well lo give the firsl one or two baths at a temperature or 80° lo 85°'. 
There is no routine teniperature and that between 70° and 85° which suits 
best is chosen. I t is important to sec that the cann1s supports arc properly 
arranged, and lhat the rubber pillow is com(orlablc for the palicnl's hca<l. 
The first bath should nol be given at night, and il should be superintended by 
lhc physician. 'l'hc amount of complaint made by lhc patient is largely 
dependent upon the ski ll and care with which lhc baths arc given. Food is 
u sually given, somclimcs a stimulant, a(ler the bath. The blueness and shiv-
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cring-, whid1 ortcn fol low the hath. arc not ~criou8 fralure:-: . The recta l tem
perature is takrn im mediatt-ls artcr the bath. and ngain three-quarter~ of an 
hour later. ('onlra-imlic:ntions arc peritonitis, ha.-morrhagc, phlebitis, sc,·erc 
ab<lorninul pain. and great prostration . 

The g-ootl C'fJ'Pc·ts or the baths an·: (i) The influcnC'c on the ncrrnus sys
t em; d("Jirium l e~scns. tremor diminishes and lo:\ic features arc lc~s marked. 
(ii) Jncrr:1S<'cl excretion of toxins by the ki<lnry. (iii) The tonic effect 
on the circulat ion; the heart rate falls , the pubc becomes smaller and 
harder. and the blood pressu re rises. Yaso-molor paresis is lcs~c:ncd. (i·:~ 
'Vith hydrotherapy the initial bronchitis is bc11cfitted, and there iR less 
chance o[ pnssiYe cong('~tion of the bDS('S of the lungs. (v) The liability to 
bed-so res is diminished and the freq uent clea nsing or the ski n is beneficial. 
The addition or h;_df a pound of alum to the water is <ln advantage. 
Shou ld boils occur, one bath-tub should be used for that palient alone. (vi) 
Red uction or the (.(' 111peralu rc may occur hul i~ not an important effect. (vii) 
The mortality is reduced. Jn general hospitals from ~ix to eight patients in 
every hundred are 8aYcd by this plan of treatment. At the Ill'isbanc Hospi tal, 
where J.' . K II arc usNl it so thoroughly, the mortality was reduced from H.8 
per cent. to 7.5. There is a remarkable uniformity in lhc ckath-rulc of 
institutiom using the method-usually from G to 8 per cent. At the Royal 
Victoria ] lospital. )fontreal, the rate fo r six years wa~ 5.1 per cent. At the 
Johns Hopkins H ospital the mortality among 1,500 ca:::es was 137, or 9.1 
per cent. 

(d) )fEDI CIN.\L TRt::ATMEKT.-Thcrc i:.: n o specific drug treatment, but 
it is usua lly advi~;1hlc to giYe urolropin after the l'C('oml week. twcnly to thirty 
grains (1.:) lo ~ gm.) daily. ]n priralc practice it may he :.;afl'l', for the youug 
practitioner C'!:;J1('Cicllly. to order an acid or a mild fl'YC'r mixture. The ques
tion of medicinal anti pyret ics is important: lhcy arc used far too often and 
too rashly in typhoid fever. An occmdonal dose of :111lircbrin on anlipyrin 
may clo no harm , but lhe daily use o[ these drugs i8 most injurious. Quinine 
in moderate doses is sti ll much employccl, hul itR Yaluc is doubtrul. In lhe 
va rious antiseptic clrugs which have been ad\ised I hn\'C no failh. :J\fost of 
them do no harm, except that in pri\'ate pr;_tc:lice their u:::c has too oflen 
diverted the practitioner from more rational and safer courses. 

(e) 8rnnt: 'l'11EH.\llY.-Xumerous attempts ha,·c heen made to obta in 
specific sera. which ham been of two varictie::. hacicriC'i<lal and anlitoxic. 
Although ~trong cla ims haYe b('en made as to the ~oocl results obtai ned by 
the use of various scrnms, these ha,·e nol been generally nccrptecl and thus 
far no !::en11n of dcfiniicl.v prond ,·ahic has bem obtaine1l. The use of 
vaccines as a therapeutic mca:.:urc has nol be<'n proved to be of value. 

(l) '1'1u:.\T:ME:'\T OF Hl'ECJ\I, SY'.\ll'TOl\ts.-For Sl'\·t•re lo.rrl'mia water 
should be given rredv by mouth if possible. ollwrwisc by the bowd or by in
fusion. Jlydroihcrnpy slrnul d be used acliYel.1', best h_y l11b baths. Whisky 
is genera lly indicated. four to ten ounces bein~ giYen in the twenty-four 
hours. .F'or hcaclnehc nnd delirium an ice-bng or cold co111pre~ses should be 
kept lo the head. H the patient is ''ery clcliriou~ and restless a dose or mor
phia h,vpoclermica ll .Y i:.; the IJeFt trcatmcnl. Lum ba r punelure is alF-o useful, 
th e fluid being allowed to nm a:;; long as it flow~ under pressure. Every 
delirious patient should be constantly watched. ll is important (o secu re sleep 



in the case of thr~c patients, for which morphia h; mo~t reliable. H_yclro
thcrapy: internal and cxtrmal, is our greatest aid in the treatment of the 
ncnous conditions. Thr abdominal pain and tympaniles arc brst treated with 
fomentations or turpentine stupes. ']'he latlcr, jf wcl1 appl ied, give great 
relief. Sir William Jenner used to lay great slrrss on the advantagei:. of a 
well-applied turpentine slupc. Ile directed it lo be applied as follows: A 
flannel roller was placed beneath the patient, and lhcu a double layer of thin 

~l~;~~~·t;~~\~;s0 ~~);fie~ 1'{oh~l~ew~~~;~,~~~h aan~r~~~·~e~ ~~;'~h01~~1i:cc:~~=e~(w:~~ 
roller. \\'hen the stomach is greatly distended the passage of a stomach tube 
gi\·es rrlicL \\·hen the gas is in the large bowel, a tube may be passed or a 
turpentine enema given. For tympi.1nites, with a <lry tongue, turpentine may 
be given, TTL xv (1 c. c.) every three hours, or the oil oi cinnamon, Tit iii-v, 
every lwo hour·s (Caigcr). If whey and albumen-water arc substituted for 
milk, the distenf.:ion lessens. Charcoal. bismuth. f3-naphthol, and eserine, 
~'<r gr. hypodcrmically, may be lried. Opium should noi be given. 

For the diarrha-a, if se\'Cre-that is, if there arc more than three or :four 
stools daily-a starch and opium enema may be gircn; or, by the mouth, a 
combination of bismuth, in large doses, with DoYer·s powder; or the acid 
diarrhCC'a mixture, ac('tate of lead (gr. ii ), dilulc acetic acid ( 111. xv-xx), 
and acetate of morphia (gr.~-}). The amount of food should be reduced, 
and whey and albumen-water in small amounts be t'Ubstitukd Ior the milk. 
~\n icc-b.ag or eoltl compresses rclieYC the soreness which sometimes accom
panies the diarrh(('a. 

Constipation is present in many cases, and though J have never seen it 
do harm, yet it is well e,·cry second day lo give: an ordinary enema. The 
addition or turpentine 15 c. c.) is advisable if there is mctcorism. 

lfa'11wrrftagf'.-.\s rest is es~cntial, tlic.' grl'alPsl earc should be 
fakcn in the use of lhc bed-pan . It perhaps bcttrr to a llo1v the patient lo 
pa~s the motions into a large pad. may br givrn, and a light i cc~bag 
plaecd on the i.1hclomen. The amount of food Bliould he l'<'~trirtcd for eight 
or ten hours. I f thC'l'e is a tendency lo collapse, slimulants F>hould be gi\'en, 
ancl, if neC'c~sary. liypoclcrmic injections of camphor. lnjcc.:tion of salt solu
tion benenth Uw skin or rlirectly inlo a \'Cin may r0vive a failing heart, but 
should only he clone in case of emergency and not. as a routine measure. Tur
pentine is warm I)• recommended by certain ::tut hors. Hhould opium be gi,en? 
One-fifth of the tascs of perforation O('{'llr with h<L'111orrhaRC', <Ind the opium 
may obscure the fealure~ upon which alone the cliagnosi::; of perforation may 
be made. Opium nli"O increases any tendl'!l('_Y to tympanill'S. or late we 
ha\'e abandonrd the use of opium and ha\'e given the calcium ch loride or 
lactate in clnsrs of gr. xv (1 gm.) C\'ery fom 11our~. 

Perforation anrl PffiloniUs.-Early diagnosis and early operation mean 
the ~aring of onr-lhird of the cases of this heretofore uniformly fatal com
plication. rrhP aim i-;houJd be to operate for the perforation, ancl not to wait 
until a general peritonitis diminishes by one-half the chances of recovery. 
An incessant, intelligent watchfulness on the part of the medical attendant 
and the early co-operation of the surgeon arc essentials. E\'ery case or more 
than ordinary sever ity shou ld be watched with special reference lo this com
plication. Thorough preparation by early observation, careful notes, and 
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kno1dcdl(C o[ the conditions will help to prcrcnt nccdlcS< exploration. No 
case is too <ll·spcrate; we ham had one recO\·ery nftrr three operations. 
Twt•nty caRcs of perforation in my series were opcrnled upon with seven 
reton•riC'!'-: in an l'i:,d1th C-a:'c the patient died of lhl' t(lx:rmia on the eighth 
day aft.er till' laparotomy. In doubtful cases it is be:0;l to operate, as experi
cm:e ~ltows that patil· nt~ l'land an <'Xploration wry well. 

C'holaysfifi.~.-.\ majority of the cases reron•r. but if the Rymptoms are 
\"Cry ~C'n·n• and progn·~;:.iYC', opcration should br achit'ed. For chronic 
d10IC'cystilis urolropin ~honld be gin•n in larg-c <lost·s and the yaccine treat-
11wnt cmplo.\'Pd. 

\\'ilh Bigns of failurc of the circulalion, hydrothcrnp,v ~houlcl be carried 
on adircly <lllcl ~ I ryc:hninc giren hypodt>rmically (gr. rlo to '210 , 0.001 to 
0.00:l gm.) C'H't'Y lhrc(' hour:-1. Saline infusions (iJOO c. c.) arc useful espe-
1:ially i f tl1t' patil1 nl is 11oL taking mud1 water by mouth. Alcohol is generally 
of rnlue. ll igilalis rnny be gi,·cn as the tincture (rnxv, l c. c.) or digilal ine 
(gr. :.J'u, o.oo·! gm.) intramuscularly. F'or collap1'(', camphor (gr. ii. 0.13 
gm .) or ellH' r hJ·poderrnically shou ld be given. The bath treatment is the 
hesL prermlirf' of C'in·n lalory failure. For phlrbilis lhc limb shou!U be kept 
abso lutely nt rc•st ancl \\Tapped in raw cotton. The n.pplicalion of a sedative 
lotion nrny relir,-c pain. 

Racilluria.-\\"hen bacilli arc present, as demonslratecl b.v cultures or 
~hown by the microscope, urolropin may be gin•n in kn-grain doses and kept 
up. if nece;.::::ar~'. for seH•ral weeks. ~\ patient should not be <li$:charged with 
ba('ill i in l1is urine. 

Fo r orc/1ilis. mnslilis. 71arolilis, rte .. an ice-hag should be npplie<l. Incision 
and dn1inagl' arf' ad\'is:1hlt• on lhc first signs of suppurnfion . 

In prolrnd<•d sprci<tl care should be taken to guard against 
bed-sores. . \ b~olutc and c·arcfu l drying of Lhe parts afte r an 
cracualion should be P ressure should be arnided by t-he use of 
rubhcr rings. T he should be ltmwd from side lo side and propped 
with pillows. and jhc c·nn t hen be spo nged with ak1ohol. 

Bu11c Lrsions.- T he US(' of a typhoid rnccine is \\'('\l wo rthy or tria l. ~ry
phoicl periostil is tloc·f; not al\\'ays go on to suppuration, though. as a ru le, it 
l'('Cjllires opC'rntion. 'J1his should bl~ done Yery thoroughly and the diseased 
pads cornpk·tl'ly re1110\·ecL as otherwise recu1Tcncc is inc,itahlc. For l!JJJhoid 
spine fi:-.:alion hy a plastC'r or some form or apparatus is achisable. 
Trauma shoultl be guanle(l ] n the mildt•r ea:-:c·s adiYc counter-irri-
tation is uscful. 1 f pain is seYere, large closes or se<laliYcs nrc nrccssa ry. 

(g) T1 1 i-; )[\X \GFME:\'T OF COKL\LESCEXCE.-Comnl<'SC'ents from typhoid 
fe\'C~ I' freqtWllfl_r ('llllSe greater anxiety than pali<'nts in the attack. rrhe <!llC'S
tion of foo<l haR to hl' met al once, as the patient ::u·qui!'l1$ a r:nenom; appetite 
and clamor~ for a. fullC'r diet. Mr custom has been not to allow solid food 
until the frmpcrafure has been no1:mal for ten day$. 1'his is, 1 think, a safe 
rule, leaning perhaps to the side of extreme caution; hut. after all. with the 
many soft foods, the patient enn take a. fairly Yaried did. Many 1cac1ing 
prnetit ioners allow ;.:olid fo11d to a patient ~o ~oon ns he c1C'sirC'S it. I had a 
lesson in this mattrr wliic:h J ham neYcr forgo!Lrn. A young lad in t.he 
l\fonlrenl fie1wrat Jlospil:tl, in whose c;1c:;r I w:tH 11111c·h inll'rC'stcd, passed 
through a to!C!rably ~1ia1p attack of typh11id fever. ' l'wo WC't'i.;s nJ'tC'r the e\'CII-
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ing tempC'ralurr hn1l hrrn nornrnl. autl only a day or two before hi s intended 
di P.cha rge he nte t::.1'\Tnll mutt.on c:hop:;. an1l wilhin lwl'nly-four hours was in 
a slate or <"ollapse from perforation. A e-nw ll transn:irsc rent was found at 
the bottom of an uker whic:h was in process of hraling. H is nol easy to 
say why ~oli<l food, particularly meals. should disaf{ree, but in so many in
stances an in<lir:;erction in dirt is fol lowed by slight fernr, the so-called fcbris 
carnis~ that it is in the brst interests of the patient lo restrict the diet for some 
time after tlw fc,·cr has fallen. \\'hci.hcr :in error in clic1t ma.'· cansc rclnpse 
is doubtful. The pafil'llf nrny be allmrc·d to sit up for n short lime about the 
end of lhr firi:;t week of conrn lcs(•f'ncl>. all{l U1c period may be prolonged with 
a gradual relurn of st rength. He should morn about slowly, and when the 
weather is favornhlc should be in the open air as much ns possible. H e shou ld 
be gnardctl al this prriod all unncee~sa ry excitement. Emotional 
dist11rb;111 rf' not infrrqucntly the cause of rcrrudesrcnce of the fever. Con-
stipation is not 1111c·on1111on in comnlrscrncc and is best trratrd by cncrnata. 
A protrnd(1(l diarrhfl•n. \\·hic:h is usually due lo ulceration in the colon, may 
retarcl reC'on•ry. Tn s11C· h cases the did shou ld br restricted to milk and the 
palirnt eonf1n~cl to hrcl; la rge do~rs or hi~rnulh and ar-; iringcnt injections wi ll 
pron:• rn"rful. '1,hc rccn111csrrnrc of the frvc r docs not require special meas
ures. Th e treatment of tl10 relapse is o"ontially that o[ lhc original attack. 

Po:-;t-typhoicl insanity rrqnircs thC' judicious rare o( an expert. The cases 
usnnlly rr<'OYC r. rrhe swollen leg after plilcbitis is a source o( great worry. 
A hanclngr or n wrll-fill ing cla!<tie slorking shou 1d be worn during the day. 
The outlook <l <'prncls on lhr completenef:s wilh which the collateral circulation 
is ci;;lnhlishC'd. In n good many cases thcrr is prrmanC'nt disability. 

The posl-lyphoid 11t'uril is, a cnuf:e of much alarm and di stress, usually 
gets well, lliougli it may lnkr month.:, or crrn a couple of yrars, before the 
paral ysis <liRnp1wnrs. After the sub~idcncc o( the acute sym ptoms s31stcmatic 
rn:u1sngr o( lhc paralyzed nncl atrophic mu Pclcs is th e most satis facto ry t reat~ 
ment. 

'P!JIJlioid C'arrit'r.'i.-rl'rcat111cnt of: thrPe is difnc11\i. Urotropin should he 
giYrn prrRistcnlly and in la1·gc doses. Drninngc of the gall bladder has been 
St1C'rC'f:~f11\ in 80 111 (' (·nsr~. rrhe Cmploy111cnt or an autogcnOllS vaccine offers 
the best f'hnnrP of suc·cc•Rs. ])osrs inrreasing from 25 to 1,000 or 1,500 mil
lion \..i::1c·il\i nre giH•n at inlcrn1Js or 10 days. 

LaRtly, no pntirnt should be discharged from observation until we are 
certain that he f'an not infcel other~ . 

II. COLON BACILLUS INFECTIONS 

rrhe colon harilluR. or more properly Rpeaki ng the group of colon bacilli, 
in th rir hiologic:nl nnd pnfhologiral peculiarities arc tlo~cly related to the 
organisms of the typhoid g-roup. ::\o rnrnl inlrnhiiants or th r intestines, where 
in nil prohnhilily tlu'y :.:rrn• n u~rfnl fundinn, tlw LJ,,rillus coli comm.rrnis 
mny hr tnkf'n nR fill' fypi<"nl m<1rnh('I' of the group. The a'rogenic, th e food
poi soning. llH1 pnrn!yplinid :ind t11r cl .n:rntNi C' groupR rnust be excluded. 
Thrre ;11'<' dilli<'tilti1·:-:. in d1-l<o1111ini11g 1111·.<,l<'nl of ihc lcs ion8 ca used by 
this wJii(']1 \<lrH'S ('Xintorc1inilr ily Ill Yini\c11l('e. rpO il has been 
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attributed a host of maladirs from app('ndicitis to ol<l age, but more con
sc1 \aliH• pafhologi~ts limit very much its pathogcnir ~tape. _ll is not easy 
to St'paratL• lhP rffedi;:. of thr 11. coli from those of othN organisms with which 
it is so often as:-:oeiatcd. The needful bacttriological distinction must be con
sidtrefl in c·mmrdion with agglutination and op:-onic tests. 

Ht'cngnizc•<l inft•dions may be classed as follows: 
A. General Hremic I nfections.-'l'hcrc are scYcral groups o( caRcs: 
(a) Terminal /11frdio11s.-.\ftcr death the colon bacillus swarms in the 

body, inrncling the blood and contaminating all pads. In protraded illnes~cs. 
in ncutc inlC'!"iinal and peritoneal affections it. may he prrscnl in llH' blood 
i::ornr time brrorc drnth nnd may be responsible for the trrn1ina l fever. 

(b) Casrs running n course resembling typhoid rcw1r. rro this group 
much nttenlinn hns \wen paid or late and there arc now some 50 cases in llie 
litcra(urc (llrnper). 

(r) rasps or grnr ral infection with secondary nbscesses. 
B. Sub-infect ions.-Acfomi has suggrslccl that a large numbrr of chronic 

disrascs lune U1rir origin in a mild, continuous infrction with B. coli and he 
has brought forward rridrnrr to show tlint su('h afl'cdions ns nna.~mia nrnl l'ir
rho:'is of th(' lircr llHI\' \Jc clue to it. :\[ctchnikofr induced the )(~ions or early 
f'irrhosis ancl of nrtcrio-sdrrosis by administrring the products of the growti1 
of thr n. roli. Thr fJUC'stion is under <liscus~ion nnd is fnr from setlled. 

C. Local I nfections.-1 fNc we arc on safer ground and we know or three 
lll'finilr lrsions produc(•d by the organism. 

(n) Perilonilis.- ·ln prrforation or the bowel, in slrangulakd hernia, in 
ohi::.fruction in rnrious types of ulcer, ihc 3!-ISOciated peritonitis may be dut! 
to J:. coli. 

(b) Cholecyslilis and cholangilis, either of the simple ea(arrhal type or 
;-;uppurniirc. may he CHHSNl hy it. 

(r) Jnfcrlion of /he Urinary Tract.-The bladder ond the pelrrs of the 
kidm·ys arc chiefly nffcdcd. rr hcre are three pos:-;ibll' C'hannrls of infcction
hy !he urclcr, ilir blood stream, and the l,rmphnlic·s. '!'he first routr i~ proba
bly f he common one in women and children; bul lymphatic infef'tion fl'om 
the bowel plays a \'C'ry important role in a great nrnn.r of the cnsrs. Rowel 
trouLJcos hare hrcn prrsenl, constipation or diarrhcca. 1t !ms be<'n shown ex
prri11wntally that with \'cry slight abrasion or the mucosa of the colon the 
b:ttilli nrn.r rnt<•r lhc lymphatics. ~\n interesting point is lhe l'rlatin~ Cre
quC'nry of inrnh·cmrnt of the right kidney; Franke state's that the ca:-cum 
and ascrncling colon arc connrdtd hy a train or lymphatics with the right 
kidnrY. nn analomiC'al C'Ommunication not present with the lrfl. Clinically 
lllC'rC 

0

at'(' {\JrC'(' important ~'l'Olljlf-1 or CaSC'S. (1) fn chiJdrC'll. in whom il S('C'lllS 
hr no rnrnn~ uncommon. Tn .Jeffrey"s study of GO caf'('S at thr Tiospital for 
~·iC'k f'hil1lrrn n lnr_gC' proportion occurred in fC'males (.33). Death folliiwNl 
in 9 cnses. (2) ln connection with pregnancy. The cases arc common and 
irnportnnt anrl n1ay occur at any time during pregnancy or follow delivery. 
Tho prhis of fhr rii(hl ki<lnr.v is most often attoeked. (3) The group of en•es 
in aclulls. rnt>n nrnl wornrn. in whom. without :rny ol)\'ious eausc. nll(l in the 
nrnjorit,v of rnsrs thnt ·1 harr seen, without any prr\'ious intri:::tinnl trouble, 
nr1de pyrlilis or p,reloc-.yi:ditis comes on. rrhc infection is obstinntc and ,·rry 
ditlirult' to lrt•nl. c•rrn with \'accines. An interesting and distrrFsing sequel 
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is a chronic arthritis . Jn one instance the condition wns Yery similar to that 
of a gononhrea1 synm·itis and periarthritis. The clinical picture presents 
nothing peculiar. (-l) lnte1'lines. 'To the bacillus coli almo::t all the <liseases 
of the bowels from ulcers of the duodenum to appendicitis 11'1\'e been attributed. 
Ulc::er~ or the stomn(·h and or the duodenum han: hCl'll prodU('C'a by fl'l'lling
cullures of R. coli to clogs., and :Crom the peptic ulcers or \'Cl')' young infants 
Ilelmholz has isolated the organism in pure culture. 'rhc not infrequent 
as~ociation of nppcndiC'ilis an<l peptic uker has lwen aHributccl to to.\in~ from 
the appendix and large bowel. rrherc is great dillicu1ly in determining the 
precise etiological rclatio11ship of R. coli to the various lesions or the gastro
intestinal trnct. (5) Other local infections 11"ilh which the colon bacillus 
hn s. !wen ar.:soriafed nrc acute meningitir.:. ahscer.:s or Uw hrain, rncloranliii ~. 
and suppuration in various parts. Only in a smnl l proportion of these cases 
has the association been demonstrated by culturnl and biological tests. 

III. THE PYOGENIC INFECTIONS 

(Septiccrmia, Saprcemia, Pyam1ia) 

Definition.-A group of non-specific diseases, imluced by a number of 
micro-organisms, o[ which the pyogenic cocci are the most important, char
acterized by fever, chills, 1cucocytosis, often a profound intoxication and 
sometimes by foci of suppuration . 

A hard-and-fast li1w l'an not be drawn between nn infection and an intoxi
cation, but agenfs of infection alone are capable of reproduction, whereas those 
of infoxic·alion n1·c c·hC'mical poisons, some of whi<:h arc produced by the 
agenry of bacteria. or by \'egetable and animal cells. I nfectioui::. diseases which 
are communicated dircctl_y from one person to another are termed contagiouR. 
and the infeding is sometimes spoken of as a contagium. "Whether 
or not an i11feciious is contagious in Lhe ordi nary sense depends upon 
the nalurc or lhe agenl, and especially upon the manner of its 
elimination from and reception by the body. 1\lost but not all contagious 
cliReascs are infectious. Scabies js a contagious disease. but it is not infec
tious' (Welch). 

rrhere arc three chief clinical types of pyogenic infection: 

1. LOCAL INFECTIONS WITH THE DEVELOPMENT OF TOXINS 

,.I'his is the COlllJllOll mode of invm::ion Of many of the infectious disea$eS. 
Tetanus, diphtheria, crysipc1as. and pneumonia are diseases which have sites 
of Jocal infection in which fhe pathogenic organisms dC\·elop; but the constitu
tional effects are rau~ecl by the absorption of the poisonoui::. products. The 
diphtheria toxin produces all the general syrnptomR, the Lrtanus toxin every 
feature o r the <liseilRf' without Lhe presence of thri r re~pediYC' lmei\li. Cerl:ii;l 
of the symptom s following the ahsorption of the toxins arc general to all; 
others arc i:;pcrial nrn1 peculiar, acco!'rling to the organism which produces 
them. A chill. fever, gcnernl malai~c. proRirntion. rnpid pulse. rf'~tlcs!=mess. nnd 
hrndachc arc the most frequent. With hut fl'W rxcrptioni::. the febrile distmh
ancc is the most common feature . Thr mo:-:t Sl'rious effects nre upon Lhe ner .. 
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rnus systrm and upon the circulation, anll the graYity of the symptoms on the 
part of tlH'sc organs is to some extent a measure of the intensity of the inloxi~ 
cation . The or~ani~ms or <:rrlain lo<:al infr<:tions protlutr poi!.;;rn8 whid1 h1wc 
special action~; thus, the diphtheria toxin, br:-;itlcs ha\"ing the eITrcts already 
rcft'rl't.'d to. is cspcc:ially prone to attack the nernrns srslcm and to cause 
peripheral neuritis. The tetanus toxin has a ~pccific ~ct.ion on the motor 

2. SEPTICMMIA 

Formerly, and in a surgical ~cnsc, the term "srplir:rm ia" was m•ed to 
dcsigtrnlc Uw inrnsion of the blood and tissurs of the body by the organisms 
of suppuration. but in thr medi ca l sense the Lenn niay be applied to any con
dition in w!iich 1 with or without a local silc o[ infection. there is microbic 
i1nasion of the blo<Hl ancl ti~~ucs, but without metastatic foci o[ suppurat ion. 
Owing to tlic g r<'ni dt'YClopment of bacteria in the blood, and in order to 
separate it sharply from local infectious processes with toxic inrnsiou of the 
bo1ly, it is proposed lo ca11 this condition bacterremia; toxmmia denotes the 
!alter stale. 

(a) Progressive Septic::emia from Local I nfection.-Thc common strcpto
c·o(·ru::; an<~ sl:1phylococ-<:m; infection i~. a~ a rule, fil':o;t loN1I. and the toxins 
alone pn:-:s into the blood. Jn other inslanc:cs the corri appear in the blood and 
throughout the tissm·s. causing a septie:cmia. which intensifies greatly the 
:<('rt.•rily o[ till' case. Other infection~ in which th(' bac-ll•rial inrnsion, local 
at first, mny become general arc pneumonia, anthrax, gonorrhcca, and puer
penil forf'r . 

' l'he (·linic:il f0:ilurC'S o( thi s form arc wC'll sC'en in the c:iscs o( puerperal 
sept ic-rrmia or in diR!'rdion woum1s. in whic-h the cour!::c o[ the infrction may 
be tracrcl along lhc l_rn1phalic:s. '.!'he symptoms usu1.1lly set in within twenty
J'our hourA, rind rnrch· later than the third or fourth chY. ''!'here is a chill 
or cl1illi1H.'f'g, wit Ii rno~lcratc fever at first, which gradually. riscK and i~ marked 
by daily rc111i:-:i:::ions nncl C\C' Tl intermissions. '.L'he pulse is ~mall and com
prcssihlc, :incl mny rN1.ch l~O or highN. Oa:-:tro-inte~tinal di:.:turbanccs arc 
common, the tongue is red al the nrnrgi n, arnl the do rs urn is dry and dark. 
There may be carl.Y delirium or marked mental pro~tration and apathy. As 
the disease prognsscs there may be pallor of the face or a yellow ish tint. 
Capillary hremorrhag<'s arc not uncommon. 

In ~treplococ:c:m~ ca~cs \\'C :ire beginning lo rC'cognizc the fact that these 
infodions arc not ahn1ys so SNious as we thought. Death may oc:cur within 
twcnlr-four hour:-; or be dcl:ncd for seYcral clar:;, e\·en for wc•cks, and recovery 
may ~ceur. One patient sh~wcd streptococci 

0

in the blood for six weeks, but 
ullim:ddy n•(•On'rccl (('010). On po~t-rnorlcrn cxarni1rnlion there may be 
no gro~t' focal lc~ions in tl1C' Yi:::-ccra, and the scat of in[cdion may present 
only slight chung0s. The spleen is enlarged and soft. the blood may be ex· 
trcmrly clnrk ln color, and ht('morrhc1.ges arc common, p::irticularly on the 
serous surfaces. Neilher thrombi nor emboli are found . Certain clinical fea~ 
tur0s scpn rntc the $<.lrc>ptococcus from the staphylococcus in fection, chiefly 
in the ahSl'll('C o[ delirium, a rather abnormal lllCDtal acuteness, ancl in the 
prcsClH.!C o.f a greater degree of amcmia. 
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1\hmy instances of septica.-mia are combined jnfcctions; tlm~. in diphtheria 
streptococcus scptica:-111ia is a common, and the mosl scrio rn;, C\c nt. 'J'lw loc:a1 
d i~C'a~c anll the symptoms pr0<.luccd by absorption of the lm;ins clominalc llic 
C'lini('al picture; but lhc features arc ue:ua lly mu th aggrnrnlt1<l hy llw systemic 
inrnsion. A similar infoction may occur in lyphoicl fc\CI' uml in luhc_• rc:ulo:-:i~, 
and may obscure the ty pica l pidurc. These seco ndary sC'pl ie.:cmi11s arc c:auscd 
most frequently by the strcploc:occus, but may result from the imasion of 
other bacteria . 

(b) General Septicremia without Recognizable Local Infection.-(Crypto
gcnrlic Sepliccrmias.- 'J'hi s is a group of ,·c ry great interest to the physician, 
the full importance of which we are only now beginning lo rccogniic. 

'J'he subjects whm attacked may be jn perf<'ct heallh; more co mmonly 
th ey arc already wC'nkcncd by acute or chronic illnr~s. 'I1hc path ogeni c organ
jsn1s arc variC'd. Slreplococc us pyogencs is the most co111111on ; the forms o[ 
slapliylococcus more rare. Other occasional causal agents arc Jlicrococcus 
lanceofalus (pnrurnococcuf'), Bacillus proleusj Hacillus P!JDC!fWtf'll.'i and Hacil
lus influcn:w. Between J\lay 1, 1892, and J"unc 1, 189.3, there were examined 
in the post-mortem room from my wards 21 ca$C'S of genera l infection, o[ 
whi ch 13 \l"C'rc clue lo Slreplococrns p,1;ogc•ncsj 2 to ,i....'taphylococcus fJ!fOgcncsj 
and <i lo the pncumococcus. "In 19 of these cases the patients were already the 
subjc·ds cJ f !=omc other malady, which was aggrarnlcd, or in most in:-;lances 
terminated , hy the gcncrnJ i:;rplicn:-mia. rl1hc symptoms vary ~Olllt'\\'hal with 
the chanJtll' r or the mi cro-orga nisms. In the st rcptococC'us cases there may 
be cl iil ls with high, i rregular fc\'Cr, and a more characteristic septic stale than 
in the pncumococ('US infection. 

' l'hrFe cases come correctly under the term "cryptogcnctic scplicremia" as 
employed by J .cube, inasrnul'i1 as the local focus of in fection is not evident 
during life and nrn.y noL be found after death. Allhough mo!=.L of these cases 
arc ll•rminal infrtli ons, yet il is \\'CH lo bear jn mind thal there arc instances 
of thi s type o[ affection coming on in npp;ti'('lltl y heu\Lhy persons. Th e feyer 

be extremely irrcguh1r, characteristically septic, and pcrsi~t for many 
Foci or suppuration may not de\·clop, and rn:1y nol be found eY('Jl at 

aulopi-::y . l ha\'C Oil OCC' <I Sions met with C'U:O:CS or ~Ill inlcrmiltcnt p_yrcxia 
prrsi1-1ting for weeks, which il seemed impo~:-:ib l c lo gi\·e any explanation 
or the• phenomena. and so me whic:h ultimately rccon.' rcc.l, ancl in which tuhcr
culo:-:is an!l malaria co uld be al most positively cxdudcd . These cases require 
to he C'ardully sludil1d baclc riologica lly. Drcsc:hfcld has described them a:; 
idiopathic inlC'r111 iltl'nt fcH'I' of pya:!rnie charadcr. Loc:al symploms may be 
a!Js(' nt . though in llirrc of his ca$CS llierc was cnla rgcmrnl of the li re r, and 
in two Ilic condition was a diffuse suppun1li\·c hepatitis. The pyocyanic 
disrase, or cyano-py<t'mia, is an rxtremcly in lcrr:-:li ng fo rm of infection with 
Bacillus pyocyaneus~ of which a large number of easc8 haYc been reported. 

3. SEPTICO-PY iEil!IA 

The pathogenic micro-organi sms ''hi eh invade the blood and t issues may 
scUle in certain f0<.: i and lhere cause suppuration. When multiple abscesses 
arc thus produced in connection wilh a general infection, the condition is 
known as pya.> 111ia or, perhaps hel ler, sci)l ico-pya::mia. There are no specific 



Tim l'YOUEXlC JXFEC'J'IOXS 51 

organisrn!-i of suppurntion. arnl lhc condition o[ py:l'mia may he produced by 
organism~ oll1N th:rn the i-;treptoc:orci and ~laph! lo<.'O<:ti. though tlH.'F-C are the 
mosl con1mon. Otlin forms wltith may inrndt' thr sn•tcm and cause foci of 
suppuration nre Jfirrococru.-; la11crolnt11S, the gonotot·;·u~. 1Ja,.ill1ts coli, Bacil
lus typhosus. JJacilfus prolrus, 1Jarifl11s Tl!/Ocyaneul'J, lhlf"il/11,., i11flucn zn'. In a 
large proportion of all cases of pya'mia there is a focus of infce:tinn, either a 
suppurating cxtcrn<tl wound. an o~tcomyclitis, a gonorrlifC'n, an olitis media, 
an cmp.)'Cmn, or an ann of H1ppunJf ion in a lymph-gland or ahoui the appen
dix. Jn a large majority of all these caF-cs the comnion pm; cou:i arc prc:-:.cnt. 

]n a suppurating wounll, for cx;1mplc, the pm• organisms induce hyalinc 
necros is in the smaller YCSSC'ls with the production of thrombi and pnrn\cnt 
phlebitis. The rntrance of pus in small numhrrs into the blood 
dors n ot nrc·rssarily produce Commonly the tran~rni:-:sion to vnrious 
parls from the lot:al focus place by the fragments o[ lhromhi which pass 
as emboli lo different padti, where, if tile conditions arc farornblc, lhc pus 
organisms cx('itc suppuration. A thrombus whiC'l1 is not srplic or contami
nated, when clislollgctl and impactcll in a cli~tant \'C'S.Sl·l, pro<111t:es at mosl only 
a simple infarction; hut, coming from an inkdccl source and containing pus 
mirrohc:-::, nn inih•1w1ich•nt centre or infection is c~tahli8hecl where\"cr the cm
bolus may lodge. These indrpcndcnt irnppuralirc centres in py:rmia, known 
as embolic or mclaslr1lic abscesses, hare the following llistribution : 

(a) Jn external wounds, in ostco-myditis, and in aeulc phkgmon of the 
ski n, the emholic particles W:!ry frequently excite suppuration in the lung~. 
producing the well-known wedge-shaped py:rrnic infarcts; from these, or 
rarely by paradoxical embolism, or clircc:t passage of bach•ria or minute cmboli 
through the pulmonary capillaries, metastatic foci of inflammation may occur 
in other parts. 

(b) SuppuraliYe foci in the territory of Uic portal system, particularly in 
lhe intestines, produce metasialic abscesses in the liver wilh or without sup
puratiYc pylcphlcbilis. 

Enclocarditis is an event which is very liable lo occur in all forms of sep
ticremia, and modifies nrnlcrially the character o[ the clinical fr;1lures. Strep
tococci and staphylococci arc lhc most common organisms prc~cnt in thC' \'cgc
tations, but pncumococti, gonoccocc i. tubercle hacilli, typhoid hacilli, anthrax 
bacilli, and other fonns haYC bcrn isolated. 'l'lic Yegrtations which grow at 
the site of the nt!Yc lesion breome CO\'NC'd with thrornhi, particles o[ which 
may be dislodged and carried as cmboli to different parts of the body, causing 
mulliple absces~es or in fards. . 

Symptoms of Septico-pyremia.-Jn a case of wound infection. prior to lhe 
onset of the charadNislic symptoms, there may be :-ign!-1 or loeal trouble, and 
in the case or a discharging wound the pus may change in charncicr. The 
onset of the cliscasc is marked by a sc,·ere rigor, during which the temperature 
rises to 103° or 10~0 and is followed.by a profuse sweat. The~c chills aro 
repeated at intervals, cilhcr daily or every olhcr clay. In the intervals there 
may be slight pyrexia. The com.titntional clisturhanre is mnrkcd and there 
arc loss of appetite, nausra, and rnmiting. and, as llw clisrnsc progrcRscs, rapid 
emaciation . Transient cr,rl hcrna is not uncommon . Local ~ymptoms usually 
occur. If the lungs breome involved there arr clyspnn'a and rough. The 
physical signs may be slight. Jnvolvcment o[ the pleura and pericardium is 
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common. rrhc amt'111ia, ofirn profound, rau~rs great pallor of the skin. which 
lalf'r nwy be bile-tinged. The splef'n is cnlflrfwd, and thcr<' 1rn'y he intense 
pain in the !'idr, pointing to prri~plc niti~ fro111 r111holii;;m. r~ually in the 
rapid c·nl"C'S a typhoid state supcncncs, and the pati r nt di <•s cornatol'r . 

] n the chronic casrs the disca::'c may be prolonged for month~; the chills 
recur at long intcnals. the temperature is frrrgular, and the condition of the 
patient \arics from month to month. The cour:::c is usually slow and progress
ively downward . 

Diagnosis.-Pymmia is a disease frrqucntly O\'Crlookcd and ortcn mistaken 
fo r other affections. 

C'asc1' followi ng a wound , an opcrntion, or parturition arc rradi ly recog~ 
n izcd. On the other hand. the followi ng condilions nrny be O\·c r lookcd: 

Oslco-111yclilis.- ll crc lhe lesion may be JimilPd, tile conslilulional ;.:._ymp
Loms scYcrc, and the cour:.:c of the disease ve ry rapid. '.l11ic cause of lhc lroubl0 
may be disco\'crc<l only post mortem. 

So, too, :icutc septico-pyremia may follow gonorrlu.rri or a proslalic abscess. 
Cases arc i::omctimcs confounded with typhoid frt'er, particularly the more 

chronic instances, in whiC'h there arc diarrhcra. great prostration. delirium, 
and frn•1._ The spleen, too, is often enlarged. The marked leuco-
c.rtofis an important differential pojnt. 

I n some of the instances of ·ulcerative endorn.rdilis the diagno~is is very 
difiitult 1 partitularl.Y in wlic_1l is known as the fyphoicl. in contradistinction 
to the septic, type of this disease. J n arnfr llliliarg luberrnlosis the 8-J'mp
toms oc:ca~ionally rcsernhlc lho~c of septica.!mia, more commonly tho!'e of 
typhoid feyer. 

T he posl-ff'lJrilc arllirilides. such as occur after ~carlrt fr\·er and gonor
rhU'a, arc really instances or mild septic infection. The ;joints 
times suppurntc nml pya.'rnin de\•cJop. So, also, in ll17JlTctdo8is of lhc 
and caf('ll/u11s 11yf'!itis rernrring and f'Wf'ats (luc Lo St'ptic infectio n arc 
com111on. I n so111c latituclrn and r.nt>mic procl'E=f:C's arc loo oft0n con-
founded willi 'nwf<lrfri. In tubcrculosi R, or cn•n when sigm; of exe1\'a-
tion HI'(' J11'Cf'C ll t in the and in Of f'Uppuralion in \';Hious parts. 
particularly r111pye111a and or the the (li;.1gnosis or ma laria is 
made. '/'he pn1<:iilioncr may take jl as a i.:afc rulc. to which he will 
find YNY few exception:-, that an inl"rmilfl>11l fner 1rhich re8isls quinine iR 
nol mnlaria. 

Other c-omlitions a~so('iatc<l with chills which may b<' mislak<'n fo r pyrrmia 
a re profound an:\•111ia. C-l'rhlin cases of llml,gkin·s di sl'il~l'. the hepatic inter
mittent fcH•r as~ocialed with the lodgment of gall-sfo1ws al the orifice o[ tll<' 
common duc:t, rare rases or C'ssenfo1l feyer in nrno11R womrn, and the inlC'r
milfrnl fC'Hr snnlC'limrs !'C'C'n in rapidly growing ennrC'r. 

Treatment.-(n} G1.;x 1m.\L-Nourishmrnl should he ~iYen as l iberally 
as po0>ihle. Waler shouM he forced· and il is wl'il lo g-il'e it by the drop 
method inlo tlw bowel and by jnfnsion if thcrC' is :m.v difncnltv ju takinu it 
by rnoulh. JTyclrnlhcrapy hy. tub baths is useful. Alcohol is ~enerally i~di
cated. nnrl with f:rvcre toxaimia should be given in -fu ll closes. 

(b) S1 1 1w1c.\ 1~.-Tn py:rmia. "·hen llie pm; is accc":sihlP. frrc <'vacuation 
and dl'ainagc is often lhe only treatment rC'quirNl Tn a cnf:c of empyema 
with werks of high and ir regu lar fever the day after operation the temperature 



TIIE PYOGEXJC JXFEC'l'IOi\S 53 

may be normal, and rcm~1in :-:o. Jn some cases with a local infcdion Bier's 
method o[ hypcn:cmia has been used with succc~::;. but where the focus of 
manufacture of the poison is acce~sible the knife :;houlcl be u5ed . rnl'ortu
nalcly. in only too many ci1:-:t::-: the focus of inrcc·tion i:.; nol acc·cssible; it then 
is a septic[Cmia, and for such cases the bacteriologist.s ha\'C introduced the 
treatment with rnc:cincs. 

(c) Y \CCl"\E '1'111:_\TMEx·1•.-By blood cultures or by cultures from the 
focus of inft>elion tlw organism is isolated. then a rnl'cinc is prcparec.1, and, if 
Wrighl"s method is followed, the ui::e anc.1 Uo~c arc n •gulated by the opsonic 
imlex of the pali('nt. "Stock'' Yac·c·incs may be m;.cd, I.nil arc not as useful as 
an autogcnous rnc('inc. ln many in which the germ cannot be isolated 
and the concliUon is one of septic the onlinary anti!;treplococcus serum 
or one of lhc polyvnlcnt se rums is used. Good results are uot iufrcc1uently 
obtained. 

(d) DRl'OS.-rrherr arc none which control scplic feyer. The coal-tar 
prod ucts arc o[ doubtful sel'\'icc. Quinine may be uE:cd. The intra\·enous 
injection of antiseptic <lrugs has not been proved to be of value. 

4. TERMINAL INFECTIONS 

There is truth in the paradoxical sh1frment that pcr:'.'OllS rarely die or lhe 
disen~e \\ith \\hich they ~uffer. 8rc·onclary, lermi11ol infetlion1' carry off many 
inrurablr c·as('S. Flf'xncr analyzed 2;J5 ('aRcs of ehronic renal and cardiac 
dist·ase in whic:h eomplcle bad;riologicril rxa111in:1tions WC'rl' made al autopsy. 
Exe:lucling tuberculous infrction. 213 gaH• po:-::iti\C nncl I'! negalire results. 
The infections may Uc local or gcncrnl. The former <lrC extremely common, 
and are found in a large proportion of nll cases of Bright's disease, artcrio
sc:Jerof.:.is, hcnrl cfo:;ense, c irrhosis of lhc liYer, and oilier chronic disorders. 
Affedions of lhc i:;c rous mernbnmcs (acule pleurisy, pcricarclilis, 0 1· perito
niti s), meningitis, :incl rnclocarclitis are the mosl frrqncnl lesions. H is per
haps safe to e;ay thal lhc majority of cases of advanced aderio-sclerosis and 
of Bright's discn~e s11ec·11111b lo these inter('urrenl inf<•clions. '-Phe infectiYe 
agents are \'Cry n1riccl. rl'lw slrcptoc:occus is thr mo~t common, bul the pneu
moc·occ:us. slnphylococeus and gonococcus. and the prolcus, pyocyrineus. and 
gas bacillus arr also foun11 . TL is surprising in how many instances of 
arterio-sclerosis, of c·hronic henrl disease. of Bright's cfo-:easc, and particularly 
of cirrhosis of the li\'Cr in l'lexncr's strics the fata l C\cnl was determined by 
an acute tuberculosis of the pC'l'itonenm or plcum. 

The genrral terminal infl'<·lion:-; arc some,,·Jwt !rs:'; common. Of 85 cases 
of chronic renal di~ca~e in whieh Flcxnrr found miero.orgm1isms at autopsy 1 

38 exhibilcd general infcdions; of -::18 (•rises of rhronic cardiac disease, in 14 
the rlistribution of bnctcria wns general. The bloocl·serum of persons suffer-

~~~ ::~o~~~)~~~·:~~:esd a~~~:~:~i~h~~c1~~~n~~~~\~~~~:~:~ !;';.1!~:~~1 6t:~:r1 ~1~:c~~:;r~~l!,\~i:~ 
general lNminal infection may occur arc Hodgkin's disease, lcukmmia, and 
chronir tubrrrulosis. 

An cl, la ~ll,r, prohnbly of lhc ~amc nnlurc is th<' terminal cnlcro·colitis so 
frequently mcl with in C'hronit' di~onh·r~. 
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IV. ERYSIPELAS 

Definition.-A special pyogenic infection caused by the streptococcus ery· 
sipelalis. charuc:tcrizcd by inflammation of lhc sk in with fe\'Cr and toxremia. 

Etiology.-Erysipclas is a wicksprcad affection. endemic in most com· 
munitie~, and at ccrluin seasons epidemic. \\' c a rc as yet ignorant of t.he 
atmospheric or tclluric influences which favor lhe di[usion o[ the poison. 

lt is p:ll'ticularh· preralent in the spring of the or 2.012 cases col-
lected by Anders, 1,211- occuncd dnr ing the months of ihe year. 
April lrnd the Inrgrst nu mber of rrhc affection prevai ls cxlensi\'cly in 
old, ill-YrntilalC'cl hospitals and in which ihc sanitary conditions 
arc defccli\'C. \\'illi lhc improved sanitation of late yea rs lh c number of cases 
has niatcri:i lly clirninishccl. .It has been obsencd, howcYr1·, to break out in new 
in~litulions undrl' the most favorable hygienic circumsta nces. Erysi pelas is 
both contngious a n<l inoculablc; but, cxc:cpt urHlc1· s.pcda l conditions, the 
poison il"I not wry ,, j nilcnt and docs not seem to act nt any great distance. 1t 
c·a n he• c-o nvryL'<l by a third person. The poison attaches itself to the furniture, 
bedding. and walls of rooms in which patients have been confined. 

'!'he di~position to the di~case is wicleRprca<l, but the suscept ibility is 
special ly marked in the caRe of indiYiduals with wounds or abrasions of any 
sort. Hreently <lc li verrd women and persons who h:we been the subjects of 
surgicnl operations are particularly prone lo it. A wound, however, is not 
lll'ccs~;1ry, nn<l in the so-calhd idiopathic form. although it may be difficult to 
say tlwt thrre was not a sl ight abraRion about the nose or lips, in very many 
cases there c•crtninly i c:. no obserrnble cxtcnrnl lesion. Jn some cases the infec
tion appnrt'ntly Rpt:cnds through the tis~ucs from the nasal cavit.Y to the skin. 

Chronic alc·oholiRm. dcbi1ity, and Brighfs disease arc predisposing agents. 
Certain pcrimns show n special susceptibi lity to erysi pelas, ancl it may recur 
in them rrpcrtlcdly. rrherc nrc instnnces, loo, of a famil y predi sposi tion. 

The spreific agrnt of lhe disease is a stre ptococcus g rowing in long chains, 
which is im:lndrd under the group name Slrcplococcus pyogencs~ with which 
8lreplocorrus f'rysiprlali.~ appears to be iclrnlical. ' rhc fever nnd constitu
tional ~ymploms arr due in grent part to the toxins; the more :.:e ri ous visceral 
complications arc the result or secondary metastatic infection. 

Morbid Anatomy.-EryRipclas is a :::implC' inf111mrnation. Tn it~ uncom
plicated forms there iR e:cen, post mortem, Jillie else th an inflammatory 
U'clema. I m·rstigalions h<wc shown that lhc cocci are fournl chiefly in the 
lymph-spncr::. and most abuncla nUy in the zone or spreading inflammati on. 
Jn the uninrnhec1 tissue hl·yond the inflamed mnrgfo they arc to be found 
in the lyrnph-n.>ssrls, and it is here, according to i\relschnikoff and others, 
that an ad ive wa rfare goes on between the 1eucocytes an<l the cocci (phago
rytoRi!-1). Jn more cxlcnsirn and virulent forms or the di sease there is usually 
Ru ppu ralion. 

fnfo rds ocrur in the lungs, spleen, and kiUneys, and there may be the gen
ern l ('\• id~~('('S or pya'mic i nfccti~n . Some or the worst cases of mali gnant 
enrlor:1 rd 1t1 s arr sccnntlnry to cry!:=1pelas; lhm~, or 23 ca~cR, 3 occurred in conr 
nec· lion with lhis di staRC'. Hrplie prriranlilis and pleuritis n l ~o occ ur. rrho 
discaRe may in rare ca~es extend to and i1wolYc the meninges. Pneumonia 
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is not a very common comp1ication. Acute nephritis is also met with; it is 
often ingraflr11 upon an old thronir trouble. 

Symptoms.-Tlw following- description applies i;:pC'cially to crysipC'las of the 
fare nnd head, the form of the disease which the physician is most commonly 
called upon to treat. 

The incubation is variable, probably from three to scYcn days. 
The st..ngc of inrasion is oftrn marked by a rigor. and followed by a rapid 

rise in the tc>mpcrature and other characteristics of an acute fc,'er. 'Yhen 
there is a locnl abrasion, the spot is slightly reddened; but if the disC'asc is 
idiopaU1ic. there is seen within a few hours slight redness oYcr the hridge of 
the nose and on the c·hccks. The swelling and tern-ion of the skin incrra~c an<l 
within twenty-four hours the external symptoms arc well marked. 'I1he skin 
is smooth, tcnsr, nnd crdcmatour-:. It ]ooks red, feels hot, nnd the superficial 
layers o[ llw rpiclc•rm is mny b0 lifted as small blcbs. 'I'\10 patient complnins of 
an unpkasant fc<.>ling or tension in the skin; the swelling rapidly inc rcnscs; 
and <luring the second d;1y the eyes nre usually clor-:cd. rr'he first-affected parts 
gradually become pale ancl lrss i;;wollen as the di5eaf.e cxtrnds at the periphery; 
When it reaches. the forrhead it progresses as an aihancing ridge perfl'ctly well 
defined and raisrd; and often, on palpation, hardened extensions can be felt 
bcncalh the r-:kin whic·h is not yet reddened. E,·en in a case of moderate scYcr
ity, the' face is enormously swollen, the e~·cs arc elo5lie<l. the lips greatly re<lcma
tous, the cars thickened, the scalp is swollen, ancl the patient's features are 
quite llJlJ'eC(JgllizabJe. rrhe formation of blebs is common on the eyelids, ears, 
aml ford1cacl. Thr cerrical lymph-glands are swollen, but are usually masked 
in the rerlema of the neck. rrhe temperature keeps high without marked remis
sions for four or fi,·c <la.rs and then defcnef:.ccner takC's pl:iec by C'l'i:-;i~. Lcu
cocylosis is prC'r-:C'nt. Kirkbride hns noted the presence in one case or lcuciu 
and tyrosin in the urine. The general condition of the patient varies much 
wilh his prerious slntr or hC'allh. Jn old and debilitated persons, particularly 
in those addicted to alcohol, the constitutional depression from lhe outset may 
be ,·cry great. Dt'iirium is prer-:t'nt. the tongue becomes dry, the pul~c feeble, 
and there is marked trndency to clealh from tox:rmin. I n the majority of 
cases. howc,·cr, even with extensive lesions. the conslitulional clh-.lurbancc, con
sidering the height of the feyer range, is slight. Thr mucous meh1\..iranc of the 
mouth anU throat may be swollen and rcclclenecl. The C'rysipelntous inflamma
tion may extend to the larynx, but the :::en•re <I'dcma of this part occasionally 
met witi1 is commonly due to the extension or the inflammation trorn without 
imrard. 

rrhcre arc cases in which the inflammation extends from the face to the 
ncek, and orer the chest. and may gradually migrate or wander over the 
greater part of lhe body (E. migrans). 

rrhc close rclntion between lhe erysipelas COCeUS and the pus organi~ms 
is shown hy the frequency with which i:-uppuration occurs in facial erysipelas. 
Snrnll cutaneous abscesses arc common about the checks and rorchcad and 
neck, nncl lwncath the Rcalp l::irge collections of pus mny nccumulate. Sup
pnndion SN'lllR to occur more frequently in some cpiclrmiC's than in others, and 
at IJlC' Philadclphin lfospitnl du ring one year nearly all the car-:es in Lhc cl'y
sipelas wnrd~ presented l oca~ abscesses. 

Complications.-Mcning1tis is rare. The eaees in which death occurs 
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with marked brain symptoms do not usually show, po!'l mortem, meningeal 
affection. 

Pneumonia jg an occasional complication. UlceratiYC' cndocarclitis and 
septicmmia arc more common. .c\lbuminuda is almost constant, particularly 
in perRons o\·er firty. 'J1ruc nephritis is occasionally SC'l'n. Da Co;-;ta has 
called attention to curious irregular rnturns of lhc fc,·er which occur during 
couvalcsccncc without any aggravation of the local condition. 

Diagnosis.-'J'ht' dingno~is rarely presents any diflic:ulty. rrlic mode of 
onset, the rapid ri~e in fc\'er, and the characters of the local di~casc are quite 
distincli,·e. 

Prognosis.-TTcallhy adults rarely die. 1'hc general rnorlalily in hospitals 
is about 7 per rent.; in private prartice about -h prr cent. (. \n<krs). Jn the 
new-born, whrn the disease attacks the narnl 1 il is almost always fatal. lu 
llnmkards and in the aged erysipelns is a ser ious afrcclion, and death may 
resull either from the intensity oC the fen•r or, more commonly, from toxrc
mia. The wandering or ambulatory erysipelas, which has a more protracted 
course, may cnuse death from exhaustion. 

Treatment.-lsolalion should be strictly carried out, particularly in hos
pitals. A practitioner in attendance upon a case or ery:.:ipelas shou!U not 
attend ca~es of confinement. 

The disease is self-limited and a large majority of the cases get well with
out any internal mrdicatinn. The diel should be nutritious and light. Large 
amounts of water should be gi\·en. Stimulants are not required exc·ept in the 
old and ferble. For the re:;llessne~s. delirium, and insomnia, chloral or the 
bromide~ may be gi\·en; or, if these fail, opium. \Yhrn the fever is high the 
patient may be bathed or ~ponged. or, in prirnte practice, if there is an objec
tion to this, antipyrin or antifebrin may be g iw1n . 

Anti~treplococcic :-crum may be tried or, better ~lill, an autogenous vac· 
cine, with the use of whiC'h good results ham been obtained. 

Of internal reme<lic1s bclicYed to influence lhc di~ease, the tincture of the 
perchloride of iron has been highly recommended. At the 1\fontrenl General 
Hospital lhis was the routine treatmrnl, and doRC'S o[ ha\C a drnchm to a 
drachm wNe gi\·cn eYery three or four hour~. J am by no means co1winced 
that it lins an.v special adion ; 1JOr, r-;o for as T know. h;.1s any rncdicinc, giYen 
internally. a definite control OYer the course of the disease. 

01' local treatment, the injection of antiReptic ~olutions at the margin of 
the spreading arras hns been much practised. r:ewo-pcr-cent. solutions of car
bolic acid, corroRivc ~ublimate (1 to -!,000), and the bh1iotlide of mertury ham 
been much used. The inj<'Ction should be made nol into hul just a lit.lle be
yond the border of !he infla med patch. F. P. H enry lrns treated a large 
number of ca~es at the Philadelphia H o!'pital with the last-mentioned <lrucr, 
ancl this rnorlc of pm dice is certainly most ral ional. 

0 

()[local application,. ichllwol is at preecnl mueh 11<ed (a< a <alYe. 1 to 4 
of lanolin) .. Hichloriclc of rnrrcnry eol11tion (l lo 5.000), •alic)·lic acid (1 ta 
500), collod10n, or 1chlhyol m collod1on (1. lo 4), may be used . Painting the 
ski n ahead of the advancrng area with tmcturc of iodine is some~imes ef
fectual. J)crlrnps os good an application an any is cold water which was 
highly recommrnded by Hippocrates. ' 
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V. DIPHTHERIA 

Definition. -.-\ specific infectious disease. characterized by a local fibrinous 
exudate, usually upon the mucous membrane of the throat, and by con:<titu
tional :-.yrnptoms due to toxins pro<luced at the site of the lesion. ~The pres
ence of the 1\lebs-Lol'fl\cr bacillus is the etiological criterion by which true 
diphtheria i5' distinguished from other :forms of membranous inflammation. 

Cases of angina, diagnosed as diphtheria, may br 1.hll' to other organisms 
and to these the term diphlheroid is applied. Though usually milJer, severe 
constitutional disturbance, and even paralysis, may follow these diphtheroid 
forms. 

History. -Known in the Rast for centmies, nod refer red to in the Baby
lon ian rrulmucl, it is not until the first ccnlury A. o. that an uccuratc clinical 
account appears in the writings of Aretams. 'rrhe paralysis of the palate wae 
reC'og11izl'cl by .Etiui-; (~hth century A. o.) Throat pestilences are 111('ntioned 
in the Middle Ages. Severe ep idemics occurred in Europe in the ~ixteenth 
and se,·entecnth centuries, particularly in Spain. l n England in the latter 
part of the eighteenth century it was <lescribed by J.'othergill and liuxham. 
and in ~\mcrica by Bard. Washington died of lhe disea8e. Ballonius recog
ni zt'Cl llie affcdion of the larynx and trachea in 17()2, Home in Scotland 
dt•.;;c·rib(.•d it as croup. The modern description dates from Uretonneau. or 
Tours (18'.?G). who gan~ to it the name diµhlhfrite. 1'hroughout the nine
l<'enth century it prnailed extensively in all known countries. nnd it is at 
pre:-:ent cH•rywhere epidemic. After innumerable aUempts. in which Klebs 
took a lea<ling pnrt, the peculiar organism of the <lisease was isolated by 
Loeffler. The toxin wm~ determined by the work of Houx, Ycrsin, and others, 
anti finally Lhe antito.\in was discornred by Behring. 

Etiology. -EYerywhere endC'mic in large centres of population, the disease 
beconl('S at time's epidemic. It is more preya\ent on the eon1 inen t of Europe 
than in UrC'at Britain, and Jreland has less 1han othe l' cou ntri e:.; . l n England 
an<l \\'ales in 1909, 5. Vi6 persons died of the disease, the lowest mo1:tality 
sin<"e l 85!). 'l'lie large cities of the United Slates have b(.·en much afflicted. 
·rnd \\·ide~pn•all rpidt•mir:-:. ha\'(' occurred in cou ntry cli~tric·ti<. "In th£: tropics 
ii is not a Yery 8erious disease. Pandemics occur C'_yc lieally. at irregular 
interrnls, under condi tions as yet imperfectly known. Dry seasons seem 
to farnr the di:'ra~r, which. like typhoid fe\•er, shows an autumnal prern
lenC'e. 

Jloorn OF J :o'EC'TI0~.-1'he di:.;:ease is highly contagiou~. The bacilli may 
be 1ransmilted (a) from one person to another; fow di~eases lune proYed more 
Catal to physiC'ians and nurses. (U) Jnfected articles ma.'· cOTwey the bacilli, 
whie:h may remain ali\e for many months; scores of well-atte~ted instances 
han• been .recorded of this mode of transmission. (c) Persons suffering from 
atypi('<li forms of diphtheria may conw.r the diseasr; nasal catarrh. mem· 
brn11ous l'hinitis, mild t on~il litis , otorrhcea nrny be caw~cd by the diphtheria 
baC'illi, and from cac·h of these sources c:ases have been l rncecl. (d) From 
the throats of healthy conhwts-diphthcria carrie rs, persons who present no 
:-:i~n:-; of lhe tli:'<'a~P_:._the bacilli ha m been obtained by rullure. (e) EYen 
h~althy children without nay naso-pharyngeal catarrh, who have not been in 

G 
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contact with the disease, may in forge cities harbor the bacilli. Jn 1,000 

chilc.lrC'n from the Xrw York tcncnll'nls Hhellcy found 18 with ,·ir11knt and 
38 with non-virulent bacilli. and the percentage in Chicago has been some

times much higher. Long after recovery has taken place virulent bacilli have 

been isolated from the throat. It is important to brar jn mind under d and e 
that it is only persons who harbor the virulent forms who are capable or 
I ransmitting the disease. In schools the interchange of art ides. suC'h as 

.;wecls, pencils, etc .. and the habit which children lrnrn of putting rn'r,rthing 

into their mouths afford end less opportunities for the trnnsmission of the 

disease. As \\'eslbrook remarks, diphtheria is transmitted usually by almost 
direct exchange of the flora of the nose and mouth. (/) XumC'rous cpidemic.Q 

Jiayc been traced to milk. since Power in 1878 determined this method of 

spread. Virulent bacilli ham been found in the milk. and Drnn and Todd and 

Ashby have found virulent organisms in the acquil'ctl lesions on the teats of 

cows. (g) A few instances of accidental infection from cultures and through 

animals are on record. 
Air-borne infections, through sewer gas, soil, clr:1ins, dm;t. etc., are not 

now held to occur. 'I1he disease may be transmitted by direct inoculation. 
PnEn1sPOSING (',u·sEs.-.r\gc is the mo:-:t important. Hucklings nre not 

often attacked. but Jacobi f.law three cases in the new-born. Early in the 

!':Ccond year the disposition increases rapidly, and continues al its height until 

the firt.h year. At Baginsky"s clinic, Berlin, among 2,711- cases. l ,"235 occ:u!'l'ed 
from the second to the fifth years inclusive. "In r;ew York between 1891-

1900 among the deaths 80.8 pN cent. OC'curred undPr fh·e, 17 p<'r cent. be~ 

tween fi\'C and ten-figures which show the extraordinary pn.'ponclcrancc of 

the disease among ch ildren. Girls arc attacked in slightly larger numbers 

than boys. No\'ember. December, and January are the months of greatest 
preva!C'nrn in the L~niled Slate~; in London the months of October and 

November. 
Soil and altitude have little or no influence on the prevalence of the dis

t:Jase; nor does race play an important rOle. "Individual sus<'cptibility is a 

very !':pecial factor; not only do Yery many of those exposed C'scape, but cren 
those, too, in whose throats \·indent bacilli lodge and grow. 

The I\ LEBS-LOEFFLEH BACILLUS occurs in a large number of all suspertc<l 

cascs-7"2 per cent, \Ja:-:;ed upon an analysis of 27.000 ca!->e~ in lhe liternturc by 

Graham Smith . It is found chiefly in the false membrane, and docs not 

<!xtend into the ~11bjaccnt mucosa. 11!10 organisms nre lot·alizcd, nnd only 

a few penetrate into the interior. Post mortem the bacilli may be found in 

the blood and in the internal organs. Occasionnlly they arc· found in the 

blood during life. lt may be the predominaUn~ or Bole organism in the 

bronc·ho-pneumonia so common in the d isease. Outside the throat, the Klebs

[,oefT1er bacillus hns been found in diphthcritir conjunctiritis, in otitis media, 

sometimes in wound diphtheria, upon the genitals, in Iibrinous rhinitis, and 
in ulcprati\'e endocarditis . 

.Morpltological Clwraclers.-The bacillus is non-motile, varies from 

2.5 lo 3 µin length and rrorn 0.5 to 0.8 fl in thickness. Jn appearance it is 
multi form. varying from shorl. rather ~harp ly poinlC'd rocls to irregular bizarre 

forms. with one or both encl~ swollen, and staining more or less uneYenly 

and intensely. Westbrook recognize~ three main types-granular, barred, and 
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solid ~tnining. Branrhing forms are occasionally met with . The bacillus 
stains in sf'dion!'; or on t.he rover-glass b,r the Gr~m method. 

'l'hC' h:u·illus is n•ry rcsi::::tant, and cultures haH! bC'en made from a bit of 
rnemhnrne prrsrrYNl for fh·e months in a dry cloth. lncorporated with dust 
and kept moist, the bacilli were still cultirnble at the end of eight weeks; 
kept in a dried slate they no longer grew at the end of this period (Ritter). 

rrhe Klehs-Loefl\cr bacil1us has very vrirying grades of virulence down 
C'Yf'Tl to C't1lllpll1 lC UIJH'IH:C Of pathogenic CffCc{s. ' l'he name p~eudo-!Jaciilus 
of diphtheria should not be given to this avirulent organism. 

The Pre::-;euce of lhr fdf'b/j-/_,oeffier Bacillus in Non-membranous Angina 
and in Ilea/thy 'l'hroals.-The baci llus hns been i~o l atf'<l from cases which 
show noth ing more than a simple ratarrhal ungina, of a mild type 
withoul any membn:inc. with diffuse redness, and perhaps huskiness and 
signs of catarrhal laryngitis. l n other cases the annlornical picture may be 
that of a lacunar tonsillitis. 'l'he organisms may be met with in perfectly 
healthy throats (diphtheria carriers). particularly in persons in the same 
house. or the ward attC'nchmts and nurses in feYer hospitnl~. Fo11 owing an 
attack of cliphllwria the bacilli may persist in the throat or no::.e after all 
the membrnnc Jrns dis;.1ppcared for weeks or rnonths-e\"Cll 15 months. Jn 
<'xplanation of this pl•r:;.istrnc:c Councilman has called attention to the fre
q1wnry with whic-h the ant rum is affected. 

Tu.tins uf lhc J\"/1•bs-/,opff/er Bacillus.-Houx and YC'r:;;in showed that a 
fatal rc•:onlt following- the inornlation with the hacillns was not caused 
by any e:den~ion of the mirro-organi:;;ms within the body; and they were 
enabled in bouillon culturet-i to separate the bacilli from the poison. 'l'he toxin 
so separnlt?cl killed with rery much the same efkds as those caused by the 
inoculation of the bnc·illi; the p~0mlo·mernbrane. hcrn'e\·er, iR not formed. 

Su~cc•ptible nnimals be rendered immune froh1 diphtheritie infection 
by injecting wcflkc•nc•d of the bacillus 01\ what is betler. suitable doses 
of lhe diplitherin toxin. The result of the injl'ctions is a febrile reaction 
which soon pa:-:srs awny and leaYCS the anima l less susceptible to the poison or 
the Jj, ing bac·illi. Hy rC'pC'ating nnd gradually increa~ing the quantity of 
poi~on injected a high dC'gn'e of immunity can be produced in large animals 
(goat. horse). 

The Itaclcria . 1.~sol·ialed 1rilh the Diphtheria Bacil/us.-The most com
mon is the i-;lrC'ploc·m·c·us pyoge1ws. Others. in addition lo the organil:'ms 
con!'tantlv found in the mouth. are the micrococcus lanceolatus. the bacillus 
,o!i. an<l .lll(' staphylococcu~ aurrus and albus. or these, probably the strepto
(•0(°('\IR pyogc'llC':' is the mo~t important, as cases of genera l infection with this 
organism lrnn.' bcC'n foun<l in diphtheria. The suppuration in the lymph
glands and lhc bron{'ho-pneumonia are usually (though not always) caused by 
!his organi~rn. 

]'seurlo-!Jiphlhrria RacilluR; Bacillus Xerosis.-As mentionC'cl above. the 
J\lc·li,;- l.ot•nll'r bnC'ilh1s rnri(·~ rffy much in its viru lence, and it exists in a 
form entirely devoid of pathogenic properties. This organism should not, 
hOWC'\·er, be de~ignnlrcl J1SC'UClo·diphtheria bacillus. rr he name should be C'Oll

finC'cl to bacilli. whi(·h. though rC'~embling the cliphthC'ria bncillus, differ from 
it nol onlr hv nh:::rl'nrc of drnlcnce. but also by cult ural peculiaritiPs. A 
::;imilnr b~cill.us. showing

1 
howeYer, certain cultural differences from the 
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pseudo-d iphtheria bacillus, has been r epeatedly found in the conjunctiva! sac 
in health and disea'e (B. xerosis). lloffmann's Bacillus, which is also spoken 
or a:; p~cudo-diphllH'l'ia b11ci1Jus. is a CO JlllTI011 organi !'lll in the throats 0£ 
healthy per:-:on~ and is found also in cases of diphtheria; but how far it is 
responsible for pathologic:a l cond itions is not yet settled . Vincenrs Bacillus 
is a rusiform orga nism as~ociated with a diphtheroid angina (Vincent's an
g ina ), whid1 occur~ in two forms: a membranous and an ulcera tive and de
strud iYe. The fusifo rm bacilli haYe been found in healthy throats and also 
in as~oc iation with t rne diphtheria. 

Diphtheroid Infiammations.-Under the term diphtheroid may be grouped 
those rnembrano11s inflamnrntions which are not associated with the Klebs
Loefller· bn<-illus. I l is perl1aps a more suitabl e designation lhan pseudo-diph
tlwria 0 1· scc·om1ary diphtheria. As in a great majority of ca~es the strepto
coc·c:us pyogt'nes is the active organism, the term "streptococcus diphtheritis" 
is often ern pl oyC'd . rrhe name "diphtheritis" is bes t used in an anatomical 
sen!-lC to d<•signate an inOnnimation of a mucous membrane or integumentary 
surface drn rac:t erized by necrosis and a fibrinous exudate, whereas the term 
"diphther ia .. should bl' li111ilcd to the disease caused by lhe Klebs-Loefller 
bacillus. 'J11H' proportion of cases of diphtheroid inflammation varies greatly 
in lhe different sh1tisl i c~ . Of the large number of observations made by Park 
and Beebe (5,Ci ll) in Xew York, ~O per cent. were diphtheroid. Figures from 
other sources do not show so high a percentage. 

Co~mT1o"s r x 1wn \r111 r u TIIE D1P11T1LER010 AFFECTION Occuns.-Or 
450 ca!-l-('S ( l'nrk and Berhe), 300 occurred in the autumn months and 150 in 
the spring; Hl8 OCC:UlTCd in children from the first to the seventh yea r. Jn a 
large proportion of all the cases the disease dernlops in children, and can be 
diffe ren tiated from diphtheria proper only by the bacteriological examination. 
It may be simply an iicute catarrhal angina with lacuna r tonsillitis. Some 
of the cases a rc due to lloffmann's bacillus, a few io Vincent's fusiform 
bacillus. The diphlheroid inflammations arc particularly prone to develop in 
connC'dion with lhC' aeutc fo\'ers. 

(a.) Scarlet Pe N'r.- ln a large proportion of the cases or angina in scar
let fever the Kl cbe-Loefller bacillus is not present. Booker has reported 11 
cases complic-nting :-;ra rlet fever, in all of which the streptococci were the pre~ 
dominnnt orga ni sm;. Of lhe 450 cases or Park and Beebe, 42 complicated 
scarlC't fever. rl'hc angina of this disease is not alW3)'S, however, due to the 
st reptoc·orc·us. \\"hC' l'e diphtheria is prernlent and oppo rtuniti es are fa,·orable 
for exposu re, a large proportion of the cases of membranous throats in scarlet 
fever may he genui nr diphtheria. 

(b) jl/pas/es.-1. lrrnhra nous angina is much less common in this disease. 
It occurred in fi of lhe l.iO diphlheroid cases in New York. Or 4 cases with 
severe membranouR a ng ina at the Boston City Hospital, 1 only presented the 
K lebs-Loefller baci llus. 

(c) Jrhooping-cough may also be complicated with membranous angina. 
E~chcric h J'C'rords ~1 ca!-l-CR, m a ll of which the K lebs-Loemer bacillus was 
found. 

(rl) T ypltoicl P ever.-Membranous inflammations in this di sease are not 
very infrequent; lhey may occur in lhe throat, the pelvis or the kidney, the 
bl adde r, or lhe intestines. The complication may be caused by the Klebs-Loef· 
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fler bacillus, but it is frequently a streptococcus infection. Ernst Wagner ht'!.s 
remarked upon the greater frequency of thc:"c membranou::; inflammations in 
typhoid foyer when diphtheria is prnailing. 

Clinical Features of the Diphtheroid .tffcclion.-Thc case,. as a rule, are 
milder, and the mortality i~ low. only 2 .. 5 per cent. in the L>O cm•es of Park 
and Beebe. The diphthcroid inflammations complicating the specific Fc>nrs 
are, howeYer. often Ycry fatal, and a general streptococcus infection is by no 
means infrequent. As in the Klebs-Loeffler angina, there may be only a 
simple catarrhal process. In other instance::: the tonsil!: arc covered with a 
creamy, pultaceous exudate, without any actual membrane. An important 
group may begin as a simple lacunar loi!sillitis, while in others the entire 
fauces a nd ton~i l s arc coYcrcd by a continuous membrane, and there is a foul 
slough ing angina with intense constitutional di~lurbance. 

Are the d iphlheroid cases contagious? General clinical experience war· 
rants the statement that the membranou!' angina a-:-so<:iufrcl with the feYcrs 
is rarely communicated lo other patients. The health dcparlml'nt of New 
York does not keep the diphtheroid cases under Sllp('ni~ion. rrhcir inYeS· 
tigation of the --150 diphtheroid ca~es seems to justify this conclusion. Park 
and Beebe say that ''it did not seem that the secondary cases were any less 
liable to occur when the primary case was isolated than when it was not." 

Sequelre of the Diphlhrroid .lngina.-The usual mildness of the disease 
is in part, no doubt, due to the less freriuent systemic inrnsion. Some of the 
worst forms of general streptococcus infection are. howe\·N, ~("('n in this dis
ease. There arc no peculiarities, local or general. which can be iu an_v way 
regarded as distincli\'c; and eYen the most extensirn paralysis may follow an 
angina caused by it. 

Morbid Anatomy .-D1sTRIBCTION OF MEMDRANE.-A definite membrane 
was found in 127 of the 220 fata l Boston cases. distributed as follows: tonsils, 
65 cases; epi~l ottis, 60; larynx, 75; trachea, Gfi; pharynx, 51; mucous mem
brane of narcs, ·13; bronch i, -l2; soft palate, including uni la, 13; resoplrngus, 
12; tongue, 9; stomach, 5: duodenum, 1; \'agina, 2; rnlva, l; skin of ear, 1; 
conjunctirn, L An inte resting point in the Boston imcstigation was the great 
frequency with which the accessory sinuses of lhc no~c were found lo be in
fected. ] n the fatal cases. the exudation is Ycry extcnsi\·e, im-oh·ing the 
urnla. the so[l palate, the posterior narcs. and the lateral and postrrior walls of 
the pharynx. These parts arc coYcrcd wilh a dense pseudo-membrane, in 
places firmly adherent, in others beginning to separate. In extreme cases 
the necrosis is adrnnccd and there is a gangrenous condition of the parts. 
The membrane is of a dirty greenish or gray color, and the tonsils and palate 
mar be in a state of necrotic sloughing. The erosion may be deep enough in 
the. tonsils to open the carotid artery, or a false aneurii::m may be produced 
in the deep ti,rncs of the neck. The nose may be co111p1"tely blocked by the 
Ial~c mt•mhrane. which may also extend into the conjunl'tmr and through the 
Eustachian tubes into the middle ear. J n cases of laryng-eal diphtheria the 
exudate in the phar,rnx may be cxtcnsh'e. In many cases, howe\'er, it is slight 
upon the ton~ils and fauccs and abundant upon the epiglottiR and the larynx, 
which may be completely occluded by fa lse membrane. J n sercrc eases the 
exudate extends inlo the trachea and to the bronchi of the third or fourth 
dimension. 
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In all these siluations the membrane rnrics \'Crv much in consistence, de
pending greatly upon the stage at which death !;as taken place. Jf death 
has occurred early, it is firm and clo~cly adherent; if late, it is Hofl, ~hrcddy, 
and readily detached. \\'hen firmly adhcr<'nt it i' torn off wilh <lilliculty and 
leaves an abraded mucosa. 1n the mo::;L cxlrrrnc in whic:h there is 
extensive necrosis, the parls look gangrenous. Jn cases. the lymphalic 
glands of Lhe neck arc enlarged, and thcrr is a general infiltration of the 
tissues with serum; the saliYary glirnds. too, may be swollen . Jn rare in

stances the membrane extends to the gullt:L and 1'lomach. 
Ou inspection of the larynx of a child dead of membranous croup the rim.a 

is seen filled with mucus or with a shrcddy material which, when washed off 
carefully, leaves lhc mucosa coYered by a thin grayish -yellow membrane, 
which may be unifonn or in patches. Jl col"ers lhc ary-epigloltic folds ond 
the true cords, and may be continued into the vent ricles OL' cvrn into lhc 
trachea. AboYe, it may involve the epigloltis. I l varies nw<.:h in consislency. 
I haYc seen fatal cases in which the exudation was not actually membranous, 
but rather friable and granular. It may form a thick, cn:.'n stralificd mem
brane, which fills the entire glottis. The exudation may C.\tcnd down the 
trachea and into the bronchi, and may pass beyond the epiglottis to the fauce5. 
Usually it is readily stripped off from the mucous membrane of the 
and leaves exposed the swollen and iujcclcd mucosa. On examination is 
seen that the .fibrinous material has inYolYcd chiefly the epithelial lining and 
has not greatly infiltrated the subjacent tissues. 

We owe largely lo the labors of \\"agncr, Weigert, and more particularly 
to the splendid work of Oertel, our knowledge of the histological changes 
which take place in diphtheria. The beginning of the lcl"'.ion is clue to the 
toxic action of the bacilli growing in the throat. The primary lesion is a 
necrosis and degeneration of the epithelial t.issues. The grow, not 
in the living, but in the necrotic tissues. The first step nrcrnsis of the 
epitheli um, often preceded by active proliferation of the nuclei of Lhe cells, 
which become changed into refractive hynline masses. From thC' structures 
below an inflammatory exudate rich in fibrin .factors is poured out. and 
fibrin is formed when this comes in contact with the necrotic epithelium. 

rrhe following are the important changes in the other organs: 
IIunT.-Fatty degeneration is found in a majority of the cases. lt may 

precede the more advanced degeneration, in \vhich the sarcous elements become 
swollen and conYcrlcd inlo hyalinc masses. There is a primary, acute, inter

stitial myositis, and also a form secondary to degeneration o.f lltc heart muscle. 
to which it is possible that some of the cases of fibrous rnyocardit.is arc due. 
Pericarditis and cndoca rcl ilis are rare; enclocarditis was present in 7 of 220 
cases at the Boston City llospital. 'l'he diphtheria bacilli have been found in 
the vegetations. 

'l'hc PGL1\10NARY COMPLICATIONS are the most important, and death is due 
to them as often as to the throat lesion. Broncho-pneumonia, or, as Council
man terms it, acinous pneumonia, is the most common, and was present j 0 131 
of the 220 Boston cases. Acute lobar pneumonia jg rare. The pncumococcus 

is the principal agent in producing the lung infection. The streptococci and 
the diphtheria bacilli are frequently met with. 

KIDNEYs.-'l'he lesions, which are due lo lbe action of the toxins, not to 
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the prC'~C'nC'r of bacteria. \:Hj' from ~imp1e degeneration to an inknse nephritis. 
There is no SJW('ifiC' type of Je:-;ion. Inl('r.slitial ancl glouwrular 1wphritis arc 
mo.st C'Om111on in the older ~uhjecis. Degcneratirn chaogts arc present in a 
large proportion of all the fatal cases. 

The liver and llic spleen show the dcgenerati\'e lesions of the acute in
fections. 

G('n('ral infection i!' common, and is about Cf!ual with the slrcptocO<.'cus 
a111l lliC' aiphilwrin hacillus. H OCl'UJ'S generally in the w:wc srplic cases, in 
which type of cases the former organism is more frequently met with. 

Symptoms.-Thc period of incubation is ''from two to seven days, often
ei::t two."' 

The initial symptoms arc those of an ordinary febrile attack-slight chilli
nrsR, fever, and aching pains in the back an<l l imbs. Jn mild cases lhcse symp
toms arc trifling, and the <.:hild may not feel ill c.:nough to go lo bed. U!urnlly 
the tcrnperalure rises within the first twenty-four hours to lO:l.5° or 103° F . ; 
in !'C\'e1·e cases lo 101° F. In young children there may be convulsions at the 
outset. 

PIL.\lffNGEAL Dn'HTllJ.:RIA.-In a typical cai:;e there is at first redness of 
the fauce~. and the child complains of slight difficulty in swallowing. The 
membrane first appears upon the tonsils. and it may be a little diffirnlt to dis
tinguish a patthy diphtheritjc pellicle from the exudate of the tomillar crypts. 
'J'he pharyng<•al mucous membrane is reddened, and the tonsils thcmsehes are 
8wollcn . By the third clay the membrane has coYcrcd the ton~ili;., the pillurs of 
the faucc~, and perhaps the urnla, which is thickened and ccdcmatous, and 
may fill completely the space between the swollen tonsils. The membrane 
may extend to the posterior wall of the pharynx. ,\t first grayish-white in 
color, it drnnges to a dirty gray, often to a yellow-white. It is firmly all
hercnt, and when 1·emo,1cd leaves a bleeding. slightl.v eroded surface, whi<'h is 
soon co,·ercd by frc~h e.\udatc. 'I'he glands in the neck arc swollen, and 
may be tender. The general condition of a patient in a case of moderate 
scvcrily is Ubua lly good; the temperature not very high, in the ahscnc<' of 
complications ranging from 102° to 103° F . 'J'he pulse range is from JOO 
to 120. 'f'hc local Condition or the throat is not Of great SCYCril}', and the 
constitutional dcpres~don is slight. The symptoms gradually abate, the swell
ing of th<' 11<'ck diminishes. the membranes separate. and from the se\'enth to 
the trnlh c1av the throat becomes clear and com·alescencc st>ls in. 

Clinic-allj: atypical forms arc extremely common, and J follow here Koplik's 
divi~ion: 

(a) There may be no local manifestation of membrane, but a simple catar
rhal angina a1:~oeiatl'd sometimes with a croupy cough. The dctcetion in 
the$C C3!'e~ or the Klchs-Lorfller bacillus can alone detcl'minc the diagnosis. 
Su<"h rasrs arc of great moment, inasmuch as they may communicate the 
seH~rcr di!-icasr to other children. 

(b) Thrr{' are <·fl:-<('8 in which the tonsils are CO\'ered hy a pultaccous exu
datc. not a consistent membranr. 

(c) Ca-.:c~ prrsrnting a punctate form of membrane, isolated, and usually 
on the surface of th~ tonsils. 

(d) Ca!'e~ which hcgin and often run lhcir entire cour~c with the local 
picture of a typical lacunar amygdalitis. They may be mild, and the local 
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exudate may not e:dcncl. but in olher ca1'es lhere arc rapid de,clopnwnl of 
membrane, a nd exlrnl'-ion of the di::casc lo the pharynx and the nose, with 
se\'ere septic and constitutional s.rmptoms. 

(e) rncler the term •·Jalcnt diphtheria" Ifcuhner ha~ cl<'i"C:l'ihc<1 ra::e::. 
usually seconda ry, occurring chiefly in hospital practice\ in you ng persons the 
subject of wasting affections. such as rickets and tuber(·ulo:-:.is. ~here a ~·e 
feyer, na so-pharyngcal catarrh, and gaslro-intesti nal disturbances. Diph theria 
may not be su~pected until scrcre laryngea l cornpli cat.ions deYclop, or the 
condition may not be determined until auptosy. 

SYS'l'E:MIC I N.FECTJOX.-The constitutiona l disturbance in mild diphtheria 
is very sligh t. ' l' hcre are instances. too, of cxtens irn JocH I disease without 
grave systemic symptoms. As a rule, the general features or a case bear a 
definile relation lo the seYerity or the loca l disease. There are rare instances 
in which from th e outset the constitutiona l prostration iR rxt rcme, th e pulse 
frequent and smal l, the feye r high, and the ne rrous phenomena a re pro
nounced; the patient may sink in two or three days O\'e rwhclmed by the in
tensity of the toxa:-mia. There are cases of thi s sort in wh ich the exudate in 
the throat may be Rlight. but usually the nasal s_ymptoms are pronounced. 
The temperature may be Yery s.lightly rai!lied or e\·en subnorma l. :More com
monly the seYere systemic symptoms appear at a late r date when the pharyn
geal lesion is at its height. They are consta ntly prC'scnt in cxtensi ve disease, 
and whC'n there is a sloughi ng. fetid concHion. The lymplrntic glands be
come greatly enla rged: the pallor is extreme; the face has an ashen-g ra:y 
hue; the pulse is rapid and feeble, and the temperature si nks below normal. 
In the most aggra vated forms there are ga ngrenous processes in the throat, 
and in rare instances, when life is prolonged, extensive sloughing of the 
tissues 0£ the neck. 

Escherich accounts for th e discrepancy sometimes observed between the 
se\'erity of the constitutional di sturbance rind the inlensily 0£ the local 
process. by ai:;surning varj'ing degrees or suscept ibility to the d iph th eria bacillus 
on the one hand, and to jts poison on the ot her hand. \\'ith hig h Jocal sus
ceptibi l ity of a part to the action of the bacillus, wilh Jillie general suscepti
bilitv lo the toxin, there is extem:ire local ex udn le with mild constituti onal 
symPtoms, or ·vice ·versa, se\'C re systemat ic disturbance with limited local in
flammati on. 

A leucocylosis is present iu diphtheria. Morse docs not think it of anv 
prognostic value, since it is preeent and may be prononncecl in mild case;. 

NASAL DIPHTllERIA.-In cases of pharyngeal diphtheria lhc Klebs-Loef
Aer bacillus is found on the mucous membram~ of the nose and in the secre
tions, C\·en when no membrane is present, but it may apparently produce two 
affections sim ilar enough locally but widely d iffering in their general features. 

In membranous or fibrinous diin ilis, a ver.r remarlrnhle affection seen usu
ally in children, the nares arc occupied by thick mPmbranes, but th ere is an 
entire absence of any constitutional di ~turbancc . rrhe cond ition has been 
studied very carefull .v by Park, Abbott, Gerber and Podack. and others. 
Ravenel has collected 77 cases, in 41 of which a bacte riological exami nation 
was made, in 33 the Klebs-Loeffier bacill us being present. All the cases ran 
a benign course, and in all but a few th e membrane was limited to the nose 
and the constitutional symptoms were either absent or very slight. Remark'.. 
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able and puzzling features are that the cfo~ease runs a benign course, and that 
infection of other children in the family is extremely rare. 

On the other hand, nasal diphtheria is apt to preoent a most malignant 
type of the di13ra~e. The infection may be primary in the nose. and in a case 
in my wards there was olitis media. and the Kleb~-Loefner bacillus was sepa
rated from the discharge before the condition of nasal diphtheria was sus
pected. '\Vhile some cases are of mild character. othC'rs are Yery malignant, 
and thC' constitutional symptoms most profound. The glandular inflammation 
is usually ,·cry intense. owing, as Jacobi points out. lo the great richness of the 
na~al mucosa in lymphatics. From the no::e the inflammation may extend 
through the tear-ducts to the conjunctivre and into the antra. 

LARYNGEAJ~ DIPHTHEIUA (ll!embra11ous Crollp).-\\'ith a nry large pro
portion of all the cases o[ membranous laryngitis the Klcbs-Loefficr bacillus is 
associated; in a much i::mallcr number other organisms, particularly the strep
tococcu$, arc founcl .. i\lcmbranous croup, then, may be said to be either genu
ine diphtheria or {liphlhcroid in character. Of 286 ca!'es in which the disease 
wac:. confinrd to the larynx or bronchi, in 229 the Klchl'-Locffier bacilli were 
found. I n 57 they were not present, but 17 of these cultures were unsatis
factory (Park and Reebe). The streptococcus cases are more likely to be sec
ondarv to other acute diseases. 

sYmptoms.-Xaturally, the clinical symptoms are almost identical in the 
non-specific and specific forms of membranous laryngiti$. 

The affc'Ction begins like an acute laryn~itis with slif!ht hoarscne~s and 
rough cough. to which the term croupy has been applied. ~\ftcr these symp
toms ham lasted for a day or two with rnrying intensity, the child suddenly 
becomes worse, usually ai night. and there arc signs of impeded respiration. 
At first the difficulty in breathing is paroxysmal, due probably to more or less 
spasm of the muscles of the glottis. Soon the dyspnCC'a becomes continuous, 
inf'piration and expiration become difficult, particularly the latter, and with 
the ini::pirntory mo,·cment the epigastrlum and low<'r intercostal spaces are 
retrac:tecl . The voice is hu$ky and may be reduced to a whisper. 'The color 
g radually chanpl'S and the imperfect aeration of th<' blood is shown in the 
Jividity of the lips and finger-tips. Restle5sness comes on and the child tos5es 
from side to side, vninly trying to get breath. Occ:u~ionall~·, in a oevercr par
oxyi;;m. portion~ of mrmhrane are coughed out. The fever in membranous 
laryngitis is rarely ,·er~· high and the condition of the child i$ usually ,·cry 
good at the time of thc on$d. The pulse is always increa!'ed in frequency and 
if cyanosis be preF-cnt is small. In farnrable cases the dyspncea is not very 
urgent, the color of the face remains good, and aftt•r one or two paroxysms the 
child goes to ~Jeep and w;.1kes iu the morning, perhaps without Cevcr and feel
ing comfortable. The attack may recur the following night with greater 
sc,·erity. Jn unfarnrnlilc cases the dyspncra becomes more and more urgent, 
the cyanosis deepens, the child, after a period of intense restlessness, sinks into 
a semi -comatose state. arnl death finally occurs from poisoning of the nerve 
centres. In other cases lhe onset is less sudden and is preceded by a longer 
period of indisposition. As a rule, there are pharyngeal symptoms. The 
constitutional dil'turlrnncc mav be more Fevcre. the !e\'rr higher, and there 
may be S\relling of the glancis of the neck. ] n~pertion of the fauees may 
show tlie preH'lll'l' of false mcU1branes on the pillars or on the tonsils Bae-
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teriological examination can alone determine whether thc!'c arc due to the 
Klebs-Loffier bacillus or to the streptococcus. Faggc held that non-contagious 
membranous croup may spread upward from the lar3·nx just as cliphtheritic 
inflammation js in the habit oi spreading downward from the faucc~. Ware, 
o.f Boston, whose es~ay on croup is one of the most solid contribution~ to the 
subject, reported the presence of exudate in the fauces in 74 out of 75 cases 
of croup. These observations were made prior to 1810, during periods in 
which rliphthcria was not epidemic to any extent in Boston. In protracted 
cases pulmonary symptoms may occur, which are sometimes due to the diffi
culty in expelling the muco-pus from the tubes; in others, the false membrane 
ext.ends into the trachea and even into the bronchial tubes. During the 
paroxysm the ve~icular murmur is scarcely audible, but the laryngeal sLridor 
may be loudly communicated along the bronchial lubes. 

D 1r11T1!EHJA OF OTHER PAHTS.-Primary diphtheria occurs occasionally 
in the conjunctiva. It fol lows in some instances lhc affection o[ the nasal 
mucous membrane. Some o[ the cases arc severe and serious, but it has been 
shown hy C. Frankel and others that the diphtheria bacilli may be present in 
a conjunctivitis catarrhal in character, or associated with only slight croupous 
deposit.8. 

Diphtheria of the external auditory mealus is seen in rnre instances in 
which a diphthcritic otitis media has extended through the tympanic mem~ 
brane. 

Diphtheria of the skin is most frequently seen in the severer forms of 
pharyngeal diphtheria, in which the membrane extends to the mouth and 
lips, and invades the adjacent portions of the sk in of the face. 'l'he skin about 
the anus and genitals may also be attacked. Pseudo-membranous inflamma
tion is not uncommon on ulcerated surfaces and wounds. In very many 
of these cases ii is a streptococcus infection, but in a majority, perhaps, in 
which the patient is suffering with diphtheria, the Klebs-Loefiler bacillus will 
be found in the fibrinous exudate. As proposed by Welch, the term "wound 
diphther ia" should be li mited to i nfection of a wound by the Klebs-Lodllcr 
baci ll us. This "may manifest itself as a simple inflammation, or inflammalion 
with superficia l necrosis. or inflammation with more or less adherent pscudo
mcmbrane. 'l'hc conditions as regards va rying intensity and characler oi 
the infection, association with other bacteria, particularly streptococci, and 
the necessity of a bacteriological examination to establish the diagnosis, are 
in no way different in the diphtheria of wounds from those in diphtheria 
of mucous membranes. \Vouncl diphtheria may occur without demonstrable 
connection with cases of diphtheria and without affection o[ the throat in 
the jndividual at.lacked, but such occurrences are rare" (Welch). Paralysis 
may follow wound diphther ia. Pseudo-membranous inflammations o[ wounds 
arc caused more frequently by other micro-organisms, particularly the strepto
coccus pyogenes, than by the Klebs-Loeffier bacillus. The fibrinous membrane 
so common in the neighborhood of the tracheotomy wound in diphtheria is 
rarely "''°ciatcd with the Klebs-Loeffier bacillus. Diphtheria of the genitals 
is occasiona lly seen . 

Complications and Sequelre .-Of local complications, hmmorrhage from 
the noRe or throat may occur in the severe ulcerative cases. Skin rashes are 
not infrequent, particularly the diffuse erythema. Occasionally there is urti-
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raria an<l in the sevC're cases purpura. Fatal case8 almo4 im·ariablv show 
capiUary bronchitis with broncho-pcnumonia and large patche!-= of coll~pse, or 
the .::<eplic partiC'lcf' may reach the bronchi am.I. excite gangrenous proce:-:ses 
which may I ad to ~evere and fatal hremorrhagc. Jaundicr, u~ually a feature 
of the toxtl:'nl.ia. i!' rareh- of i;:.erious import. Lot·al rran<Trcne ma\' occur 

Albuminuria, present in all SC\1ere cases, i8 ::tlarn~in; only whrn the .albu
min is in considerahlc quaniity and associated with epithelial or blood ca~t:;. 
Xeplirilis may apprar quite early in the di~ca:::e, Felting in ocra~ionally with 
complete supprc~sion of the urine. In comparison with i-carkl fo,er the renal 
changes lead less frequently to general dropsy. fo rare im.tanccs there may 
be coma, and even convulsions, without albumin in the urine, and without 
dropsy. 

Of the sequehc, paralysis is by far the most important. lt can he experi
mentally produced in animals by the inoculation of the toxins. The disease is 
a toxic neuritis, clue to the absorption of the poison. 'l'hc proportion of the 
cases in which it occurs ranges from 10 to 15 and CYcn to 20 per cent. H is 
strictly a sequel. coming on usually in the i:.econd or third week of convales
cence. It may follow very mild cases; indeed, the local lcf-iion may be so 
trifling that the onset of the paralysis alone calls atteulion to the true nature 
o[ the trouble. It is proportionately less frequent in children than in adults. 
L. W. Rolleston's recent study of the subject indicates that the early use of 
antitoxin diminishes the liability to paralysis. ln .J.V l cases collected by 
Woodhead, the palate was in\'Oh·ed in 155, the ocular muscles in 197, in 10 
other muscles. Ninety-one of the patients died. 

Of the local paralyses the most common is that which affects the palate. 
This gives a nasal character to the voice, and, owing to a return o[ liquids 
through the nose, causes a difficulty in swallowing. ~ehe palate is seen to be 
relaxed and motionless, and the sensation in it is al::-:o much impaired. The 
affection may extend to the constrictors of the pharynx. and deglutition become 
cmbarrnsscd. Within bro or three weeks or even a shorter time the paralysis 
<lisappea rs. ] n many ca5CS lhe affection of the palate is only part o[ a general 
neuritis. Of other local forms perhaps the most common arc paralyses of the 
C\'C'-lllUSCICt', intrinsic and extrinsic. rJ'here may be strahismus, plosis, and 
J~~s of power or accommocfotion. Facial paralyi:;is is rare. Thf' neuritis may 
he confined to the nerves of one limb, though more commonly the legs or the 
arms arc affected together. \'cry often with the palatal paral.r~is is a~:;ociated 
a weakness of the legs without definite palsy but with Jo's ol the knee-jerk. 

The multiple form of diphthcritic neuritis may lwµin wilh the palatal 
affection, or with loss of power of accommodation and IMs of the tendon 
reflexes. This lai:.t is an important sign, which, as Bernard, Buzzard, and 
H. L. l\IacDonnell have shown, may occur early, but is not nccc~sarily fol 
lowed by other symptoms of neuritis. There is paraplegia. which may be 
complete or involve only the extensors of the feet . 'l'he paralysis may extend 
and involve the arms and face and render the patient entirely helpless. The 
muscles of respiration may be spared. 

Jlcart.-Irrel(ularity of the heart is common. It was prc•ent in 60 per 
cent. of the Ho~ton cai:.es of W'hitc and Smith. A murmur al the apex or 
base or the hrart i~ pre5cnt in 91 per cent. of all cases. This mNlll~ . o[ conr-::e. 
that a nrnjorit)' of all young children with fever have a heart murmur. Only 
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a few cases of diphtheria have serious heart l'ymploms, ;)() out of the 94-6 
cases specially studied. Rapid action of the heart with gallop rhythm and 
epigaslric pain and tcndrrne~s are the most serious symptom~. The ca~es in 
Which the pulse drops from 110 to 4_0 Of 30 arc ll~ttall,Y YC'fj' ~C'riOHS. rfhe 
heart symptoms arc more common in the secoml or third wcrk of tla• di:-easc, 
and fatal dilatation of the heart may come on as late as the 'ixth or •cveuth 
werk. H seems probable that the heart weakness is due to g-ran11!11r and fatty 
degeneration of the muscle substance. Pos.sibly in some of the ca~cs there is 
degeneration of the vagus, a view which is supported hy the frc(]ucncy of 
paralj'sis of the palate with vomiting and epigastric pain n.nd tenderness. 

Diagnosis.-The presence o[ the Klehs-l.ocfllcr bacillus is regarded hy bac
teriologists as the sole criterion o[ true diphLhPria, and as this organism may 
be associated with all grades of throat affections, from a simple catarrh to a 
sloughing, gangre nous process, it is evident that jn many instances there will 
be a striking discrepancy between the clinical anrl the haclcriologic:il diagnosis. 

The bacteriological diagnosis is simple. The plan adopted hy the New 
York H ealth Department is a model which may he followed with arlvantagc in 
other citie$. Outfits for making cultures. com•isting of a box containing a 
tube of blood-serum and a sterilized swab in a lcsl-tubc, arc distributed to 
stations at convenient points in the city. A list of lhese places is publi,hed, 
and a physician can obtain the outfit free o[ rost. ''fhe directions are as 
follows: "The patient should be placed in a good light, and, if a chiM. prop
erly held. In cases where it is possible to get a good view of the throat. depress 
the tongue and rub the cotton swab gently but freely against any '·isible 
exudate. Jn other cases. including those in which the exudate is confined 
to the larynx, avoiding the tongue. pass the swab far hack nnd rub it freely 
again5t the mucous membrane of the pharynx and tonsils. WHhout laying the 
swab down, withdraw the cotton plug from the culturc-tubC', in~ert the swab, 
and rub that portion or it which has touched the exudate gentlv hut thoroughly 
all over the surface o! the blood-serum. Do not push lhc rnnh into the 
blood-serum, nor break the surface in any way. Then replace the swab in 
its own tube, plug both lubes, put them in the hox, ancl return thr culture 
outfit al once to the station from which it was ohtaincd." The cul lure-tubes 
which have been inoculated are kept in an incubator at 37° C. for twelve 
hours and arc then ready for examination . Some prefer a method by which 
the material from the throat collected on a sterile swah, or. as recommended 
by von Esmarch, on i:mall pieces of sterilized sponge, is sent to the laboratory 
where the cu ltures and mierm~copic examination are made by a bacteriologist. 

An immediate dia~nosis without the u~e of culturrs is o[lcn possible by 
making a smear preparation o[ the exudate from the throat. 'rlw Klchs-Locf
fl e r bacilli may he present in sufficient numbers. and may he quite character
istic to an expert. In this connection may be given the following ~tatcmcnt 
by Park, who has had such an exceptional experience: "The examination by 
a competent bacteriologist o[ the bacterial growth in a blood-serum tube which 
has been properly inoculated and kept for fourteen hours at the hody tem
perature can be thoroughly relied upon in ca~rs where thcrr is vh:ihlc. mem
brane in the throat, i[ the culture is made during tlw pC'riod in which the 
memhranC' i~ forming. and no anfo~cptic, especinlly no mcn·urial ~olutinn. has 
latel y been applied. l n cases in which the disen•c i' confined lo the• larynx or 
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bronchi, surpri!~ingly accurate results can be obtained from cultures, but in a 
certain proportion o[ cases no diphtheria bacilli will be found in the first 
culture, and ycl will be abundantly present in later cultures. We believe, 
therefore, that absolute reliance !or a diagnosis can not be placed upon a single 
culture from the pharynx in purely laryngeal cases." 

lrlt ere a bacteriological examination can not be made, the practitioner must 
regard as suspicious all forms of throat affections in children, and carry out 
measures of isolation. and disinfection. Jn this way alone can serious er rors 
be avoided. lt is not, of course, in the severer forms of membranous angina 
that mistake is likely to occur, but in the various lighter forms, many of which 
are in reality due to the Klebs-Loeffier bacillus. 

A large proportion of the cases of diphtheroid inflammation of the throat 
are due to the streptococcus pyogencs. rrhey are usually milder, and the lia
bility to genera l infection is less intense; still, in scarlet fever and other spe
cific fevers ~orne of the most virulent cases of throat disease which we see, 
with intense systemic infection, are caused by this micro-organism. These 
streptococcus cases are probably much le s numerous than the figures given 
would indicate. The more carefu l examinations in the diphtheria pavilions 
of hospitals, particularly in Europe, have shown that in the large majority 
of cases admitted the Klebs-Loeffler bacillus is present. The question of the 
diagnosis between scarlet fever with severe angina and diphtheria is dis
eu::-:sed in the section on scarlet fever. 

Prognosis.-rrhe outlook in any case depends on the promptness and thor
oughness with which antitoxin treatment is ca rri ed out. Tn hospital practice 
the mortality was formerly from 30 to 50 per cent. In the Boston City Hos
pital the death-rate between 1888 and 1894 \las only onee below 40 per ce11t., 
and in 1892 and 1893 rose to nearly 50 per cent. Following the introduction 
of antitoxin from 1895 to 1903 the death-rate has not once been above 15 per 
cent.. and of late years has been about 10 or 12 per eent. (:\lcCollom). In 
country places the disease may display an appalling virulence. In cases of 
ordinary severity the outlook is usually good. Death results from involvt'ment 
of the larynx, septic infection, sudden heart-failure. cliphtheritic paralysis, 
occasionally from urremia, and sometimes from broncho-pcnumonia occurring 
during com·a1esccnce. Jn England and \\ales in 1909 there were 5,-l7G deaths, 
compared with 9,130, the average number in the previ_ous cfoc~nnium 
(Tatham). or late years the mortality has been steadily fallmg. Jn Boston 
during the ten years ending 1903 the mortality per 10,000 of the living has 
ranaed from 30.65 to 88.73. The mortality has greatly decreased, from 18.03 
per

0

10.000 living in 1891 to 3.51 in 1903 p!cCollom) . 
Prophylaxis.-lsolation of the sick, disinfection of the clothing and of 

everything that has come in contact with th~ patient, ca:e[ul sc:utiny of ~he 
milder cases of throat disorder, aud more stnngent surveillance m the perwd 
of convalescence are the essential measures to prevent the spread of the dis
ease. Suspected cases in families or schools should be at once isolated or re
mo,·ed to a hospital ior infectious disorders. When a death has occurred from 
diphlheria. the body should be wrapped in a sheet which has been soaked in 
a corros i1·e-suuti111ate solution (1 to 2,000), and placed rn a closely sealed 
coflin. The funeral should always be prirate. 

Jn ca:-;e~ of well-marked diphtheria these precautions are usually carried 
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out, but lhe chirf danger i; from lhe milder cases. particularl.v the ambulatory 
form, in which the di~easc has perhaps not been suspected . But from sucn 
patients mingling with su~cC'ptible children the disease is often conveyed. The 
healthy children in a family in which diphtheria exists may carry the disease 
to their school-rellows. The question of the influence of isolation hospitals 
on the spread of the disease has, I think, been solved in Boston, a city which 
has suffered terribly from diphtheria. The ratio of mortality per 10,000 living 
in 1893 was 11+, and in 189-± it was 19+. In 1895 the infectious pavilion 
was openrd . .Prior lo that year only about 10 per cent. of the reported cases 
'Yerc trcntcd jn ho~pital; in succeeding years 50 per cent. were treated in hos
pital. Jn 1898 the mortality per 10,000 had fallen to 3, and in 1899 it 
was ·-L9. 

A very important matter in the prophylaxis relates to the period of con
valescence. ] t has been shown by numerous observations that, after all the 
membrane has cleared away, virulent bacrni may persist in the throat from 
periods ranging from six weeks to six months, or even longer. The disease 
may be communicated by these carriers and they should be isolated and the 
throat carefully treated, but there are cases very resistant to all forms of 
throat anliscplics. Antitoxin may be applied loca lly to the throat and spray
ing the throat and no~c with a bouillon culture of staphylococcus pyogenes. 
aureus is i::.tated to be an efficient measure. 

It cannot be too strongly emphasized that the important elements in the 
prophylaxis of diphtheria are the rigid scrutiny of the milder types of throat 
affection, and the thorough isolation and disinfection of the individual 
patients. During an epidemic there should be repeated examinations made of 
all tho!==e exposed to infection. 

Careful attention should be given to the throats and mouths of childen, 
particularly to the teeth and tonsils, as Caille has urged. Swollen and en
larged tonsils should be removed. Cats and dogs may carry inf~ction and 
should be excluded from coming in contact with patients. In persons exposed, 
the anti:-:eptic mouth washes, such as corrosive sublimate (1 to 10,000), hyd ro
gen peroxide, or swabbing the throat with a diluted Loeffier's solution, should 
be emplo_red. llhysicians and nmses should wear gowns and caps, and cover 
the no::;e and mouth with gauze. 

l1.l:MtiN IZA'l'lON.-rrhc gi\"ing of antitoxin as a preventive measure has an 
important place. lts value is we11 shown in the children's hospitals in which 
it is given as a routine prophylactic measure. The usual dose for adults is 
1,000 units, for older children 750 units, and for children under two years 
of agr 500 units. 'J'he immunity lasts about three weeks. The same precau
tions should be taken as in giving antitoxin to those with the disease. 

Treatment.-' l'hl• important points are hygienic measures to preYent the 
spread of the malady, local treatment of the throat to destroy the bacilli, 
medication , general or specific, to counteract the effects of the toxins, and, 
lastly. lo meet the complications and sequel<E. 

(a) ll Y011"11c MEASUHES.-'l'he patient should be in a room from which 
the carpets, curtains, and superfluous furniture have been removed. The tem
perature shoulrl be ahout 68°, and thorough ventilation should be secured. 
'The air may IJC' kept moist by a ketlle or a steam-atomizer. If possible. only 
tte JJ"f'e, the child's mother, and the doctor should come in contact with the 
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patient. During the visit lhe physician should wear a gown and cap, and on 
lea,·ing the room he should thoroughly wash his hands an<l face in a corrosh·e
i-nhlimate solul~on. rrhc strtctest quarantine should be employed against 
other members m the house. 

(b) LOCAL TREATMENT.-In mild cases the throat symptoms are alone 
promint•nl. Yigorous local treatment from the outset should be carried out, 
t~1king especial care in all instances to avoid mechanical injury to the tissues . 
. \ n•ry large number of solutions have been recommended . They are best 
employed with a swab o[ cotton-wool or a soft sponge, or irrigation with hot 
antiseptic solutions may be used. The direct application with a swab of cot
ton-wool or sponge is, as a rule, effective. In many young children it is really 
a most trying procedure to carry out the treatment, and sometimes one is 
compelled lo desist. In infants lhe disinfecting fluid s are someti mes better 
applied through lhe nostrils, but the irrigating stream should be allowed to 
flow very gently. The following solutions may be employed : 

Loefller's solution: filenthol, JO grams dissoh·ecl in toluol to 36 c. c.; Liq. 
Ferri sesquichlorali, -1 c. c.; alcohol absol., GO c. r. 

Corrosive sublimate, 1 to 1,000, either alone or with tartaric acid, 5 
grams to the litre. 

Carbolic acid, 3 per cen t. in 30 per cent. alcohol solution, is much employed; 
some prefer to touch the small spots of exudate with pure carbolic acid . 

. \noih('r !-Olution is: 'l~he tincture oi the pcrrhloride o[ iron, a drachm 
and a half, in glycerine, one ounce, water, one ounce, with from 15 to 20 
minims of ca rbolic acid. Chlorine water, bori c acid, peroxide 0£ hydrogen, 
iodoform. lactic acid, trypsin, and papain are also recommended. 

Jn rnanr cases the use of an alkaline solution or even of a saline solution 
is more salisfactory than antiseptics. 

Na,al diphtheria requires prompt and thorough disin fection of the pas
sages. ,Jacobi recommends chloride of sodium, saturated boric acid, or 1 part 
of bich loricle of mercury, 35 of chloride of sodium, and 1,000 of water, 
or thr 1-pl'r-crnt. solntion of carbolic acid . Loefller's solution may be diluted 
and applied with a syringe or spray. To be effectual the injection must be 
properly given. The nurse should be instructed to pass the nozzle of the 
Eyringe horizontally, not vertically; otherwise the fluid will return through the 
same nostril. 

\Yhrn the larynx becomes involved, a steam tent may be arranged upon 
the b('d, i::;o that tirn child may breathe an atmosphere saturated with moisture. 
" "hen the signs of obstruction are marked there should be no delay in the per
forrmmce of intubation or tracheotomy. The choice between these must depend 
on the ci rcu mstances in each case. Intubation may be regarded as the opera
tion of rhoice in the majority of cases. Tracheotomy is preferable in adults 
and may be the operation of necessity. The patient requires- more skillful care 
after intubation than after tracheotomy. 

IIot applications to the neck are usually very grateful, particularly to 
young children, though in the case of older children and adults the ice poul
tices a re lo be preferred. 

(c) GENERAL MEASURES.-Every effort should be made to nouri sh the 
patient. 'rhe food should be liquid-milk, beef juices, barley water. ice 
crl'arn, albumen water. and soups. The patient should be encouraged to drink 
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water freely. If there is di fficul ty in t aking it by mouth, it shoul d be given 
by the bowel or by infusion. The bowels should be free ly opened, fo r which a 
calomel and saline purge is usually best. When the pharyngea l irwol\'ement 
is very great and swal lowing painful, nutri tive enemata should be used . . Jn 
cases with severe constitutional symptoms sti mulants should be given early. 

Med icines giYen internally are of very little avail , but t here is sti ll a wide
spread belief in the profession that fo rms of mercury are benefi cial. The 
tincture of t.he perchlori de of iron is also very warmly recommended . We 
mu st rely on general measu res of feeding and stimulation to support the 
strength. 

(d) ANTITOXIN TR EATM ENT.-As the years go on additional experience 
has shown that, thorou ghly carried out, thi s method of treatment is both 
safe and efficacious. There are no reasonabl9 grounds for skepticism on the 
part of intelli gent practi tioners, and still less on the part of those in charge 
of the hospi ta ls fo r in fecti ous diseases. 

The principl e of ac ti on depends on the circumstance that the blood-scrum 
of an ani mal rendered immune, when introd uced into another animal, protects 
it from in fect ion with the diphtheria baci lli , and has also an important cura
ti ve infl uence upon diphtheria, whether artificially given to animal s, or spon
taneo usly acqu ired by man. In the preparation or the blood-serum a uniform 
standard strength is procured. The antitoxin unit is the amount of anti toxin 
which, injC'cted into a guinea-pig of 250 grams in weight, neutralizes 100 
times the minimum fatal dose of toxin of standard strength. 

Dosage.-Thi s is one of the most important questions relating to the use 
of the antitoxin. J. H. McCollom, of the Boston Ci ty H ospital , who has prob
ably had a richer experience with the disease than any man in the United 
States, insists that the guiding practice in the use of the ant itoxin is to give 
it until the characteristic effects are produced, whether 4,000 or 70,000 units 
be required fo r thi s result. He very rightly remarks tha t in th e case of a 
pati ent ill with diphtheria there is no way of est imating the quantity of toxin 
generated by the membrane, and therefore one must admini ster the agent unt.il 
the characteri stic effect is produced-viz., the shriveling o[ the membrane, 
the diminution of the nasal discharge, the correction of the fet id odor, and a 
general improvement in the condition of the pati ent. No case, he says, in the 
acute stage should be considered hopeless. " \\hen one sees a patient with 
membrane co,·ering the tonsils and uvula, profu se sani ous discharge from the 
nose, spots o[ ccchymosis on the body and extremities, cold, clammy hands 
and feet, a fcehlc pulse. and the nauseous odor of diphtheria, and finds that 
afte r the ad mini strati on of 10,000 units of anti toxin in t wo doses the condi
ti on of the patient improves sli ghtly; that a fte r 10,000 units rnore have been 
given there is a marked abatement in the severity of the symptoms; that when 
an addit ional JO.DOO uni ts have been given the patient is apparently out of 
dan p;C' r. and cventuaJly recovers-one must believe in the curati ve power of 
antitoxi n. When one secs a patient in whom the intubation tube has been 
repeatedly cl ogged, when the hopeless condition of the pat ient changes for the 
better after the admini stration of 50,000 units. one can not help but be con· 
vinced of the im portance of giving large doses of ant itoxin in the very severe 
and apparrntl y hopeless caB-es. In the majorily of inslances these large do~es 
are not required. particularly if the patieuts are seen early in the attack. 1,000 
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to G,000 units being enough to produce the characteriEtic effect on the mem
brane." The initial dose in ordinary cases should be from 3,000 to 5,000 
units and the result must determine the frequency of repetition . In severe 
cases and in laryngeal diphtheria the firEt dose should be from 3.000 to 10,000 
units, repeated in six hours. The danger is in gh·ing too small and not too 
large a doEe. 

Admir1i .... tralion.-Anlitoxin should he injected into the subcutaneous cel
lular th~~ue; the ab<lominal wall. the thoracic wall and tl1t· ha«k near the angle 
o! the scapula arc the usual sites. The skin and nce<llc ~huuld be thoroughly 
clean. 

FarnraUlc effects are seen in the improYemcnt in hoth the local and frl'ncral 
condition . The swelling of the iauces su\J~ide:- 1 the mcmbrnne begins to 
die:appcar, the trmpcrat11rc falls, and the pnl!=c becomc~ ~lower . 

L"nluu·ard Bffcds.-"Hl•rum Discasc."-This ma~· appcar in any normal 
indh·i<lual aml is due to the 8erum and not to the antitoxin. Following the 
injection aftcr a varying interrnl. which Yarics from one to cip-htecn days, but 
is HHrnlly between SC\'Cn and ten day.::. a local react inn appt.:ilrS which may be 
accompanied by general symptom:::. The ~ite of injC('tion ~hows cedcma, urti
caria or crylhcma. which may btcome more or le~5 gt'ncral. )i[alaisc, vomiting, 
fncr, aclcnitis. alUuminuria, and arthralgia may a('co111pan~· thi!=. The !=.)"111p
torns arc usually not £eH're and cli~appcar in thrl'c or four days. Calcium 
lactate (gr. xv, 1 !!Ill . three time~ a clay) may he giHn a!-- a prophylactic or 
when the symptoms ha,·e appearNl . There i~ another nactiou which is much 
more serious. ] n illlli\"iduals who haw been ginn antitoxin JHeYiou!=ly, ernn 
at a long intenal-who h:we been sen:::itlzccl-in rnme who h<we hail asthma 
and in some o[ those who are affected by the smell or proximity of horses, an 
acute dangerous condition may Le caused by the injection of seru m-anaphy
laxis. Thi s comes on Yery suddenly and with acute symptoms, among which 
are extreme distress, dyspncea. cyanosis. reclema, collapse, respiratory failure 
~tnd ronnd!=ions: death may follow rapicll,v. Fortunntl'ly thi!'l occurs rarely, 
but its possibility should be kept in mind, and before giYing antitoxin the 
rntient should be asked as to a history of asthma, an idio:.:.yncrasy to horses 
and preYious administration o[ antitoxin . If there is any reason to suspect 
the po»ibility of a reaction. the patient should be tested by the administration 
of two or three clrops of antitoxin, which will not gfre a dangerous react ion. 
If he is susceptible a reaction usually occurs in an hour, but it is safer to 
wait three hours. The skin reaction maY al>o be tried ()fo»). but this de
mands twenty-four hours. too long to wait if the cliphthl'ria is se\"ere. Ir the 
patients are ~cnsitirn and the need of antitoxin is great, small closes shou ld be 
gi\"cn at short intcrrnls. In the absence of reaction it is safe to giYe the usual 
dose, for a scmitizccl individual, after recciYing a small clo~e. is refractory to 
larger doses some hours later. This mm:t be kept in mind in the case of 
patients who have a relapse, as if seYen clnys haYe l•lap~cd :-:ince fhe first dose 
the patient may be sensitized. Children seem to he muC'h lc"s liable to sensi
tizafion than acln1ts. If anaphylaxis should occur, morphia (gr. ~) and 
atropine (!:'· J-100) hypoclermically shonlcl he µ-iren at once. Artificial 
respiration !:'houlcl he done if there i5 re~piratory failure . 

Resulls.-Of 18:1,2.16 cases trc>ated m l."iO citil'S prcYinus to the scrum 
period, the mortality was 38.-1 per cent. Siner the introduc:tinn of serum 
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among 132.5-18 cases, there was a mortality of 1-l.6 per cent. LeaYing out 
those not treafrd with the 5=erum. the mortnlity wa~ !l.8 per cent. ( E1lwm 
Rosenthal). The figures of the BoEton C'ity IIo>pital are of special value, as 
the number of cas.es is large, the character severe, and the Director of the 
South Department, Dr. ~IcCollom, has had faith in the treatment and courage 
in carrying it out. 

In Chicago, for fifteen years before antitoxin treatment, the death rate 
was l H, for the fifteen years after its introduction it was 38 (G . B. Young). 

Conmlesccnce.-This demands special care. particularly lf there are signs 
of cardiac disturbance. In this .,·ent the patient >l10uld he kept absolutely 
at rest and this may be necessary for a. long period. Xourishment should be 
given freely, strych nine administered in full do3cs, anrl iron with arsenic if 
there is an~rnia. H swallowing \Jecomcs diflicult it is wise to use the stomach 
tube for feeding. \\" ith lhe post-d iph theritic paralr<is the patients should be 
kept in hcfl, feel lih('rally and gin_·Il str~·rhnine hypoclermiC'ally. Antitoxin 
is valuable in doses of 1,000 to 3.000 units dailr. ln the chronic forms with 
muscular wasting. electricity and ma::sage shouIJ be used. The patient should 
not be discharged from quarantine until two successive cultures from the 
throat and nose, two days apart, hare been ncgati,·e. 

VI. THE PNEUMONIAS AND PNEUMOCOCCIC INFECTIONS 

A vari ety of diseases are caused by the pncurnococcus, among which lobar 
and lobular pneumonia are the most important. Yarious inflammatory affec
tions of the lungs may be caused by other organi~ms, but the pneumococcus 
plays the important rOle in the common :fibrinous pnC'umonia and in the ordi
nary broncho-pneumonia . It may set up also many local affections and is the 
cause of many terminal infections in chronic diseases. 

A. LOBAR PNEUMONIA 

(Croupous or Filninous Pneumonia. Lung Fever) 

Detinition.-.\n infection cam~ccl hy the pneumocorcus of Fraenkel, char
acterized by inflammation of the lungs, a toxremia of varying intensity and 
a fever which usually terminates by crisis. Secondary infective processes are 
common. 

History.-The diseaEc was known to Tii ppocrateE and the old Greek phy,i
cians, by whom it was confounded with pleuri:-y. Among- the ancients . .-\re
tams gave a remarkable description. "Rurl<ly in countenance, but especiallv 
the cheeks; the white of the eyes Yery brip-bt anrl fatly: the poi nt of the no'~ 
flat; the veins in the templrs and neck distended: loss of appetite; pulse, at 
:first, large, empt:·, very frequC'nt, as if forcihly accelerated; heat indeed, e::der
nally, feeble, and more humid than natural. hut , internally, dry and very hot, 
by means of whi ch the h~eath is hot; there is thi"t. dryness of the t~ngue, 
desire of cold air, abcrrahon of rnmd; coug-h mostly dry. but if anything be 
hrought up it is a frothy phle!.(m, or Eli gbtly ti nged with hile, or with a very 
florid tinge of blood . The blood-Etained is of all others lhe worst." At the 
enJ or the ~(' \'C'nlecnth and the beginning of the eighteenth century :Jiorgag:ni 
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and Yal$alva ma<lc manr accurate clinical and :rnatomical ob5errntions on the 
disease. Our modt•rn k1~owle<lge dates from Lai..•nnec: ( lt'.IHI). who~e ma;;.terly 
description of the phy5ical sign~ and morbid. anatomy left very little for subse
qurnt oh::;ervers to adU. or modify. 

Incidence.-One of the mo:-:t whle-=prea<l and fawl of all acute di,.;ea"e-=. 
pneumonia ha~ bl'comt: the '·Captain of the }[l·n of Dl'ath:· to u:-e the phra.:;e 
applied by John Bunyan to con,umption. In Englarnl and \\"ale< in JDOV 
there were 46,108 deaths from this can::!e : 6,07:.? wt•n· attrihute<l to lobar 
pneumonia, 19,79.) to broncho-pneumonia. 11 to epi<lrn1ir p1wumonia. while 
20.~30 were rt•gi~terc<l as from. pneumonia without further q'ualiiication. The 
rnited States Ccn!'US Heport fur inn p-in·;:;. ] 17.7 ch·aths from pneumonia 
per 100.000 popnlation. An appnn'm incn·a~c is notcil in the largl'r cities, 
particularly Kew York and Chi(':lg-O. 

Careful studies of tropical pneumonia haYc been made at Panama. .\.t the 
Ancon Hospital among .YI 1 ra~es the mortality wa~ :n pL·r l'iJnt.; amon.g the 
mixed races, natin:s of the hthrnus. from ;){I to Gil per cent. 'l'he ~ame hi.gh 
death rate pre,·ails at the Colon Hospiwl. .\mong- thl' n:.uin• ... emplon•rl in the 
Transrnal minrs the cli:"case is Yery farnL killing a larger numbl'r than any 
other cfo:ease. tuberculosis coming ::;eroml. ]t is more particular!:- among the 
natiYes during the first month of work in the mine.", -113 per thou:::and of all 
death!' during- thi~ period. There is a markul dl'rline in sutc.'l·ecling periods of 
six months-from Hi per thou:::and in the fir:o:t ~h: months to fl .'?-b per thou:-:and 
in the second six months, and 5.5 per thou~and in the third six month;;. Of 
a total of 6.333 deaths in 1909-1910 in the labor area. 2:!G-f. more than one
t hird, were due to pneumonia (G.D. ::'llaynard). The cac:;c mortality is not 
extraordinari1y h igh; Dr. ] n-ine tells me not more than from 20 to 2.5 per 
cent. The mine owners han• at last aroused to the nece~sity of doing some· 
t hing to check 1h is appalling mortnlity ancl Sir .\ \mroth Wright is making 
a study of t he local conditions. 

Etiology.-AGE.-rro the sixth year tbe prcdispo!'ition to pneumonia is 
marked; it diminishes to the fifteenth year, but then for each subsequent 
decade i t increases. F or children H olfs statistics of 500 cases give: First 
yea r. 15 per cent.; from the second to the !'ixth year, G-2 per cent.; from the 
seventh to the elcrcnth year. 21 per cent. : from the twelfth to the fourteenth 
year, 2 per cent. Lobar pneumonia has been met with in the nc\\·-horn. The 
relation to age is well shown in the L". S. C'cnsu; Heport for 1900. The death
rate in persons from fifteen to fort_r-fh·e years was 100.05 per 100.000 of popu
lation ; from forty.the to sixty-firn years it was 2G3.l'?; and in persons 
sixty-fh-e yea rs of age and OYer it WilS 733.7'7. Pneumonia may well be called. 
the friend of the aged. 'l'aken off by it in an acute, short, not often painful 
illness, the old e;cape those '·cold gradations of decay" that make the last 
stage of all so distn:~r::ing. 

Sn:.-)fales arc more frequently affected than fcmales- 533 to 1?5 in 
t he Johns Hopkins llo>pital series. 

RACE.- In the United States pneumonia is more fatal in negroes than 
among the whHcs. This was not so marked in our figures at the J-ohns Hop
kins H o>pital. but at the Charite Ho,pital, Xew Orleans, and at the Ancon 
and Colon hospitals "( the Cullill Zone the death rate among the negroes is 
much higher. 
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SOCIAL COKDTTTON.-The cllsease is more common in the cities. Indi~ 
viduals who are much exposed to hardship and cold are particularly liable to 
the disease. Newcomers and immigrants are stated to be less susceptible than 
native inhabitants. 

PERSON~\L CoxDITJOX.-Debilitating cam:es of a11 sorts render individuals 
more susceptible. Alcoholism is perhaps the mm=t potent predisposing factor. 
Robust, healthv men arc, however, often attacked. 

PnEVIOCS .\TT .. \CK.-Xo other acute cli5easc recurs in the same individual 
with such frequency. Instances are on record of indiYiduals who have had 
ten or more aUaCks. The percentage of recurr<'nccs has been placed as high 
as 50. Netter gives it as 31, and he has collected the statistics of eleven 
observers who place the percentage at 26.8. Among the highest figures for 
recurrences are those of Benjamin Rush. 28, and Andral, 16. 

TRAUMA-CONTUSION·PNEOMOKIA.-Pneumonia may fol low directly upon 
injury, particularly ol the chest, without necessarily any lesion of the lung. 
Litten gives -±.4 per cent., Stern 2.8 per cent. Stern describes three clinical 
varieties: first, the ordinary lobar pneumonia following a contusion of the 
chest wall; secondly, atypical cases, with slight feyer and not very character
istic physical signs; thirdly, cases with the ph:y::ical signs and features of 
broncho-_pneumonia. The last two \'arieties haYc a favorable prognosis. Ac
cording to Ballard, workers in certain phosphate factories, v.•here they breathe 
a very dusty atmosphere. are particularly prone to pneumonia. 

CoLD has been ior years regarded as an important etiological factor. The 
frequent occurrence of an foit.ial cl1ill ]ms been one reason for this widespread 
helief. As to the close association of pnf'nmonia with expornre there can be 
no question. \Ye see the disease occur either promptly after a wetting or a 
chilling due to some unusual exposure. or come on after an ord inary catarrh 
of one or two clays' duration . Co1d is now regnrclecl simply as a factor in 
lowering the resistance of the bronchial and pulmonary ti ssues. 

CLDfATE AND SEASON.-Climate docs not appear to have very much influ
ence, as pneumonia prcrnils equally in hot and cold countries. It is stated to 
be more prernlcnt in the Southern than in the ~ orthcrn States, but an exam
ination of the Census Reports shows that there is very little difference in the 
various State groups. 

The disease is less prevalent in England than in the United States, where 
the dry, ornrheated air of the houses foyers catarrhal processes in the air 
passages, though I know of no figures which show a greater incidence of pneu
mococci in the mouths and throats of the inhabitants of the latter country. 

Much more important is the influence of srason. Statistics are almost 
unanimous in placing the highest incidence of the disease in the winter and 
spring months. In Montreal, January. the coldcet month of the year, but with 
steady temperature, has usually a comparatively low death-rate from pneu
monia. The large statistics of Seitz from )funich and of Seibert of New 
York give the highest percentage in Fl'bruary and )farch. 

Bacteriology of Acute Lobar Pneumonia.-(11) Mrn1<ococcus LANCEOLA
TUS, PNEUMOCOCCUS OR DIPLOCOCCLS PNEUMONllE O'P FRAENKEL AND WEICH· 
SELBAUM.-In September, 1880, Sternberg inoculated rabbits with his own 
saliva ancl isolated a micrococcus. The publication was not made until April, 
18Rl. Pa.teur discovered the same organism in the saliva of a child dead 
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of hyclropholiia in DL"cemher, 1880. and the priority of the di>co,·ery belongs 
to him, as his publication i5 dated January. 1881. There wa:". howe,·er

1 
no 

5u:-opicion that this organi~m was concerned in the etiology o[ lobar pneumo
nia, and it wa:-=: nol really until _\pril. 18t>.t-, that l•,raenkel determinl'd th<lt the 
organi::m £ournl by Sternberg and P::Hcur in the 5alirn. and known a:-; the 
coccus of sputum ~cptic:rmia. was the mo::::t frequent germ in pneumonia. 

The organi::m is a somewhat elliptical. lance-shaped coccus, u~ually occur
rinµ- in pairt'; la.•nce the ll'l'l11 cliplotnl'Cll'. lt i~ rcudil.r demom•tnth.•d in C'nwr
glass preparations with the u~ual dyes and by the Gram method. ~\bout the 
organism in the sputum 'l capsule can always he demonstrated. Its culturnl 
and biological properties pre:::ent many rnriations, for a consiJ.eration of which 
the student is referred to the text-books on bacteriology. Scarcely any pecul
iarity is constant. A large number of varieties have been cullirnted . Its 
kinship to 1..'.'lreplococcus pyogencs is regarded by many ac; Yery clo:-::.e. but the 
alkaline serum-water medium, containing inulin, recommended by His, serres 
to distinguish the pneumococcus from the streptococcus. 

Distribution in tlw Body.-In the bronchial secretions and in the affected 
lung the pneumococcus is readily demon.::.tratl'd in smears, and in the latter 
in sections. ""ith the more n•cent method~ it is po~,.ible to i:-0olat.e the pneu
mococcus from the blood in a lar!!e proportion of all case:;. 

(b) PNEt:Mococct:s LXDER :\01rnAL C'oxomoxs.-(1) ln the Jloulh.
The e.tudics of the Xew York Pneumonia Commi~~ion hare ~howu that the 
pneumococcus is present in the mouth~ of a. large proportion of healthy 
indh·iduals, the rnrious obseners gi' ing ~O to DO Jll'l' cent. or posith·e r<;..;ulls. 
The virulence is not al ways uniform. and J.ongcope and Fox were ahle to 
show that the salirn of the same individual increa._.;ed in ,·irulence during the 
winter months. 8omc persons alway::. harbor a virulent rnricty. Buerger at 
the Mt. Sinai Ilospital :.:tudied the communicability of the organism from one 
person to another, and lt was founrl repeatedly th;1t normal indi,·idual~
i. e., persons in whose mouths the pueum0t::occus was pron•<l h~· repeated C'\':am
inations to be absent-acquired the organism3 hy a:-~ot•ation with cases of 
pneumonia, or with healthy persons in whose sali\·a pneumorocci were prc.;:.ent. 

(2) Outside the Body.-The rial>ility of the pnrumococcus is not great. 
It has been fonn<l ocrasionalh in the ck-.t and ~weepings or rooms, but \\'ood 
has shown (Xew York Com;ni::'sion Report) that the g-erms expo:::ed to sun
light die in a \'Cry short time-an hour anJ a half hein!! the limit. In moi~t 
l=putum kept in a dark room the germ~ li\·ed ten chw~. ancl in a badly venti
lated room in which a per:"on with pneumonia couglu:d. the germs suspended 
in the air reti1im'<l thC'ir dtalin· for H'YC'ral hours. 

(c) BACILLr'S P:'\F:l':'.\W:'\L"E .eF F1nrnr.:\:'\nrn .-Thi~ i~ a larger organi~m 
than the pneumococcu!!-, and appears in the form of plump. ~hart rods. It al'o 
~howe. a capsule, but presents marked biological and cultural differences from 
J='raenkel's pneumococcus. It may cau:<e broncho-1meurnonia and other affec
tions. and is not a cause of genuine lobar pneumonia. The exudate cauFL•ll by 
this bacillus is usually more viscid and poorer in fibrin than that in tliplo

coecus pneumonia. 
(d) OTHEH OnO.\NISM~.-Yarion~ bacteria may be aFsociated with the 

pneumococcus in lobar pneumonia. the most common of th.~~e being Strep
tococcus pyogenes, the pyogcnic staphylococci, an<l Friedlander's pm•umo-
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bacillus; but while thc:::e 1atter may rnuo:t• hr< 1who-pneumonia, thr_,. }m\C 
not been satiidactorih· dcmomtratecl to he othtr tlrnn 'lt>ronclarv im·a<1er~ in 
lobar 1m(•urnonia. I~ikcwise the pneumonia~ cau~cd hy Bflriilus lyphosus1 
Bacillus diphthrri!1', and the influenza bacillus are not to be identified with 
true Johar pneumonia. 

Clinically. the infectious naiurr of pneumonia was. recoµ-nizr(l long hcfrirc 
We knew anything of the JJllCUlllOCOCCllS. Jt 1lln.\" O('Cllf in endemic form. local
ized in certain houses. in Uarrac·k.::. jail:;:. and school~. ~\s many as ten occu
pantE of one house Imm been attacked. I ham seen three members of a family 
consecutively attacked with a mo--t malignant type of pneumonia. .Among 
the more remarkahle cnrlc:niic oHtlJrrnh is that rcport('d by \\' . B . lfodman, of 
Frankfort. Ky. Jn a prison with a population o( 735 t.hcrc occurred i n one 
year 118 cases of pneumonia with ?.5 <lcatlt~ . r11he di~ease may assume epi
demic proportions. Jn the .) fJddlesborough cpidc111ic, so cnrcfully studied by 
Ballard, there were G82 persons attacked. with a mortality o[ 21 per cent. 
During some ycn rs pneumo11ia i::. so prcrnlcnt that it is prnct. ically pa ndemic. 
Direct contngion is suggc:.:;tcd by the fad that a pati('11t in t.hc nC'xt bed to a 
pneumonia case may take the diseaH>, or·? or 3 cases ma~· follow in rapid rnc
cession in a ward. lt is Yery exceptional. howen:r, for nurses or doctors to be 
attacked. 

Condi t ions Favoring I nfection.- Somc ha,-c been referred to; of man y we 
are still ignorant. The all -important fact is that a majority of us harbo; the 
germ in the month or nose or throat. It has been shown that the 
virulence Yari<'s at different periods, and with this may be associated the 
well-known seasonal prernlence of rhe dise::isc. Some ind ividuals are less 
resistant, and in no other acute di::ease may so many successive attacks 
occur in the same person . It is notorious that the negro r ace in the 
United States, in Panama, and in Soutli A frica shows an extreme sus
ceptibility; on the other hand, the Chin°'e in the South African com
pounds Ehowcd an extraordi nary resistance to the disease ( P orter) . 
P robably for each one of us it is a battle between the degree of resist
ance and the virulence of the organism which we ha rbor. A catarrh of the 
upper air pm:saµcs. exposure. alcoholi<::m . etc.. weaken the dC'Ccnccfl.. lower the 
ni~i~tance a~ we say. and gi,·c the ewr-pret:cnt enemy a chanec. either for 
frontal attack in the lunJ!s, in an acute ~neumonia. or to make a flanking 
a~sault on some unprotected region, causmg a peritonitis. otitifl.. sinusitis, 
etc. The exp1osiYe omet of the disease bears a certain rc~emblance to the 
anaphylactic reaction. 

I mmunity, Serum and Vaccine Therapy .-In spite of an extraordinary 
amount of work, our knowledge of the :=.uhj<'dfl. is still YerY uni;:.afo;factorv. 
The pneumococcus. cloes not produce in artificial cultures :~ny strong. sol~
ble toxin analogous to the diphtheria toxin or th(' tctanm• toxin , hut its poison 
is contained within the hnderial crll!", from which it may he extracted in 
various way!", or it may be sd free from the dead or d<'g<'n~ratC'd cocci. The 
poEsihility that the pneumococcus may H'crrte a ~oluhle toxi n in the jnfected 
human or :rnimal bo<l,v may he admitted, hut of thi5; thrre is no <'OllC'lusiYe 
demonstration. Ry the u~e of li\'ing or dead }ineumorocci or their extracts, 
animals may he Yarrinatccl EO that their blood-H•rum i~ cnpahle of protecting 
susceptible animals agaim:t many times the minimal fatal do~e of the virulent 
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pneum(lrON'11i:'. Stn O!! protrctiYe ..:lrum ha:-: tlrn~ liet:n nhtainetl from rabbits, 
hc1r:"t's. a:''.'"l'i-, cowe, and cthe:r animal:; subjt·rte<l. to n·pNttt:d inoculations with 
dead ancl Ji,·ing cultures of the pm•umoe:oe:e:u~. This specific Sl'l'llm is neither 

:1~:i~~~~:C~~~ ~~c~~~~~~a~.nd )~::~~;,~k~l~e ~~~~~~-1~80:~~:~ /\,?~i~h!>j~;~iI~~~~\~~ 
an.l otherB haYe demon:"trattd op::onim in the circulating blood which enter 
into chemical combination with the cucci, rendering them thereby more read
ily engulfed and cligt•stod by the phagocytes. 

:Jlany trials have bcC'n made of the curatirn rnlue of antipneumococcic 
scrum in the treatmrnt of pnl'umonia, but thus far it has not been shown to 
influence in any marked <l<'grce the course or the disease in man. Fa\'orablo 
results arc claimed to ha,-c been obtained from Roemer·s s('rum . Yaccine 
therapy is on Hs trial in the disea:::c and the results so far ha\'C not been very 
satisfadorv. 

Morbil Anatomy.-Sincc the time of La<.:nnce. patholo,gists hare rc1.:og
n ized three stage:; in the inflamed lung: engorgr-mcnt. red hepatization, and 
gray hcpatizat.ion. 

I n the stage or rngorgement the lung tissue is clcl'p m1 in color, firmer 
to the touch, and more solid, and on section the surface is hathetl with blood 
an d serum. ] t ~till crepitates, though not so distinctly as healthy lung, and 
excised portions float. The air-c('lls can be dilated by insuffiation from the 
bronchus. The capillary YC!=sels are greatly di .... tendrcl, the ah-eolar epithelium 
swollen, and the air-cells occupied hy a rnriable number of blood corpm:clcs 
and detached alveolar cells. Jn the 'tage of red hcpalizalion the lung (i,;ue 
is solid, P rrn, an d ai rl ess. ]f the entire lobe is irn·oln1rl it looks vo l umi nou~, 
and shows inden tations of the rihs . On section. t he ~urface i:S dry, redclish
brown in color, and has lost the derply congested appearance of t he first stage. 
One of t he most remarkable features is the Iriability; in strik ing contrast 
to the hea lt hy lung. which is torn with difficulty. T he surface has a granu
lar appearance clue to the fibrinous pl ugs filling the a ir-cells. T he disti 11ctncss 
of this a ppearance var ies greatly with the size of t he a lveoli, ,\•h ich a re about 
0.10 mm. in diameter in the infant. 0.15 or 0.lG in the adult, ancl from 0.20 
to 0.25 in old age. On scraping the surface with a knife a reddish viscid 
serum is rcmO\'Cd. containing small granular masses. 'l'hC' smaller bronchi 
often contain fibrinous pluf!S. lf the lung has been removed before the heart, 
it is not u ncommon to find solid mouldi-' of clot filling tht.• bloocl-Yesscls. 
) Iicroscopically, the air-.cclls are <:em to he occupied by_ coagu lated fib rin in 
the mc~hes of which are re:d hlood-corpu:-:clc:;, mononuclear and polynuclcar 
Jcucocyk~. and alveolar cpithc·lium. Tht> ah·eolar wall,;: arc infiltrated a111l 
l('ucontcs arc seen in the interlobular ti:-::-:ues . Cornr-~la~~ preparations from 
the cx~ulatc, and thin sectiom: show, a;: a rule. t.he diploeotc:i already referred 
to, many of which arc contained within cell5-. Staphylococci and strC'pto
cocci may al~o be s.ecn in rnmc ca:::c5. In the i->fagC' of gray ltrpalizalion the 
tissue ha~ changc•d from a n·l1t1i:'h-hrown to a grnyi:"h-white color. The surfa~iJ 
is moister, the exudate ohtaine1l on ::rr<iping i:0- more turbid. thr granules m 
thr acini are lc~s distinct. anll the lung ti~:-:tl(l- i~ :-till more friahlr. The ai r
ce1ls an• rl en~tly filled \\ith leurocytu, the fibrin ndwork and t_he red blood
corpus.clc~ have Jurµ-t 1ly di:-:appt'arecl. .\ more achancC'd cond1tinn of _gray 
hepatization is that known a:; purulent infiltration, in which the lung tissue 
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is softer ancl batheU with a purulent fluid . Small ab~ccss ca,·ities may form, 
and by their fusion larger ones, though this is a rnre event in ordinary 
pneumonia. 

lh:sOLl"TIOx.-'fhe changes in the exudate "·hich lead to its resolution are 
due to an autolytic <ligc:-:tion by proteolytic enzymes which are present much 
more abundantly in gray hcpatization than in the preceding i:;tage. The dis· 
soh·ed exmlate is for the mo;:;t part excreted by the kidneys.. By following the 
nitrogen excess in the urine the progress of resolution may be followed and 
even an e~timale forme<l of the amounl of the exudate thus eliminated. In 
a shuly from clinic n. \\". Cook found in ca,cs of clclaYecl resolution that 
the nitrogen in the urine (which prrsistecl until u;c lung was clear) 
was very large, and he i=:.uggests that delayed resolution may really be a matter 
of continued exudation. 

GENEHAL DET.\ILS OF TllE .Monnro .\xATO:\fY.-In 100 autopsies, made 
by me al the General Hospital. 3fontreal, in 51 cases the right lung was 
affecled. in 32 the left, in 17 both organs. Jn 27 caSC'l" the entire lung, with 
the cxccplion. perhap:::, of a narrow margin at the apex and anterior border, 
was consolidated. Jn 34 ca~es, the lower lobe alone was involved; in 13 cases, 
the upper lobe alone. \\"hen double. the lower lobes were usually affected 
together, but in three in~tanccs the lower lobe of one and the upper lobe of the 
other were attacked. Jn 3 cases, also. both upper lobes were affected. Occu
sionally the disea..:e inrnh-es the greater part of both lungs; thus, in one in
stance the left organ with the exception of the anterior border was uniformly 
hepatizcd, while the right was in the stage of gray hepatization. except a still 
smaller portion in the corresponding region. ln a third of the cases. red 
and gray hcpatization exi~ted together. In 22 instances there was gray hcpati
zation. As a rule the unafTcctcd portion of the lung is congested or redema
tous. When the greatt'f portion of a lobe is attacked, the uninvolved part 
may he in n state of almost gelatinous o:::dema. rrhe unaffected lung is usually 
ccmgcstccl, particularly at the posterior part. This, it must be remembered, 
may be largely due to post rnortcm subsidence. The uninflamed portions are 
not always cong1.'$ted and o:::dcmatous. The upper lobe may he dry and blood
less whl'n the lower lobe is uniformly consolidated. The average weight of a 
norrnal lung i8 about l\00 grams, while that of an inflam1.'d organ may he 
1,500, 2.000, or nm 2 ,.300 grams. 

The bronchi contain. as a rule. at the time of death a frothy serous fluid, 
rarely the tenacious mucus so characteristic of pncumonic sputum. 'Ihe 
mucous membrane is u~ually reddened, rarely swollen. In the afrectcd area:.: 
thc smaller bronchi often contain £brinous plugs. which may exknd into the 
larger tubes, forming pedect casts. The bronchial glands are swollen and 

~~~·~r~;~l1~ ~~,.~~:.!cl a~,~~1e1~U~J~1~· p~~:sP~:;~~an\e:u ~~1~~:rn°;iai~ie ~:~1~1~11~~ 1.,~.u~~c~! 
is only a thin sheeting of exudate, producing slight turbirl ity of the mem
brane. rJ'he pleura was not im·o}ved in only two of the }111nclrNl in~tanccs. 
In some ca~es the fibrinous exudate mav form a creamy htycr an inch in thick
ness. A ~erous exudation of rnriahle ;mount i ~ not ~mc~mmon. 

J,ESIONS J~ 0TlrEll. Orw .t:·\~.-The lteart. parlicularly iis right chnmher. i<::. 

distended with firm, tenacious coag:ula. which can hr withdrawn from the 
vessels as dendritic mould~. In no other acuh~ di~ea8c do we meet with coagula 
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of such solidity. The spleen is often enlarged, though in only 35 of the 100 
Ca:"es_ was tho_ ~·eight ahore 200 grams. The kidneys show parcnchymatous 
swellrng, turbidity of the cortex, and, in a very considerable proportion of the 
ca<::e:-:-~5 prr ccnt.-chronic intcr:-litial C'han.g-es. 

Pericarditis was present in 35 of 658 cases in my series (Chatard) . Endo
card1t1,'\ occurred in rn of my 100 post mortems. Jn 5 of these the eudocar· 
ditis was of lhc simpl e character; in 11 the lesions were ulcerative. Of 209 
cases of malignant cndoc:.mlitis which I collected from the literature, 54 
occurred in pneumonia. Kanthack found an antecedent pneumonia. in 14.2 
per cent: of ca~cs o( infectirn cndocarclitis. Jn the recent figures collected by 
E. F. \\ ells, of 517 fatal ca~rs of acut(' enclocardii.is, 22.3 per cent. were in 
pneumonia. It is more common on the left than on the right side of the 
heart. Among G58 cases of pneumonia ju the Johns H opk ins llospita l endo~ 
carditis occurred in 15 ()farshull). Myocarditis and fatly degeneration of 
the heart may hC' prPf'il'nl in protracted cases. 

Jfeninqilis . which is not inf1w1uent. ma,r be a"soc·intccl with malignant 
endocarditis. It was prc"cnt in R of Ute 100 autopsies. Of :?0 ca~es of menin
gitis in ulcerative c.•ndocarditis 1.J occurrell in pnl'umonia. The meningitis is 
usually of the com·ex. 

Croupous or cliphtheritic inflammation may occur in other parts. A 
croupous colitis? as pointed out by Brislowe. is not \'ery uncommon. It oc
curred in 5 of my 100 post mortems. It is usually a thin, flaky <·xudation. 
most marked on the tops of the folds of the mucous membrane. In one ca:o:e 
then: was a patch of croupous gastritis? coYering an art'a 2 by 8 cm .. situated 
to the left o[ the cardiac orifice. 

The liYcr sho ws parenchymatous changes, and often extreme engorg~ment 
of \he hepatic veins. 

Symptoms.-Coi;n::;m or 'Il-rn DI SEASE rx TYPIC'.\L C.un:~.-\\'e know but 
little of the incuhntilln pr rind in lohar pneHrnnni<l. 1 t is prohahly nry short. 
There arc sometime:; $lif?.ht cata rrhal symptoms for a t1::iy or lwo. .\~ a rule, 
the <li~casc sds in abruptly with a severe chill, which lasts from fifteen to 
thirty minutes or longer. In no acute di~ea:o:e i::; an initial chill so con:,1t:rnt 
or so seYere. The patient ma,r be taken abruptly in the mid;3t of hi~ work, 
1lr may awaken out of a sound slf'ep in a rigor. The temperature taken during 
the chill Bhows that the fever has already begun. If 'cen 'hortly a[tt•r the 
om-et. the patient has u:o:ually features of an acute fen·r . am] complain:::; of 
hrn ~i ache ancl gcnC'rul pain5. \Yithin a few hours there is pain in the ~iile, 
often of an aµ-onizing character: a short, dry, painful cough begin5, and the 
re;3r)irations arc incrca~ed in frC>quency. \\'hen seen on the second or third 
d:ty. tl.e picture in t,rpical pneumonia is more distinctive than that prosentecl 
bY any other acute dis('a~c. The patient lies flat in bed, often 011 the affccteJ 
side; ·the face is flu~hed. particularly one or both checks; the breathing is 
hurried, accompanied often with a short expiratory grunt; the alre nasi dilate 
with each inspiration; herpes is usually present on the l ips or nose; the eyes 
are bright, the pupils are often unequal, the cx~ressio? is anxious. an~ tl~ere 
is a frequent short cough which makes the patient \\'~nee and hold Ins mlc. 
The expectoration is blood-tinged and extremely ten.ac1ous. The temperat.ure 
may be 10-!0 or 105°. 'l'he pulse is full and boundrng and the pulse-res~ira
tion ratio much disturbed. Examinahon of the lungs shows the physical signs 
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of consolidation with blowing breathing and fine rfilcs. After pcr~ibting ior 
from seven to ten days the crisis occurs, and with a fall in the temperature 

CiJ.-'\RT !IL-FEVER, PULSE AND RESPIRATION JN LOBAR PNEUMONIA 

the patient passes from the condition of extreme distress and anxiety to one 
of comparative comfort. 

SPECIAL FEATURES.-The ferer rises rapidly, and the height may be 10-! 0 
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~-n1~~k;t;l~10 ~n;~-~~~~~n ~'~~~~e ~~~r\wo~~l~~:;g t:·~~1;~~~<ltu~~~e !;~:~t 1:~~:i1 itn~~ 
show for two day"' more than a degree of Yariation. Tn children and 
in cases without chill the rise is more grnclual. In old 1wr"on.:::. and in 
drunkards the temperature range is lower than in thildrrn and in 
healthy indiYidual"; inclcu.l, one occasionally meets with an a febrile pncu· 
monia. 

The Crisis.-A fter the fover has persisted for from five to nine or ten 
days there is an abrupt drop, knowr. as the crisis, which is one of the most 
characteristic fenturc~ of the di:-ca:;c. The day of the crisis is variable. It 
is Yery uncommon before the third day, and r::ire after the twelfth. I have 
seen it as early as the third <lay. From the time of Hippocrates it has been 
thought to be more fr('quent on the mm·en days, particularly the fifth and 
seventh; tlw latte r !ms the largest number of cases (Mmi?:er and Xorris) . A 
prccritical rise o[ a degree or two may occur. In one case the temperature 
rose from 105° to nearly 107°, and then in a few hours fell to normal. Xot 
eYen aftl'r the ch ill in malarial feYer do we sec such a prompt aml rapid drop 
in the tempe rature. 'l'he u~ua l time is from :fhc to twe:h·e hours. hut ofien 
in an hour there may occur a fall of six or eight cle~n'C$ (S. Wc:::t). The 
temperature may be subnormal after the cris is, as low a~ 96° or 97° . l""'wally 
there is an abundant i?: W<:at. and the patient sinks into a cornfortahle c:.JC'ep. 
The day alter the crisis there mny be a sl ight post-critical ri i::e. A pscudo
crisis is not Yery uncommon, in which on the £fth or sixth day the tempera
ture drops from 10-! 0 or 105° to 102°. and then rises again. When the fall 
takes place grnclually withi n twenty-four hours it is called a protracted cri:=is. 
If the fe1·er persists beyond the twelfth day, the fall is likely to be hy lvsis. 
In children thi s mode of termination is common, an<l occurred in one-third 
of a series of 183 ea>es reported by )forr il l. Occasionally in debilitated incli 
vidua ls the tempe rature drops rapidly just before dealh ; more frequently 
there i s an ante-mortem elevation. In cases of delayed resoluti on ihe feve r 
may persist for six or eight weeks. The crisis, the mo:;t rernarkaLle phenom
enon of pneumonia, appears to represent the stage of active immunity to the 
toxin o[ the pneumococcus. The fever, dyspnCEa and the gcm·ral symptoms 
disappear when the immunity reaches a certajn stage. \Yith the fall in the 
feye r the respi ration s become reduced almost to normal, the pu l ~e slow5, and 
the patient pa~~es from perhaps a state of extreme _h azard and d_i~tn:ss to one 
of safety and comfort, and ~·ct. so far as the physical examinauon indicates, 
there is with the cri::.is no special change in the local condition in the lung. 
For a study of the problem :-::ec Emerson, 'The Johns H opkins Ho:"pital Re
ports. Y ol. XY. 

Pain.-Thcre is early a sharp, agonizing pain, generally referred to the 
region of the n ipple or lower axilla of the affected side, and much aggravated 
on deep im:piraticm and on cough_ing. It is a~sociatcd, as .\reta~us remarks, 
with in\'olrcment of the pleura. IL is ab5ent in central pneumonia. and much 
less frequent in apex pneumon ia .. The pain may be SC'Ye~e cnou,1!h to rcf)uire 
a hypoderm ic injection of morphia . .:\ s has been recogrnzecl for many y~ars, 
the pain may be altoget~1~r. abdominal, ei.ther cent;al or in _t he right Iliac 
fo!":::a, suggesti ng app(·nc11c1lls. Crozer Gnffith. call mg attention to the fre
quency of the simulation in child ren, reports S ca~es, and has coll ected 3·! cases 
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from the literature, many in adults. The operation for appcn<licitis has 
been performed. 

D!!·"JHrn·a i:'i an alrno:?t constant feature. EYen early in the di::eac:e the 
re:::pirations may be :rn in the minute. and on the ~ecornl or third day between 
40 aml 50. rl'he mornrnents are shallow, cYi<lently re:_.:.traine<l, anU if the 
patient is asked to draw a det'P breath he criec: out with the pain . Expiration 
is frequently interrupted hy an audible grunt. At fir:-t with the increased 
respiration there may be no sensation of distre~::. Later thit::i may be pre~ent 
in a marked degree. In chilt.lreu the respirations may he 80 or even 100. 
~Jany factors combine to produce the shortne:_.:.s of breath-the pain in the 
side, the to.xa~mia. the ien:-r, and the loss of function in a considerable area 
of the Jung tis~ue. Somelim<.'s there appear to be nc•nous factors at work. 
That il docs not depend upon the consolidation is eho\\' n hy the fact that 
after the crjsis, without any change in the local condition of the lung. the 
number of respirations may clrop to normal. The ratio hetween the respira
tions and the ]Hilse may be 1 to 2 or even 1 to 1.5, a disturbance rarely so 
markctl in anv other disease. 

Cough.-'l;his u~ually comes on with the pain in the side, and at first is 
dry. hard, and without any expectoration . Later it becomes very character
istic-frequent, short, restrained, and a~~ociatecl with great pain in the side. 
In old persons, in clruukards, in the terminal pneumonias, and sometimes in 
young children, there may be no cough. After the crisis the cough u::;ually 
becomes much easier and the expectoration more ca5ily expelled. '!'he cough 
is sometimes persistent, continuous, and by for the most aggrarnte<l and dis
tressing symptom of the disease. Paroxysms of coughing of great intensity 
after the crisis suggest a pleural exudate. 

Sputum.-A brisk h:rmoptysis may be the initial symptom. .\t fir5t the 
sputum ma.v be mucoid, but usually after twenty-four hours it becomes blood
tingccl, viscid, and very tenacious. At first quite reel [rom the unchanged 
blood, it gradually becomes rusty or of an orange yellow. The tenacious 
viscidity of the sputum is remarkable; it often has to be wiped :from the lips 
of the patient. \\"hen jaundice is pre.ent it may be green. or yellow. Tn low 
types of the disea~e the sputum may be fluid and of a dark brown color, 
resembling prune juice. The amount is very variahle, ranging from 100 to 
300 c. c. in the t.wenty-four hours. In 100 ca~es in my clinic F-tudied bv Emer
son. in lG there was little or no sputum; in 32 it \\:as typically rust.\·; in 33 
blood-streaked; in 3 cases the sputum was \'Cry bloody. I n children and very 
old people there may be no sputum whateYer. Afkr the cri,is the quantity 
is variahle. ahundant in some cases. absent in other~. 

~ticro~copically, the sputum consists of leucorytrs. mucus corpuscle~. red 
blood-corpuscles in all stages of degeneration. antl bronchial and alveolar 
epithelium. Ilrematoidin crystals arc oeca~ionally met with. Of micro
organisms the pneumococcus is usually present. and someti mes Friedliinder's 
bacillus. the influenza bacillus, streptococci, both pyogenes and mucosus, and 
the colon bacillus. Very interesting constituents are small cell moulds of 
the alveoli and the fibrinous casts of the bronchiole<; the latter may be 
plainly visible to the naked eye, and sometimes may form good-sized dendritic 
casts. Chemically, the expectoration is particularly rich in calcium chloride. 

PnYSICAL SrnNs.-lnspection.-The position of the patient is not con-
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slant He usually rests more comfortably on the affected side, or he is propped 
up with the spme cuned toward it. Orthopncea is rare. 

In a small lesion no diffl>rences may be noted between the side~: as a 
n~~e, ~ovcment is much less on the ari'ected side, which may look larger. 
\\1th involvement of a lower lobe. tbe apex on the same side may show greater 
movement. Tbe compern:ntory increased mornment on the sound ~idc is 
:-oomctimes ,·ery noticeahlc even before the patient's chest is bared. The inter
c11~tal ~paces are not usually obliterated. When the cardiac lappet of thl' left 
upper lobe is im·oh·ed tllt.'re may he a marked increase in the area of Yi..:ible 
C"ardiac pulsation. Pulsation of the affected !ung may cause a marked mon'
mmt of the chest wall (Gran~:-). Other point!:1 t.o be noticed in the in~pcc
tion are the frcquenc~· of the n· ... piration. the action o[ the accc!:'l;:;ory rnu-:cle:::, 
such as the sterno-clcido-mastoicls and scalcni, and the dilatation o[ the nos
trils wilh each inspiration . 

Mensuration may show a clefinlte inrrca:.:e in the volume of the ei<le 
affected, rarch· more. howcn•r. than 1 or 11<, cm. 

Palvation.:__The lark o[ C>xpam.ion on th; affected side fa t:'OmctimC'"' more 
readily percciYecl hy touch than h:· sight. The plt•ural friction mny he fdt. 
On a8king the patient to count, the Yoirc frcmitus is greatly incrca~ed in Mrn

pari8on with the corresponding point on the hralthy fl-idc. Tt is to he n·mtm
berecl that if the bronchi arc filled with thirk secretion, or if. in wlrnt is 
known as massive pneumonia, they are filled with fihrinous exudate. the tac
tile frcmitus may lie dimini~hed. It is always well to ask the patient to 
cough before testing the fremitus . 

Percussion.-In the i:'tage o[ engorgement the note is highcfr pitched and 
may haYe a rnmewhat tympanitic quality, the so-called Skoda's resonance. 
'This can often be obtaiut•d O\"er the lung iis8uc just abo\·e a con~olidatecl area. 
L. A. Conner calls attention to a point which all obseners must ha,·e noticed, 
that, when the patient is lying on his side. the percussion at the dependent 
hase is "deeper and more resonant than that of the upper side;' which by 
contrast may seem abnornrnl, and there ma~· C\'Cn be a faint tubular clcmt>nt 
added to the vesicular breathing on the compressed side. When the lung is 
hcpalized, the pcrcu88ion note i~ dull. the quality rnrying a good cleal from a 
note which has in it a certain tympanitic quality to one of ah~olute flatncil.i:;. 
There is not the wooden flatnc:c:8 of effusion and the sense of re;:;i::•tance is not 
~o great. During resolution the tympanitie qrnility of the percu:-. ... inn note 
usually returns. For weeks or mo~ths after c?m·alcscence there may be a 
higher-pitched note on the affected side. 'rintnch's cha~ge in the p:rcu~sion 
note when the mouth is open niay be very well marked m pneumonia or the 
upper lobe. Occasional!~· there is an_ almost metallic quality o\·cr the consol
idated area. and when this exists with a very pronounced amphoric quality 
in the breathing the prc8ence of a caYity may he suggested. In deep-eented 
pneumonias there may be for sen:~ral clays no change in the percussion note . 

• 1 11 .~cultation.-Quiet. supprcs8ed breathing in the affected pnrt is often 
a. marked feature in the early 5tage, and is always ~nggestirn. Only in a few 
casP~ is ihc hreathing hari=h or puerile. Ycry early there is llC'ard at the end 
<,f in~pirc1 tion the fine ercpitnnt riile. a series of minute cracklings hrarcl clo~e 

to thr cnr. and pc·rhaps not alHlihle until a full hrC'ath is drawn. This i~ pos
!::ibly 3 fow pleural crepitus, as J. B. Leaming maintained; it is wually 



SG SPECIFIC IXFECTJ<KS Jll:>E.\SE:> 

belicn1d to be proclucl'<l in the air-cell~ anrl finrr bronchi by the fol;Cparation 
of the sticky exmlate. In the stage of rc<l lwpatizatinn and w}wn dulne:"s is 
well defiuC'<l. the re~piration is tulmlar. J t i:-- heard fir .. t with (·xpiration (a 

point noted by J ameo J achon, Jr.). anrl is soft an<l of low pitch. li ra<lually 
it become:-:. more inten!=:c, and finally presents an intensity unknown in any 
other pulmnnary affection-of high pitch. perfectly clr:·, and of equal Ieng-th 
with in~rirntion and expiration. It i~ ~impJ.,- the propagation of the laryngt>al 
and tracheal i:omH]s through the bronchi and the consolidated lung fosue. 
The permeability of the bronchi is e:'.-sential to its production. Tubular 
breathing- is ah1't·nt in the excessin:-ly rare ca~es of ma-::siYe pneumonia in 
which the larger bronchi arc completely fillecl with exudation. \Then re:::olu
tion hl•gin~ mucous r£iles of all sizes can he heard. ~\t fir~t they arc F-mall an1l 
ha,·e been calll'cl the redu.r-crrpitus. rrhe rnice-i::.ounch and the expiratory 
grunt are trnn:-.mitlccl thl'ough the consolidated lung with great intensity. 
Thi" bronchophony may han~ a curious naf::'al quality, to which the term a?_!!O

phony ha~ hern gin•n. There arc ca:;es in which the con~oliclation is deeply 
seated-i::.o-ralled central pneumonia. in which the phy:-ical signs are 8li.ght 
or e\·en ab~ent, yet the cough, the rusty expectoration, and general features 
make the <liafmo~i::: certain. 

Crncl'L.\TOP.Y Sn1PT0'1S.-During the chill the. pulse is small. but in the 
succeeding feyer it becomes full and bounding. In cac:cs of moderate seYerity 
it ranges from 100 to 116. It is not often dicrotic. Jn strong. healthy indi
viduals and in children there may be no sign of failing pulse throughout the 
attack. \Yith extensiYe comolidation the left Ycntricle may rcceirn a nry 
much dimini;-;l1ed amount of Ulood and the puh•e in consequence may be small. 
In the old and feeble it may be small and rapid from the outset. The pulse 
may be full. soft. YCry deceptirn. and of no ,·alue whaleYer in prog-nosis. 

Blood Pressure.-During the first few days there is no change. The 
extent of im·olvemcnt seems to han~ no effect upon the peripheral blood pres
sure. lu the toxic cases the pressure may begin to fall early; a drop of 15-20 
mm. Hg. is perfectly safe, but a progressiH• full indicates the need of stim
ulation. A sudden drop is.rarely seen except just before death. A slow, grad
lial fall of more than 20 mm . Hg-. means car<lio-vascular asthenia, and calls 
for an increase in the stimulation. The crisis has no effect on the blood 
pressure. G. A. Gibson calls attention to a useful clinical point. that when 
the blood pressure as expressed in millimeters of Ilg. does not fall below the 
pulse rate expressed in beats per minute. the outlook is good, and the con
verse is true. rrhe heart-sounds are usually loud and ckar. During the in
tensity of the fever, particularly in children, bruits are not uncommon both 
in the mitral and in the pulmonic areas. The second sound oYer the pul
monary artery is accentuated. Attention to this ~ign gives a valuable indica
tion as to the condition of the lesser circulation. \\"ith di,kntion of the ri•ht 
chambers and failure of the right Yentricle to empty itself complete!,·. 'the 
pulmonary second $Ot!Ilcl becomes much les~ distinct. "1H~n the right heart 
is engorged there may be an increase in the <lulness to the right of the sternum. 
\Yith gradual heart weakness and signs of dilatation the long pause is greatly 
shortened, the sounds approach each other in tone and hare a fetal char· 
acter (embryocardia) . 

There may be a sudden early collapse o( the heart with Yery feeble, rapid 
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pul:'c and increasing cyano:-:i~. I ham known thi~ to occur on the third dav. 
l.n·n _when these symptoms are \'ery seriou~ n•ro,·ery may take place. in 
othe:~ m~tances without any special warning de.1th may occur cYcn in robu:-;.t, 
prcnon!'ly healthy men. Tlw heart weaknc~~ may be clue to paraly:5i8 of the 
~·~~a-motor c~nlre and con~cqucnt l~wcring of the general arterial prc::surr. 
] he ~oft, easily compr(ls.secl pu\:;e, with the µ-ra~-, a-.;hy faeie~. rol<l hand:; and 
fc:et. the clammy perspiration, and the progrt':.;~iYc pro:-:tration kll of a toxic 
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('HART .1 \·.-BLOOD CouxT 1x P1o:t1 i\t0NJA AND COMJ>,\R,\Tl\'E -:\[ORTALJTY. CONTlNU· 

ot:s L1XE REPRESE:>:Ts :Nu~1BE1t Ot' CAs~:s m· P:•a:n10:"1A. BROKE::-l Lt!"E 
RErRESEXTS .MORTALITY PERCENT.\GE OF SA:uE. 

action on the YMo-motor centrr~. Endoca rditis and pericarditis will be con
sidered un<lcr complicationc:;. 

Blood.-.\ n:rmia is rarely 8een. Bollinger ha8 called attention to an 
oligremia due to the Jarge amount o:f exmlate. A clc>crcasc in the red cells may 
occur at the time of the cri:::is. There is in most cases a lcucocytosis, which 
appears early, persists. aucl di.=:appears with the crisis. The leucocytes may 
numher from 12.000 to 40,000 or e1-en 100,000 per enbic millimetre. The 
Inll in the Jcneocdes i~ ofil•n f:lower than thr <lrop in the fe,·er. particularly 
whm rc~olntion i.s cll•layccl. Th<.' annexed chart gin::; a study of the leuco-
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cytes in 582 oases at the J ohns H opkins H ospital b)' Chata rd. More thon 
half of the patients, about 330. had a leucocytosis of between 15,000 and 
35,000, and nearly onc-t11ird (J!l8) between 20.000 and 30.flOO. The broken 
line rcpre!'euts tl~c n1ortality 'rhich is high when the leuroc_ytcs are below 
10.000, but steadily decreases and is lowest when they are between 20.000 anJ 
30,0000. \\'ith the leucocY!es between 30.000 and G0.000 the mortality is 
again higher. The two patients with the highest Jeucoc:-to!'is of the ~eries, 
93.000 n111l 10.j.000 ret:pediYely. reco\"C:'re11. _\ !!triking feature in the hlnotl
slide is the r ichness and density of the £hrin net work. 'l'hi s corrcspomls to 
the great increase in the fibri n clrmcnts. the proport ion rising from 4 to 10 
parts per thousand. The blood-plates are greatly increased . 

DIGESTJ\'E OncA:srs.-Thc tongue is white and furr('d, and in severe toxic 
cases ra pidly becomes dry. Yomiting is not unC'ornmon at the onset jn chil · 
drcn. The appetite is lost. Constipation is more common than <liarrhcea. 
A <listre~sing and sometimes dangerous symptom is nwteorism . Fibrinous, 
pneumococcic cxudatcs may occur in the eonjunctirn:•. nni-e, mouth, prepuce, 
and anus (Cary). The liver may be depressed Uy the forge right lung, or 
en1argcd fro111 the engorged Tight heart or as a n·i::till of the infection. The 
~plecn is usually enlarged, and the edge can be felt during a deep inspi ration. 

S1-~:i~ .-~\ mong cutaneous symptoms one 0£ the most interesting is the 
association of herpes with pnc-umonia. Xot excepting malaria, we see labial 
herpes more frequently in this than in any other disease, occurring, as it 
does, in from 1 ·? to -JO per cent. of the cases. It is suppos.ed to he of fa\·orable 
prognosis, and figures have been quoted in proof of this a~sertion . It may 
also ocC'ur on the nose, geni tals, and am1::.. Jts significance and rela tion to 
the disease are unknown. At the height of the djseasc s.weats are not corn· 
mon, but at the crisis they may be profuse. Redne:::s. of one check is a phe· 
nomcnon long recognized in connection with pneumonia, and is usually on 
the sa me si de as the disease. A diffuse erythema is occasionally seen, and 
in rare cases purpu ra. Jaundice is referred to among the complicat ions. 

UR JNE.-Early in the disease it presents the u~ual febri le characters of 
high color, high specific gravity, and increased acidi ty. A trace of albumin 
is very common. There may be tube-casts. and in a few in!':tnnccs the exist· 
ence or albumin, tube-casts, and blood indicates the prcsrnre of an acute 
nephri tis. The urea and uric acid are usually inrrC'a~e1l at first. hnt may be 
much d irnini::dicd before the crisis. to increase g rcntly with it~ onset. Robert 
IIatchirnn':;:. rcs;carchcs show tha t a true retention of chlorides within the 
Llody takes place. the a\·erage amount being about 2 grams dail~·. It is a more 
COTilifant ft•aturc or pneumonia ihan of any other frhriJe disease, and this 
being the rn~c. a diminution of the chlorides in t11e urine ma~· be of value in 
the diag:nor-i::. from p1curiey with effusion or empyema. It is to be renwm· 
berccl that in dilatation of the stomach chlorides may be absent. n~maturia 
i s a ran• complicnlion . 

CrnEBB.\L SY)lPTOM:s.-Tieadachc is common. In children co1wul~ions 
occur frequently at the outset. Apart from meningitis, which will be comid· 
cred scparatrly . one may group the cases with marked cerebral feat ure-: into: 

l'irst, the so-call ed cerebral pneumonias of children, in whi ch the disease 
sets in with a convulsion, and there arc high fever, headache, dclidum, great 
irritability, muscular tremor, and perhaps retraction of the head and neck. 
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The diagnooiR of meningitis is usually made, and the local affection may be 
overlooked. 

Secondly, the cases with maniacal symptoms. These may occur at the 
,·cry oub~<.>l, and I once performed an autopsy on a case in which there was 
no suspicion whatever that the disease was other than acute mania. The 
phy:::;ician shou ld give instructions to the nurses to watch such cases very 
carefully. On March 22, 1894, a patient who had been doing very well, with 
the exception of slight delirium, while the orderly was out of the room for a 
few monwnl~. goi lip. raised the window, and jumped out, sustaini ng a 
fracture o f the leg and or the upper lumbar vertcbrm. of wl1ich he died. 

Thirdly, alcoholic C3$CS with the features of delirium trcmcns. Il should 
be an inrnriahlc rule, even if fc\'er be not preBent, to exami ne the Jungs in a 
cas.e of 111a11ia l£ polu.. 

Fourlhly, cni;('S wilh toxic features, rather resembling those of urrernia. 
Without a chi ll ancl without cough or pain in the side, a pati<.mt may have 
feyer, a little shortness of breath, and lhcn gradua lly grow dull mentally. and 
wilhin three days be in a condition o! profound toxremia with low, muttering 
delirium. 

It is stated that apex pneumonia is more often accompanied with severe 
delirium. Occasionally the cerebral symptoms occur immediately after the 
crisis. Mental disturbance may persist during and after com·al('~ccncc, and 
in a few insta nfCS delusional insanity follows, the outlook in which is favorable. 

Complications.-Compa.re<l with typhoid fc\"Cr, pneumonia has but few 
complications and sti ll fewer sequclre. The most important are the following: 

Pleurisy is an ineYilablc event when the inflammation reaches the surface 
of the lung. and thus c:in sca rcely be termed a complic·ation. But there arr 
ca~cs in which the plrurilic features take the first placr. The ex udation may 
be sero-fi\Jrinous with copious effu::.ion, differing from llrnt of an ordin:iry 
acute plcuril'j' in the gr<'ater richness of lhe 11\Jrin, which nrny form thick, 
tenaeious~ curdy laye rs. Pneu111onia on one sidf' with rxtcns iv£> pleurisy on lhc 
otlier js someti mes a puzzling complication lo diagno~e. and an a:.;pirating 
needle may be requi red to ~eltl c the question . E111pyr111a i:i u 1110-:t common 
cornplicalion orru1Ting in ~.2 per cent. of clinieal ca~es rollected by Mu~!ICI' 
and Nonis and in a.G per cent. of lhe Johns H opkins ll os:.pila l ~Nirs. During 
the eight y<.'ars, 188:1-'90, there were at Guy's ll o:-::pita l 7 ca~rs of empyema 
among 11.) <'<lH'~ of p1w11monia, while in llic e ight yraril. 1891-'fJS, there were 
:JS ca~es among S!lG casr~ or pneumonia (Ilale \Yhitc). lnfluenza may be 
responRible for the incrrase. 'l'he pneumococcus i~ usually presrnl; in a fe\\ 

the ~trl'plorOC'C'Ul', in which ca:;:.e the progno~is is not ~o good. Rec_urrcnce of 
thr ftin'r afh1 r tlw crisi~ or pers:.islence of it afl<'r the tenth day. with sweats, 
l eurontosi~. and nn aggravation of the cough. are snl"picious symptoms. The 
lluhH';~ per~i~ts at the ha~e, or may extend. The breathing is feeble and there 
arl' 11 0 1·i'd<.·:-i. Huc·h a condition may be closely ::.imulated, of coursl', by a 
thirlwned pJ(111rn. E~ploratory aspiration may ~cltlt• the question at o~ce. 
There arc oh:-;ru rc cn:-e~ in which the pus has been found onl y after operatwn, 
as the colll'rlion may be Yery small. 

Prrfrardilis, one of the most f.:e rious of cornplir~tion s, was presrnt in 35 or 
(j;J8 p;1lil·nt~ in my wards at the J -ohns H opkioq ]~ O!-l l ~ital (C'h.nlard.). 1t is 
often a lt'rnlinal affair and o\·e-i:looked. The mor",;ility is very high; 31 or the 

8 
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35 patients died. It was most frequently associatr<l with pnrmnonia of the 
right lung. In only three instances was the amount of lluirl abO\'e 500 c. c. 
Pleurisy is an almost constant accompaniment, being prcsrnL in 28 of the 29 
autopsies in my series. 

Endocarditis.-The valves on the left side are more commonly attacked, 
and particularly if the scat of artcrio-sclrrosis. It is rspcciall)' liable to 
attack pcr:-ons with olcl valrnlar disease. There may he no i:;ymptoms indica
tive of this complication even in very severe ca~cE: . It may, however, be sus
pected in cases (1) in which the fever is protracted and irrC'gular; (2) when 
signs of r.;cptic mischief arise, suCh as chilli:; and R\\'CatR; (3) when cmbolic 
phenomena appear. 1'hc frequent complication of mrningitis with the cnclo
carditis of pneumonia, which has already been mcnlioncd, gives prominence 
to the cerebral symptoms in these ca~cs. 'I1hc phy:·dcnl signs may be very 
deceptive. There arc instances in which no cardiac murmul's Jiavc been heard. 
In others the occurrence under obserration of a loud, rough murmur, particu
larly if diastolic, is extremely suggestive. 

Ante-mortem clotting in the heart, upon which the old writers laid great 
stress, is very rare. Thro1nbosis in the peripheral veins is also uncommon. 
Three cases occurred at my clinic, 'vhich have been reported by Steiner, who 
was able to collect only 51 cases from the literature. l 11 35 out of H cases 
which were fully reported, the thrombosis occurred during convalescence. It 
is almost always in the femoral veins. A rare complication is embolism of 
one of the larger arteries. I saw in Montreal an instance of embolis.m of 
the femoral arlery at the height of pneumonia, which necessitated amputation 
at the thigh. The patient recovered . Aphasia has been met with in a few 

. instances, setting in abruplly with or without hcmiplcg-ia. 
Meningitis is perliaps the most serious complication of pneumonia. It 

varies very much at cliITercnt times and in different regions. My Montreal 
experience is rather exceptional, as 8 per cent. of the fatal casC's had this com
plicalion. In twenty years at the Johns Hopkins Hospita l Lhcre were 25 
cases of pneumococcus meningitis, in 18 of which pneumonia was prCi::enL. In 
16 of the ca&es the organism was demonstrated in the ccrchro-spiral fluid. En
docarditi s was present in 7 of the 18 cases. 'J1he percentage of meningitis in 
the pneumonia cases was 2.4, which is lower than the figures o[ Mm:::;cr ancl 
Norris of 3.5 per cent. in 4,883 autopsies. It usually comes on al the height 
of the fever, and in the majority oi the cases is not reeognizC'cl 11nlC'Sl', as before 
mentioned, the ba::;c is involved, which is not common. Occurring later in the 
disease, it is more easily diagnosed. The prognosis is had; all of our patients 
died. A few instances of recovery arc on record. 

Peripheral neuritis is a rare complication, of which i::evcral cases have 
been described. 

Gastric com7Jlfration.s arc rare. FussC'll has recC'ntly drawn attention to 
the orcurrcncc of acute dilatation of the stomach. Per.i•tcnt vomiting, sud
den abdominal distention and collapse are the most common features. A 
cronpons gastritis has already been mentioned. The croupous colitis may in
duce severe diarrl1cra. 

It is by no means uncommon to have early pain, cHhcr in the region of 
the umbilicus or in the right iliac fMsa. and a suspicion of appendicitis is 
aroused; indeed, a catarrhal form of this disease may occur coincidently with 
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the pneumonia. In other instances so localized may the pain be in the region 
of the pancreas, ass?ciatcd with meteorism and high icvcr, that the diagnosis 
of acute ha•rnorrhag1c pancreatitis is made. Such a case occurred in Februan. 
mo:;, in the wards of my colleague Dr. Ilalste<l. The patient was admilt~ 
in a drspt•ralc condition, all the symptoms were abdominal, and the apex 
pneumonia was not discovered . Peritonitis is a rare complicatio11 1 of which 
we ha\·c had only two or three instance~. lt is t:omdimcs in the upper peri
toneum, and a direct extension through the diaphragm. lt is usually in the 
severer cases and not easy to recognize. In one ca~c, indeed, in which there 
was a fritlion along the costa l border, wl1ich we thought. indi catC'<l a prritonitis; 
it was communicated from the diaphragmatic pleura. Melrorisni is not in· 
frequent, and is ~omct.imcs serious. Jn some ca~es it may be due lo a der1.:ct in 
the mechanica l action or lhc diaphragm. in others to an aculc ~C'plic catarrh 
or the bowC'ls, or lo a toxic paresis or the walls, occasio nnll y to peritonitis. 
Jaundice occurs with cmious irregularity in different outbreaks or the dis
('[\.$(' . Jn Baltimore it was more common among the negro patients. Tt sets 
in early. is rarely very intense, and has not the characlC'rs or obstructive jaun
dice. Tlwre arc cai-;cs in which it assumes ~ very ~Niou~ form. The mode 
of production is not well ascertained . It docs not" appea r to bcnr any definite 
relation lo the <lt.'grec of hepatic engorgement, :ind it is not always clue to 
tahtrrh o[ the duck P o:;i-;ihly it may be, in great part, h:.-ematogt.'nous. 

Parolilis ocra~ionally orcurs, commonly in association with cndocarditis. 
In chi ldrC'n, middle-ear disrasc is not an infrcqurnt complicalion. 

Bright's disMse docs not often follow pneumonia . 
.. trlhrilis occu1-rrc.1 in 5 of G58 cases at the Johns H opkins H ospital (How

ard) . Jt may precede lhe onset, and the pneumonia, possibly with enclocardit is 
ancl pleurisy, nrny oC'cur as a complication. ]n 0U1rr ini:;tanccs at U1e hC'ighl 
of an ordinary pnrumonia one or two joints may hcrome rrd and sore. On 
the other hand. after tlw crisis has occu rred pain nnd swelling may come on in 
the joints. It is a serious compli cation as recovery is often slow and a stiff 
joint may follow. 

Relapse.-Tlwrc are cases in which from the ninth to the eleventh day the 
fever subsid e~. ancl after the temperature has been normal for a. clay or two a 
rise occur~ :irnl fc>ver may persist for another ten days or eve n two weeks. 
Though this might be termed a relapse. it ls more correct to regard it as an 
im:.tancc of an anomalous course of delayed resolution . Wagner. who has 
i::tucliccl the i-;uhjcct carefully, f:ays that in his large experience of 1,100 cases 
he nwt with onl\' :3 clouhlful cn~es. Wl1cn it docs occur, the n.ttnrk is usual\~' 
abortive ancl mi"icl. Jn the e"'e of z. R. (Medical No. J. TI. lT., ~223), with 
pneumonia. of the rig-ht lower lohe. crisis occu rred on the ~c,·enth cla.r, and 
after a nornrnl tcrnpcraturc for thirteen days he was dis.rhargC'cl. rrhat night 
he lrnd a i-;haking chil l, followed by fever, and he had rrcnrring chi ll s with 
renppcn rnnC'e or 'the pneumonia. In a SC'COnd case (fl lcdica l No. ,J. JI. ][., 
·l5:~8) cri ~ii:i occmred on the third day, and there was recurrence or pneumonia 
on the l11irl!'rnth <ln.y. 

Recurrence ii:; 1110rc common in pneumonia than in any other acute disease. 
Rns.h gi\'es ~in imtance in which there were 28 atlncks. Olher authorities nar
rate c;1seR of 8, I 0. and rven rnorc altnC'ks.. 

Co11valescc11cc in pneumonia is usually rapid, :incl s.equel:r are rare. Arter 
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the crisis, sudden clcnth has occu rred when the patient hns got up t oo soon . 
'rith the onset o f fc>\·cr and pcrsi~tcncc of the leucocytm;il:i the affected s ide 
5;hould be very carefully examined for pleuri sy. 'Vith a persistence of the 
clulucss the physical signs may be obscure, but the use of a small exploratory 
needle will hC'lp to clear the diagnosis. 

Clinical Varieties.-T~ocal rnriations are respom.;ible for some of the most 
marked clL•\iation~ frnm the USua J type. 

Apex 7mcunw11i" il' :::ai cl lo be more often assoc iated with adyuamic fea 
tures and '' ith marked ccrclm1l S)'mptoms. ' l'hc expcciorat ion and cough may 
he , Jil(ht. 

Migratory or cncping 1meumonia, a form which su cccs~ i vcly involves one 
Johe aftr-r the other. 

/)01ilife p11('11111onia h as no })eculia riLi cs other than the greater danger con
nected with iL 

Jllassi1•e 7J11<>11monfri is a rare form, in which not alone the air-cells but 
the Uron('h i or :111 cnli rc lobe or C\'CO or a lung arc fill ed with the fibrinou s exu
date. TIH.~ n11 :-:c 1ill afory Rigns arc ah:-::ent; there is nei ther fremitus nor tubu
lar hrcnthing, and on pcrcm:sion the lung is absolu tely flat. It closely resem
hlc~ pkuri~y with L·ffu::;ion. The moulds or the bronc hi may be expectorn.te<l 
in violC'nt fit ::; or C'Ollghi ng. 

Cc11lral J'neu111011ia.-'J'hc inflammation may be deep-seated at the r oot 
of the lung or centrnlly pla rC'd in a Jobe, and for several days the diagnosis 
mar ue in 1l o11ut. It may not he unti l lhc third or Courlh day llrnt a pleural 
[ricf iun is 1letC'c:l(•d. or that d ulncs.s o r blowing brea th in~ and ri"tl cs are r ecog
ni zed . I :-::aw in 18!18 with Drs. II. Adler and Chew a you ng, thin-chested girl 
in w\10111 at the {'ll<l of the fourth day all the usual Rymploms of pneumonia 
wcrC' pr( •:-l('llt without any physical signs other than a frw clirking riiles at the 
le ft apex \)('\iin1l. The thinness of the patient g rea tly fncililatcd the exami na
tion. Tlw ge1wrnl fea tures or pneumonia continued, and the crisis occurred 
on the sevr ntl1 day. 

PN 1~l1M OX l 1\ JN ] N FA NTS.- Tt is sometimes seen in the n ew-born. In in
fants it very oflrn !'C'ls in with a convuls ion. 'The apex of the lung seems 
more frpq 11{111tly im-olvrd Uum in adults, and the ce rebral sy mptom ;-, are more 
markr<l. '!'he torpor ::ind coma, particularly i[ they follow ro rwul:-;ion~, and 
the pn•liminn.ry l'lngc of excitement, may lea d to the diagnosis of meningitis. 
Pncu moni r sputum is rarely i;:ccn in children . 

P xi:n10XI.\ JN 'l'JJE .\G ED.- Thc di~rase may be latent and set in with
out a rhil l; 1 IH' cou~h and expectoration are sii ght. th(' physical s igns ill
<ll'fincd n.rnl ch:rn grnhll' . and the constitutional symptoms out of all propor
tion to tlw C'\lrnt of the loca l lesion. 

P NEl'MOX\.\ I N ,\Lco 1101,1c ~rn;JEC'TS.-rrhe onset i s insidious, the symp
toms ma~·ll'<l, thl' fcYrr :-:light, an<l the clinica l picture usually that of delirium 
trC'mrni-;. T liP ilH'rmomclcr a lone may indi cate thr prer.;;encc of an acute <lis
C'n.!'e. Ofll'll the locnl condition is overlooked , as the patient makes no com
plnint of pain. and there may be very little shortness of brea th, no cough, and 
no sp11tum. 

'fl ·' R.\ll NA L P NE l l:'ll ON r \ .-'l'lw wnrds nrn1 lhC' posl mortem room !'how 
a yrry l't l'iking ronfrm:.i in their pneumonia Rtali Rlics. owing to the occur
ri·ncc pf wlwt 111ny lw <·nllril l rrmina\ p1wumonia. During the winter months 
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patients ''1th chronic pulmonary luherculo:-i!", aril·rio-~cll'ro~i::;, heart di~ca!"e, 
Bright'::; di:-ca:;c, and diabetes arc not in[n·qur11Uy carril·d off liy a pUl'U

monia which may give few or no :-igns of it::; prt;:;l'IH.'l'. In the .Joln1:-; l [opkin,; 
llo~pihil i::;eri('H of li.JS ca:.;cs, there were 33 cases of lhi~ \aridy, :!U of whid1 
\\t'rc a!":-otiatl'd with ('<.ll'llio-,astular an<l J j wit Ii l'l'll:il di.s1:1!-.l'. It i:-; 1H.'<Hh· 
:ihrny::; of the lobar form. '!'here may he a ~light l'IL'\alion of h.•mperalur~, 
with increa"::"e in the rc::.piralioni-;, hut the patil'nl i~ near the t•nd and pcrh;1JB 
not in a condition in \\hich a thorough physical l'\arninatinn can ht• 111a<1c. Jn 
our scricR llic right lung was i1wohcd in 1D ca!'e::; and !) had a low leucocyb.: 
count Jn diabetic patients lhe disease often ruus a rapid and severe course, 
and may end in abscess or gangrene . 

• 'Ec:O.~·W.\HY P N 1~L!~ION I A.-'l'hc:;:c arc mel with chi(•fly in ll1r ~lWl'ific frn•r:-:, 

particularly diphtheria, typhoid fC\'Cr, lypliu~, in!lm•nz;t, and the plai(llC. ,.\na
lomically, they rarely present lite typical fon11 of n•d or grny lll'patizalion. 'l'hP 
surl'<1cc is io;rnoothcr, not so dry, nncl jl is often a 11~c111lo-lohnr ('Onililion, a con
::.;olidution C<.lU~cd by clm:c ly ~cl areas or lobular invuh('llll'Jlt. 11 it-;lologic:ally, 
Uwy arc char:.wlcri zed in many instances by a more c·t'llular. le~~ fihrinous C'\11-

dalc. which may aJgo infillralc the ah·cC'lar \\illl~. Hadcriologi<:ally. the JHIL'll
rnococcus may he the dominant organism; IH1t Friedlii111kr":.; ha(:ill11:-:. strepto
cocci. staphylococ('i. the influenza aml colon J,;.a·il\u:-; h:nt' Lt'l'll l'n1111d. 

The symptom~ of the H•ro1H1ary pneumonias ofll'n \a('k the :;triking dcfi
nikness of lhc primary croupou:; pm.·umonia. 'l'hc p11l111011ary features may 
he latent or mu~kcd allogdhcr. There may be 110 eough ;_11111 only a slighl in
crea1:3c in the number o[ ref'>pirations. The lower lohe of Ollt' lung i~ 1110~1 com
monly invo!Ycd, and the phyf'>ical ~igns arc ohscur(' and rnn•ly a111ounl to 
more than impaired rc~onancc, fochlc brcathinl!. :mil a few t'raC'kling ri'dc~ . 

EPIDEMIC PNIWMONIA hns already he('n n·frrn•d lo. It is, n~ a rule, more 
fatal. and often displays rninor complic:1liorn; \\·hid1 differ in di!flircnl out
breaks. 111 some the rcrchral 1 nani[e~Lati011s arc Ycry rnarkecl; in other~, lhc 
ca rdiac; in olhers again, tlw g<rnlro-inleslinal. 

LAHV1\J.. P NIWl\ION I \.-) l ild, aborti\'c nrc ~een, parlil'ularly in insti-
tutions '\hen pneu111onia is prevailing .\ palil'ut may have the 
initial s.rmptoms of the disea:3C', a slight chill, mn1ll·r:1le a few indefi-
nite local sign~. ancl hcrpe!'>. The whole process may only lu!->t lwo or three 
days; some authors recognize even a one-day pnC'umonia . 

.,\ STllEN IC, rfOXIC, OR '_l'y1>1tOlD P NEU).10::0:1.\ .-'J'hc lo.x:rmic fC'alurcs 
dominate the scene throughout. The local k:-:.ions may li<' ~light in cxlL•nt 
and the sulijt'ctive phenomena of the <li~ea~c ali~cnt. 'J'11c 11l'l'Hn1~ ~.vmplom~ 
usually predominate. 1Thcre arc delirium, pro:-.lration, anti etirly weak1ws:;;. 
\"ery fn'<1ucnlly there is jaundice. Oastro-inte:-.linal ~.y111plom:; 1nay Uc pres
ent, particularly cliarrhcm and mt•tcori~m . Jn ~uch a c·a:-.c, ~t'l'll t~houl lhc end 
of the first, week, it muy be difficult to say whdher lhc rondiuon is one of 
asthcnic 1mt•u111onia or one of typhoid feyer which ha~ sd in with C'arly local
ization in the lung. H erc the Wiclal reaction and culllll'e~ from lhe blood arc 
important aids. The pncumococcus may sometimes be i~olalP<l from lhc blood. 
Possibly, too, there is a mixed infection. and the st rcptococcns pyogcncs may 
be in large parl responsible Ior the toxic features of tl1c <li:;casL'. •. . 

AssoClATION 01.>~ ] 1 \'Et')IO~u \\l'l'H 0TJL,H. i)1s1·:.\SE8.-(a) II 1lh .llalana. 
-A malarial pneumonia is described by many observers and thought to be 
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particularly prevalent in some parts of the lTnikd Stnll'R. One hears o[ ii, 
indeed, even where true malaria is rarely seen . Pneumonia is a. common dis
ease in the tropics and oCtcn altacks the suhjccls of rnalnria . The prognosis 
is bad in the resli\'0-autumnal infections. A special form of pneumonia rluc 
to the malarial parasite is unknown. Y ct there are cases reported by Craig 
and others in which in an acute malari<tl infection the features sug-gcst pneu
monia at the onset, but the parasites arc found in the blood, and under the 
use of quinine the icver chops rapidly and the pneumonia. symptoms clear up. 
Such a case as the following we sec occasionally: A patient was admitted, 
March lG. 1891, with tertian malarial :fever. rn1c lungs were clear. A pneu
monia began thirty-six hours after admission. Quinine was given that even
ing, and the malarial organisms rapidly disappeared .from the blood. There 
was successive involvement or the right lower, lhe middle. and the Jeft lower 
lobe. The temperature :fell by crisis on the 2-tth, and there were no features 
in the disease whatever suggestive of malaria . ln other instances we have 
found a chill in the course of an ordinary pneumonia to he O$Sociatcd with a 
malarial infection, and quinine has rapidly and promptly caused the disap
pearance of the parasites from the blood. 

(b) Pneumonia and Aculo Arlhrilis.-We have already spoken under 
complications or this association, which is more Ircqucnlly seen in children. 

( c) Pneumonia and Tuberculosis.-Many subjects or chronic pulmonary 
tuberculosis die of an acute croupous pneumonia. A point to b3 spcciall_y 
borne in mind is the fact that acute tuberculous pneumonia may set in with 
all the features and physical signs of fibrinous pneumonia. 

For the consideration of lhe association or pneumonia with typhoid fever 
and influenza, the reader is referred to the sections on those diseases. 

PosT-OI>EHA'l'ION PNEUMONIA.-Before the days of an~t'sthc~ia, lobar pneu
monia was a well-recognized cause of death after surgical injuries and opera
tions. Norman Cheevers, in an early number of the Guy's Jl ospital Report$, 
calls attention to it as one of the most frequent causes of death after surgical 
procedures, and Erichsen states that of 41 clcriths after i-;urgical injuries 23 
cases showed signs of pneumonia. In the statistics collected hy Homans the 
mortality due to lung complications after laparotomics rnngcd from 0.56 to 
12.5. Operations on the stomach seem to be peculiarly liable to be foJiowcd 
by pneumonia. The low figure, 0.56, in KrOnlein's clinic may he altributc<l 
to the u•c of ether by the open method, to the absence of all preparation on 
the table and to shortening as much as possible the period of nn:1'sthcsia. The 
cases may be divided into three groups: (1) Inhalation or an:-csthesia pneu
monia, characterized by areas of broncho-pneumonia or a lobar pneumonia. 
(2) Hypostalic pneumonia due to enfeebled circulation. (3) Embolic 
rascs with sudden onset. The route may be lymphatic or through the 
veins. 

ANlESTl!ESIA PNEUMONIA.-Thc cases appear to he quite as frequent after 
chloroform as alter ether. The vapor of the aml'slhctic may itself hal'c a 
damaging influence on the bronchial and alveolar epithel ium, but. a more ini 
portant influence is the aspiration of mucus aml sal iva into the air pasi::agcs <lur
jng the arnrst.hesia. Neuwcrck, nncl F-t1hF-criuentl.v 'Vhilncy. have !3uggesi.c<1 thor
ough disinfection of the mouth ancl throat before operation. Pneumonia is 
the most frequent complication, next a diffuse bronchitis. W. Pasteur has 
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calIPd attmlion to a condition of massive collapse of the l ungs clue to deflation 
of lhc lower lobes, owing to imperfect action or paralysis of the Uiaphragm. 
lie has published the slatistics of lung complications at the )liddlesex llospi
lal; following 3,559 al)(]ominal operations there were 201 pulmonary com
plications, with 45 deaths. Among these pneumonia heads the list with 88 
cases and 31 deaths. The complications arc much more numerous in opera
tions above the umbilicus. The pneumonia is usually patchy, involving both 

!~~g~;s:~~~l~~;: !~t~~ ~opb~::~t~:~ 3r~:e 1:0\~a~~~:, ~~~~h~~~ ;~~t~:~: 1:.1°I~s '~i~~~~ 
tion , may involve both lower lobes or only one lung, and it may simulate pneu
monia very closely, or may initiate it. When uni la tera l, the mcdiastinum and 
heart are drawn towards the affected side. It may come 011 with great sucl
dcnnci::s, and when widcsprcnd it may prove fatal. 

DELAYED RESOLUTION IN PNEU:MONIA.-rrhe lung is restored to its nor
mal stale by the li quefaction and absorption of the exudate. There are 
cases in which resolution takes place r apidly without any increase in (or, 
indeed, without any) expectoration; on the other hand, during resolution it is 
not uncommon to find in the sputum the little plugs of fibrin and lcncocytcs 
which have been loosened from the air-cells and expelled by coughing. A 
rnriable time is taken in the restoration of the lung. Sometimes within a 
week or ten clays the dulness is greatly diminished, the brcat!Mioumls become 
clear, and, so far as phyoical signs are any guide, the lung 8Cems perfectly 
restored. Delayed resolution occurs in from 3 to ,I per cent. of cases. Of 40 
eases at the J ohns llopkins H ospital studied by )lcCrae, 3;l were males and 7 
females; 23 of the patients were negroes, a very high incidence. rrhe lower 
lobe is most frequently involved, 37 cases in this series, usually the right one 
and as a rule only one lobe. rrhe duration was lo the fourth week 5 Ca!_.:eS, 
fifth week 10 cases, sixth week 4 cases, ninth week 3 cases. tenth, eleventh and 
twelfth weeks each one case. I saw a patient in whom the left lung, except 
a small portion o( the upper lobe, remained solid for eleven weeks and then 
cleared perfectly. 

Clinically, there arc several groups of cases: First, those in which the 
crisis occurs naturally, the temperature fall s and remai ns normal; but the 
local features persist-well-marked flatness with tubular breathing and riiles. 
Resolution may occur very slowly and gradually, taking from two to three 
weeks. In a second group of cases the temperature falls by lysis, and with the 
persistence of the local signs there is slight fever, sometimes sweats and rapid 
pulse. The condition may persist for three or four weeks and during all 
this time there may be li ttle or no sputum. 'I'he practitioner is n atura lly 
much exercised, and he dreads lest tuberculosis should supervene. In a third 
group the cri!:iis occur::: or the feyer falls by lysis; but the consolidation pcrsiFti:: . 

. and there may be intense bronchial breathing, with few or no rfi les, or the fever 
may recur and the patient may die exhausted. 

T ERM I NATION JN Cn noNrc PNEU~IONLL-'rhe exudate may organi ze ancl 
the alveolar walls thicken with the production gradually of a chronic inter
stitial or :fibroid pneumonia. In. one of my pneumonia autopsies on a 
patient aged 58, dead on the thirty-second day from the initial ch ill , the r ight 
lung was solid and the cut surface grayish in color with a smooth, translucent 
appearance. Thi; termination is most frequently seen as a sequence of delayed 
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resoluUon jn debilitated subjects. Jn a recent study l\I ilnc [oun1l JO instances 
of organization of the exudate among 150 fatal ca::;cs. The ~ho1'lctit duration 
in the i::rrics was twenty-three days. 

Ordinary fihrinous pneumonia ne,·cr terminates in tubC'rrulosis. 'The in
stances of ca~cous pneumonia and softening which haYe followed an acute 
pneumonic JJl'O('r:.:s hare been from the outset tuhcrculou ~ . 

TErtM !NATION IN .:\BSCESS.-This occurred in -1 of my 100 auloptdes. 
Usually the lung breaks down in limited areas and the absrcsscs are not 
large, but they rnny fu se and involve a considerable proporlion of a loLc. 
The condition is recognized by the sputum, which is usually abundant and 
contains pus and elastic tissue, sometimes chok:.:.terin crysltils and hc:cma
toidin crysta ls. The cough is o ften paroxysm::il ::ind of great sever ity; u su
ally lhc fever is rcmitient, or in protracted cases jnlcr rniLtcnt in character, 
and the re may be pronounc:cd hectic symptoms. \\' hen a case is seen for the 
firsl lime it may be difficult lo determine whether it is one o( abscess of the 
lung or a local en1pymma which has perforated lhc lung. 

G.Ai\'GR E.NE.-This is most commonly ~crn in oid dl·hilitatcd prrsons. Tt 
was present in 3 of my 100 autopsies. ll very orten occurs with abscess. 
The gangrene is U!';soc iated with the growth o[ the sap rophytic bacteria on 
a soil made favorable by the presence of the pncumocorcus or the strepto
coccus. Clinically, the gangrene is rendered Ycry C'Yi<l<'ni by the horribly 
fetid odor of the expectoration and its characteristic feaiun•s. To some in
sta nces the gangrene may be found post mortem when clinically there has not 
been any evidence of its existence. 

Prognosis.-Pneumonia is one of llie most fatal o( all acule diseases, kill 
ing more than diphtheria, and outranking eYen eonf'umplion as a cause of 
death. 

The slalistics of my clinic al the John s llopkin:" H o,.pilal from 1889 to 
1905 have been analyzed by Chatard. There were 658 cases with 200 deaths, 
a mortality of :rn. l per cenL E xc luding 33 ca~c:; of lenninal p11c11n1onia t!w 
percentage is 26.4. 'l'he death rate among 245 negroes was very little above 
that of the whites. Greenwood and Cnndy in a study or the pneumonia sta
tistics al the London H ospital from 1854-1903, a total of 5.097 cases, conclude 
that the fatality of the disease has not appreciably changed in this period. Jn 
compari ng the collecled figures of these authors with those [rorn other iu
st itutions, there is an extraordinary uniformity in the mo rtality rate. Be
tween the ages of 21-30 the mortality is everywhere about iO per rent.; be
tween the ages of 31-·lO, 30 per cent.; and then after each decade il rises, until 
above the age of 60 more than one-half o[ the persons alL1ckcrl die. 

The mortality in private practice varies greatly. R. P. Howard treateJ 
170 cases with ~nly 6 per cent. of deaths. Fussell has reported J:H eaccs with 
a morta lity of 17.n per cent. The mortality in chi ldren is e:ometirnes ' 'c ry low. 
Morrill has reported G deaths in 123 cases of frank pneumonia. On the other 
hand, Goodhart had 25 deaths in 120 cases. 

The following are among the circumstances which jnfluence the prog
nosis: 

Age.-As Sturges remarlrn, lhe olcl are likely lo (lie , the yo1111g to recoYcr. 
Under one year it is more fata l than between two and five. Of 50 cases under 
10 years or age l died; of 119 cases under 20, 16 uicd (Uhatard). Above sixty 
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the death rate is Hry hi gh, :tmounting to 60 Or 80 per CC'nt. ; 3:l of 1 l Cll!IC'~ in 
my series. From the reports of its fatality in some places, one may say that 
lo d ie o[ pneumonia is almo~t the natural end or old people. 

Previouo habil' of li fe and the condit ion of bodily health at the time of 
the attack form the most important factors in the prognosis of pneumonia. 
In analyzi ng a series of fatal cases one is very much impressed with the nu m
ber of ca~cs in which the organs show signs o[ degeneration . Jn 25 of my 
100 autopoies at the Mon treal General H ospital the kidneys showed extensiYe 
inten;tilial cha nges. Indi viduals debi litated from sickness or poor food, hard 
drinkrrs, and that large class of hospital patients, com posed o[ robust-looking 
laborers between the ages o f forty-five and sixty, whose orga ns show signs o[ 
wear and tear, and who ha \'C by excesses in alcohol wcnkrne<l the reserve power, 
fall an easy prey to the disease. V ery few fatal cases occur in robust, healthy 
adults. Some of the statistics given by army surgeons show bet ter than any 
others the low mortal ity from pneumoni a in healthy pi cked men. The death 
rate in the German army in over -10,000 cases was only 3.6 per cent. 

Certain complications and terminations are particularly serious. The 
meningitis of pneumonia is almost always fatal. Endocardilis is extremely 
grave, much more s.o than pericardilis. 1\fuch ~tress has been laid of lc:ite 
upon the factor o( leucocytosis as an element in the prognosis. A very slight 
or complete absence of a leucocytosis is righlly r egarded as very unfavorable. 

Toxrem ia is the important prognostic feature in the disease, to which in 
a majority of the coses the degree of pyrexia and the extent of consolidali ou 
are entirely subsid iary. It i• not at all proportionate to lhe degree of lung 
involved. A severe and fata l tox remia may occur with the consolidation of 
only a small part of one lobe. On the other hand, a patient with com plete 
solidification of one lung may have no signs of a general infoction. The 
question of individual res istance seems to be the most important one, and 
one sees robu st-l ooki ng individual s fatall y stricken within a rcw dnys. 

Death is rarely due to direct fote rCcrence with the funci ion or respira
tion, even in <loublc pneumonia. Sometimes it seems to be ca used by the 
extensive involvement with cedema of the other parts or the lungs, an engorge
ment with progressive weakness of the right heart. But death is most fre
quently due to the action of the poisons on the vase-motor ccnlrcs, with pro
gress ive lowering of the blood pressure. This is a much more serious factor 
than direct weakness of the heart muscle itself. 

Diagnosis.-No disease is more readily recog::iizecl in a large majority of 
the cases. rrhc external characters, the sputu m, and the physica l signs combi ne 
to make one of the clearest of clinical pictures. The ord inary loba r pneumonia 
of adults is rare ly overlooked. Errors a re particularly liable to occur in the 
intcrcurrcnt pneumonias, in those complicating chronic nffcctions, and in the 
disease as met with in children, the aged. and drunkards. 'ruberculo
pneumonic phlhisis is frequently confounded with pneumoni a. Pleurisy with 
effusion is not often mistaken except in children. The diagnostic points will 
be referred to under pleurisy. 

In diabetes, Bright's disease, chronic heart-disease, pulmonary phthisis, 
and cancer, an acute pneumonia oft en ends the scene, an d 1.s fr rquf'nlly over
looked. Jn tl1 C'$e cases the tempera!ure is prrlwps thr hl·~t 111dPx. nnc1 shoul1l. 
more parti cularly if cough occu rs, lend lo a c~ n ·f ul f'xarn inn! ion o[ the lungs. 
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The absence of expectoration and of pulmonar.\' i.:ymptonrn mny make thP diag
nosis very difficult. 

In children there are two ~pccial sources o{ error; the cliEca~c may be 
entirely masked by the cerebral 8Jmptoms ancl the ca!:lC mi!'takcn for one of 
meningitis. It is remarkable in these cai::cs how few indication~ there arc of 
pulmonary trouble. The other condition is pleurisy with effu:-;ion, which in 
children often has clcccptiYc phj1sical signs. The breathing may lie intcnl'ely 
tubular and tactile frcmitus may he prn~cnt. The exploratory nC'c<llc is some
times required to decide the question . Jn the old and debilitated a knowledge 
that the on~ct o[ pneumonia is insidious. and that the symptoms arc m
definccl and latent, should put the practitioner on his guard and make him 
very careful in the examination of the lungs in doubtful cnsrR. Jn chronic 
a1coholi rn1 the cerehral symptoms may completely maRk the local procc;o:;s. As 
mentioned, the disease may aRsume the form of vioknt mnnia, but more com
monly the symptoms nre those of delirium trcmcns. In any eaRc, rapid pulsr, 
rapid respiration, and feyer are symptoms which sho11ld innuiably excite 
suspicion of inflammation of the lungs. Under cerebro-spinal meningitis will 
be found the points of difl'erential diagnosis between pneumonia and that 
disease. 

Pneumonia is rarely confounded with pulmonary tuberculosis, but to dif
ferentiate acute tuberculo-pneumonic phthisis is often difficult. The attack 
may set in with a chill. It may be impossible to determine which condition is 
present unti l softening occurs and elastic tissue and tubercle bacilli appear 
in lhc sputum. A similar mistake is sometimes made in children. With 
typhoid fever, pneumonia is not infrequently confounded. rrherc are in
stances of pneumonia with the local signs well marked in which the patient 
rapidly sinks into what is known as the typhoid ~talc, with clry tongur, rapid 
pu lse, and diarrhOC'a. Unless the case is seen from the outset it may be very 
di fficu lt to determine the true nature of the malady. On the other hand, 
there arc cases of typhoid fever whlch set in with symptoms of lobar pneu
monia-the so-called pncumo-typhus. It may be impossible to make a diITer
ent ial diagnosis in such a ca"e unless the characteristic eruption occurs, a blood 
culture is positive, or the Widal reaction is given. 

Prophylaxis.-'.re do not know the percentage of individuals who harbor 
the pneumococcus normally in the secretions of the mouth and throat. In a 
great majority of cases it is an auto-infection, and the lowered rc!=:istauce due 
to expo~urc or to alcohol, or a trauma or an:r.~thctization, simpl_r furnishes 
conditions which favor the spread and growth of an or~anism already present. 
Individuals who lrnve al ready had pneumonia sl1oulcl he careful to keep the 
teeth in good condition, and the mouth and throat in as hcallhy a state as pos
sible. Antiseptic mouth washes may he userl . 

We know practically nothing of the conditions under wl1ich the pncumo
coccus lives outside the body, or how it gains rntranec in hralthy foclivicluals. 
The sputum of each case should he very carefully disinfected. In institutions 
the patients should he isolated. 

Treatment.-Pncumonia is a self-lim ited disease, wl1ich can neither he 
aborted nor cut short by any known means at our cornmnncl Even unr1er 
the most un favorable circumstances it may terminate nbrnplly ancl nnturnlh-. 
So also, under the favoring circumstances of good nu rsing and careful di~t, 
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the experience o! many physicians in different lands has shown that pneu
monia ru~s its course in a definite time, terminating sometimes spontaneously 
on lhc third or lhe fifth day, or continuing uulil the tenth or twelfth. 

There is no specific treatment for pneumonia and no drug which can cut 
short an attack. The young practitioner should bear in mind that patients 
ar.c• mort' oflen damaged than helped by the promiscuous drugging which is 
still only too prevalent. 

(a) GE:<ERAL MANAGE"ENT OF A CASE.-The same careful hygiene of the 
ht•cl n111l of the sick-room !'houlcl be carried out as in typhoid fever. Evrrything 
:--hnuld hC' done to make the patient comfortable and to save him exer
tion. '.\11cnc1·er possible the patient sl1ould be in the open air. In cold 
weather he should have sufficient covering to keep him warm, but shou ld not 
be overburdened by a heavy weight of clothes. A blanket and rubber sheet, 
under the mattress, which can be folded up over the bed prevent chilling from. 
below. A hot-water bag should be kept at !he feet. The patient is brought 
indoors when necessary for hydrotherapy. Por the hea,~y flannel undcr::;hirts 
shouhl be substituted a thin, light flannel jacket, op('n in front, which enables 
the physician to make his examinations without unncces:::arily disturbing the 
pnlicnt. If the patient is indoors the room should be bright and light, Idling 
in the sunshine if possible, and thoroughly well venti lated. Only one or two 
persons should be allowed in the room at a time. Even when not cal lf'cl for 
on account of the high fever, the patient should be carefully sponged each day 
wilh tepid water. This should be done with as Ji!lle disturbance as possible>. 
Special care should be taken to keep the mouth and nose clc~m. 

(b) DIET.-Plain water, a pleasant table waler, or lemonade should be 
given freely. When the patient is delirious the water should be giYen at 
fixed intervals and by the bowel or by infusion if it is not taken by mouth. 
The food should be liquid, consisting chiefly of milk, either alone or, better, 
mixed with food prepared from some one of the cereals, and egg:.;, eilhl'r soft 
boiled or raw. Carbohyclrnte, as rnj\k sugar, can be added to each feeding o[ 
milk, and as cane sugar to lemonade. 

(c) JlO\\'ELS.-At the omet it is well to ~ivc a calomcl and sal ine purge. 
The bowels can be kept open by sa lines or enema.ta. Drastic purgation is not 
advisable. It is important to prc,·ent meteorism., i! possible, by care in the 
diet, giving water freely and preventing constipation. If present, measures 
for relief should be begun at once. Turpentine stupcs. turpentine (3 ss, 
15 c. c.) added to an enema, and the use of the rcclal tube, are helpful. Strych
nine hypodermically is also useful. If the stomach is distended, a stomach 
tube should be passed. 

(cl) JlLEEDI:<G.-The reproach of Yan Ilclmont, !hat "a bloocly Moloch 
prc$ides in the chairs o[ medicine," can not be brought against this genera
tion of physicians. Before Louis' iconoclastic. p~pcr on bleeding in pneu
monia it would have been regarded as almost cmmnal to treat a case without 
vcne8ection. \\""c employ it nowadays much more than we did a. few years ago, 
but more often late in !he disease than early. To bleed at the vcri' onset 
in robust, healthy inc.lividuals in whom the disease sets in with great intensity 
and hi<rh feyer i8, I believe, a good practice. Lale in the course marked 
dilata!i~n of the right heart is the common indication. The quantity of blood 
remoYed must be deci<le<l by the effect; small amounts are oiten suflicient. 
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(e) ANTTPNEUMOCocc1c S1rn01r.-Anders' analyses of the reported cases 
<lo not give a very favorable impression of the value ol the scrums at presen t 
in use. Non<' of thrsc ha!'i prmrd i ts Yaluc. Nor has ihe rnc:c:ine lreatrnent 
bren shown to he of po~itivc worth. 

(f) IIYDHOT11En.1PY.-This-interna\ and external-is our principal 
mrnns of combaUing toxa.'rnia ancl circulatory fai lure. Cold sponging is usu
ally the best measure, <lone every three hours and with the least poss ible d is
lurlmnce of the patient. With marked tox:cmia or hypcrpyrcxia a bnlh al 80° 
with comtant friction may be given for five minutes if it docs not increase 
distress or clyspncca. The application of linen cornpre~scs covered by flannel 
is an excellent measure. They should be cut to the size of the body, in the 
:-.:hape of a jacket, with the opening at one i:.ide inste:i.cl of in the front. which 
can be appl ied from the siue of the body wilh the patient turned, and fastened 
over the other shoulder and in the axilla. Tiley shoulil be wrung oul of wc1te r 
at 50° to 60° and be changed ernry hour. The compress ~hould cover the 
thorax ancl UIJJ)('f ahflonwn . A largf! Hal ice bag may be kept to the side or 
back constantly, unleos it causes distress. Probably the best effect of hydro
therapy is its effect on the vn:;:o-molor r-.yst<'m. 

(g) SYMPTOMATIC TI<EATMENT.-( 1) To Relieve t71e Pain.-The stitch in 
the ~ide at onsrt, which is sometimes ~o agonizing, is bcr-.t relieved by a hypo
dermic injection of a qunrter of a grain or morphia. When the pain is less 
intense and diffuse over one ~idc, the I'aquelin cautery applied lightly is very 
hrlpfu1, but the ice bng is usually rfTicacious. \\"hrn the dis(•ase is 
fairly established the pain ·is not, as a rule, distrcsr-.ing, except when the 
pntient coughs, and for thi:. codeia may be used in haH-grnin doses, or 
morphia l(il'Cn hypodcrmically (gr. l/J·? to l/n). accordini: lo the patient's 
needs. Hot poultices, fornwrly so much in use, relieve the pain, though not 
more than the cold applications. For children they are oflm prefrrahle. 

(2) To Combat the To:ra•mfo.-Ahunclnnce o[ waler should be given to 
promote the now of urine. and the salinr infusion seems to act he lpfully in 
this way, but rnre must be tnken not lo give too lnrge nn nmount if the cir
culation is failing; 500 c. c. iR usually sufficient. External hydrotherapy 
~hu11ld br krpl 11p adin·ly. Alcohol is grnrr:illy ach· i~ahll', hc~t as whi:.ky in 
amounts of four to twrlYC' ounrcs in the lw(•ntv-four hours. The bowels should 
be kept [recly open hy r-.alinc laxatives. · 

(3) An al l- important indicalion is lo support the circulation. IIydro
lherapy and kcepin!( the patient out o[ doors are o[ great value for this. 
:Mechanical cli:::turhanre. as from metcorism, should be prevrntrd if pos.:.:ible. 
Drugs shoul<l not he gi,·en in any routine way and not m1lil they are requirrd. 
Slryclrninc is us.r[11l (a\:;;o ror its effects on the respiratory centre). Tl ~hould 
be given liyporlcrmicnlly and in full closes (gr. 1/ ,10 to l/2Q a nd even gr . 
1/10 for short periods) every two or three hours. Digitali s can be g iven by 
mouth as the infu$ion (:i ii. 8 c. c.), thr lindme ( l'll w, 1 c. c.). or digital in 
int ramuscularly (gr. 1/30) every four hours. For severe circulatory failure, 
camphor gr. ii, 0.13 gm. (cli~soh·ed in m x of oliYe oil) hypodcr111irall~r, 
digitalin (gr. 1/;lO) hypoclermically. ancl cnffei nc (sorliobcnzoate) gr. v 
(0.3 gm.) hyporlermicall_v nrc use[ul. An injection of hot saline solution given 
high in the howl'l or a ~::tline infusion is helpful. 

{4) Respiratory Tract .-The most comfortable position, avoidance of ex· 
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erlion, and ahundancc of fresh air arc important aids in prrn•nling dy~11n1t ·<L 
Pain should be rcliL·,·cU as much as possible. The value of the admiuiolratio11 
of oxygt•n is doubtful. lf used, it should be gin•n H'ry slowly a11J through ;\ 
funnel held over lhc mouth and nose. 'l'hc effect is the best guide as to il, 
continuance. Expectorant drugs arc not indicated and o!ten up:::ct the stom
ad1. \\"hen the cough is SCYCl'C it is wtil to giYC $l'dalin·~, of which <.'OtlL'i<l 

(gr. 1/1to1/2) or heroin (gr. 1/20 to 1/10) arc the best. Morphia in rndl 
doses may be required, but these drugs should be given only when necessary. 
l•'or a·dcma of the lungs st rych nine (gr. 1/:!0) amt alrnpi1w (gr. 1/100) 
~1~0~i1~;1 l~~ - gi"cn hj·podcrmically. Ycnc~cclion is a<.hisable iI the right. hc~trl 

(5) Nervous System..-Thc paUent wilh delirium should be eonl->tanUy 
watched. An ice bag lo the head and frequent ice paeks or cold ~pongt's arc 
useful. Sleep is important for every patient and lhc lll'l'd l'OL" thi s is oftl'll 
forgotten. While such drugs as th~ brornides aud chlora l hydrate may be 
effl·Ctual, it is wiser. as a rnle, to give morphia hypodermically in a suflicicnt 
dose (gr. l/6 to l /I) to secu re rest and , (ccp. 

(6) Crisis.-As lhis approaches eomtaul watch should he J.:"cpl for signs 
or collapse. J [ sm.'ati ng is profu~e and the pali1.:11l frl'hll', alropim• (gr. 
1/100) should he given hypoclcrn1ically. 

(h) 'J'HEATMEN'l' 01'' Co111'LJCNl'IOXS.-H the fC'vcr pcr:"i:-;l~ it is import.ant. 
to look out. for plcuri~y. particularly for the ml'La-pm·u111011ic l'lllJ!.\'l'llla. The 
C'Xploralor_y neC'dlc ::;hould he used iI nt~l'l':--:--ary. .\ H'ro-fibrinnu~ t•fl'ut'ion 
E-hould be aspirail'd. a purulent opened and draim•d. -In a conqi licaling pl'ri
canlitis \\ilh a larg(.' cfl'uFion ll8]Jin.1lion may lie ncct•:o::-;ary. lhola)"l'd n.•:--olution 
is a di!1icult condilion to trl'at. l j'ibr olysiu. 2.t.i c. c. every other day, has been 
used in a f(•w ca~cs (Cro!'lon) . 'l'lic us.c of lhc X-rays is Jll'l'-

haps the most trc<1lment. 
(i) ('ONV.\Ll~f'C J·:J";CE.-rl 'lw did should he jncl'<':lFC'd as rnpidly a~ possiblr, 

the patient kept out of doors and ;.1ftcr an ordinary alt.ark all owl'd up in about 
a week. 1I the heart has suffered rc~t. should lie more prolonged. 

B. BRONCIJO-PNlrn~lONL\ 

(Lobular Pnewnonia~ Capillary 8rondtili.s) 

Definition.-A bacterial infection of lhc finer bronchi and their rclall'Cl 
lol.rnlc~. 

'rhe process begins with inflammation of the brondiioll'S nn<l :-;mallt'r bron
chi, a capillary bronchiti~, whidi C\knds to the ahl'oli and lhe \\·hole lolJll!l' 
or a :rroup of lobuks bec·orncs filll'd with C\1u1alC', l'l' llular and lm_•morrhagic 
but clistinclly less fihrinous than in lolinr pneumonia. 

Etiology.-Broncho-pneumonia occurs eiUwr a~ a primary or as a sec
ondary aifcction. The relative frequency in -113 C3!'C:;\ is lhuR give~1.liy Ilolt: 
Primary~ without prcY ious hronc:hilis, l::i I; lo liro1~C'h1l1t' .or lhe 
larger tubes, 41; to mea!-l.les, 89; to whooping-cough, lo c11phthcna, 47; 
to scarlet fever, 7; to influenza, G; Lo varict·lla, ·!; Lo l'ry!-l.ipela~, 2; and lo 
acute ilco-colili!-l., 19. The proportion of pi·imnry lo Rl'l'Onclary forms as shown 
in this li~t js prohnhly too low. . . 

Pn1MAHY ~\CIJ'l'g JHI01'<.:HO-I'NEDWXL\, like the lobar form, attacks clul-



102 SPEClFJC INFECTIOUS ]) 18EMrns 

drcn in goocl health, usually under two years. The etiological factors arc very 
much those of ordinary pneumonia, and probably lhc pncumocoC'cus is more 
oitcn 3$SOcialcd with it. · 

SECONDARY DIWNCHO·PNEUMONIA occurs in two great groups: (a) As a 
sequence of the infcciious .fevers-measles, diphlhcria. influenza, whooping
cough, scarlet fever, and, less frequently smallpox, cr,rsipclns, and typhoid 
fever. Jn children it forms the most serious complication of these disease!', 
and in reality causes more deaths than arc due dirccily to the fcyc rs. Jn large 
cities it ranks next in fatnlily to infantile diarrhcra. Followin~. as it docs. the 
contagious diseases which Principally aITecl. chi ldren, we fi~d that a large 
majority of cases occur during early life .. \ccording to Morrill's Boston sta-
tistics, it is most fatal during the first two oI life. The number of cases 
in a community increases or decreases the prevalence of measles, scarlet 
!ernr, and diphlhcria. lt is most preYalcnt in the winter and spring months. 
In the febrile affections of adults broncho-pneumonia is not very common. 
Thus in typhoid fever it is not so frequent as lobar pneumonia, though isolated 
areas of consolidation at the bases are by no means rare in protracted cases 
of this di~casc. Jn old people it may follow clchilitating causes o[ any sort, 
and is met with in tile course of chronic Bright's disease and various acute 
and chronic maladies. 

(b) Jn the second di\'ision of this affection are embraced the cases of 
so-called aspiration or <leglutition pneumonia. Whenever the sensitiveness of 
the larynx is benumbed, as in the coma of apoplexy or urremia, minute par
ticles of food or drink arc allowed to pass the rim.a, and, reaching finally the 
smaller lubes, excite :rn intense inflammation similar to the Yagus pneumonia 
which follows the section of the pneumogastrics in the dog-. Cases arc very 
common after operations ahout the mouth and no8c, a ftcr tracheotomy, and 
in cancer of the larynx and ccsophagus. The aspirated partjclcs in some 
instances induce such an intense broncho-pneumonia that suppuration or even 
gangrene supervenes. 'l'hc ether pneumonia, already described, is often lobu
la r in type. 

An a!-ipiration broncho-pncumonia may follow hmmoptysis, the aspiration 
of material from a bronchiectatic ca\'ity, and occasionally the material from 
an empycma which hris ruplurecl into the lung. A common and fatal form of 
broncho-pneum on ia is that excited by the tubercle bacillus. 

Among general predisposing causes may be mentioned age. As just noted, 
it is prone to attack infants, and a majority of casrs o[ pneumonia in chil
dren under five years of age are of this form. Of 370 cases in children under 
firn years o[ age, 75 per cent. were broncho-pneumonia (llolt) . At the oppo
site extreme of life it is also common, ·in association with influenza and with 
various debilitating circumstances and with the chronic diseases incident to 
the old. In children, . ric_kcts and diarrhcca arc marked predisposing causes, 
and broncho-pneumonrn 1s one of the most freciucnt post mortem lesions 
in infants' h omes and foundling asylums. The disease prevails most exten
sively arnong the poorer classes. 

Morbid Anatomy.---:On the pleural surfaces. particularly toward the base, 
are seen depressed bluish or blue-brown areas o( collapRC, between which the 
lung tissue is of a lighter color. H ere and there arc projecting portions over 
which tho pleura may be slightly turbid or granular. Tho lung is fuller and 
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firmer than normal, nn<l, though in great part crcpifant, there can be felt 
in plal't:S throughout lhc subslane;c solid, nodular bo<lies. The dark dt.•pr<.'~!ic<l 
arl'as nrny lie i5olall'll or a large section of one lohc mny be in the condition 
of collapse. Grallual inflation hy a blow-pipe inserted in the bronchus will 
disteu<l a gr<:at majority of these collap5c<l areas. On section, the general 
surface ha~ a <lark reddish color anll usually llrips hloo<l. Projecting above 
the level of the ~L·ction arc lighter red or re<ldish-g~ay an•as representing the 
patches of bronrho-pncumonia. These may be isolated antl scparale<l from 
each other by tracts of uninfiamed ti5suc or they may be in groups; or the 
greater part of a lobe may Uc inYolnxl. Study of a favorable section of an 
isolated patch >hows : (a) A dilated centra l bronchiole full of tenacious puru
lent mucus. A fortunate section parallel to the Jong axis may show a mcemose 
arrangclllcnt.-thc alveolar passages full of muco-pus. (b) Surrounding the 
bronchu~ for from 3 to 5 mm. or e \·cn more, an area of grayish-red consoli
dation, usually elevated above the su rface and firm to the touch. Unlike the 
consolidation of lobar vneumonia, it may prc~ent a perfectly t:mooth sur
face, though in some instances it is d i ~tinctly granular. fn a late stage of 
the disea~e !:'mall grayish-wh ile points may be sctn, "hich on pre...;~ure may be 
H1ueczcd out as puruknt droplets. A section in the a\i8 of the lobule may 
present a somewhat grape-like arrangement, the t'talks arnl stC'111s repre:.Lnt
ing the bronchioles and a!Ycolar passages filled with a yl'ilowi~h or grayi1'h
white pus, while surrounding them is a rcddi!-lh-hrown hrpatizt.'d u~~ue. (c) 
In the immediate neighborhood of this pcrihronchial inflam1m1tion the ti:;sue 
is dark iu color, smooth, airless, at a somewhat lowt.•r lcn•l than the hcpatizcd 
portion, ant.1 differs dit-tinctly in color ancl appcarnncc from the other por
tions of the lung. This is the condition to which the term .~plcni;ation has 
Uecn given. Jt rcnlly represents a tissue in the early ~Inge Of inflammation, 
and it perhaps would be as well to give up tile use of this term and al~o that 
of ca.rnificalion, which is only a more n.dvancctl i-;tnge. 

There arc three groups of ca~cs: (1) Those• in which the bronchitis and 
bronchiolitis arc most marked, and in which there rnay lrn no 1lcfi11itc con
i::o lidation, antl yet on microscopic examination many of the ahrolar paf:$ages 
and adj:1ccnt air-cell~ appear filled with inflam111utory product~ . ("Z) The 
clisseminatctl bro11cho-pm'umonia, in which there arc sratkn•d ;1rcn!-i of peri
bronchial hf'patization with patches of coll<lll~e, while a considerable propor
tion of the lohe i~ still cn·pittmt. This is hy far the' rnnst (•ommon t'flndition. 
(:l) The p:-:eu1lo-lohar form, in which the greah•r portion or the Johe io ron
~olidatcd, but not uniformly, for intcn·cning stram]s of dark conge~tctl lung 
tissue !5Cparatc the groups of hepatized lobuJes. 

Micro~copirnlly, the centre of the bronchus is ~ct•n filll'<l wilh a plug of 
t•xudntion. consi~ting of lt•ucocytcs and swollen cpitlll'lium. S1·drnn in the 
long axis may show irregula r dilatations of the tube. The IHonchin l wall is 
swollen and infiltratcll "ith cells. Under a low power i.; 1"1?a<Hly i-:ern that 
the air-r<1lls nt.1xL the hronchus are mm;.t\y den:;cly filled, townrd the per-
iphery the oht'olnr exudation becomes fo8s. 'l'he cont~~Lb of _the air-cell~ arc 
made up of lcucocyl<.'s and swo llen epithelial cc~ls rn. va r.rm_g proport10ns. 
Red corpu:-:clcs are not orten present antl a fibrm n rtwo l'k is rarely sc~u~ 
though it may he prc:-:ent in some alveoli. In the swoll11 n walls ar~ seen d1s
tcndcd capillaries anil numerous lcucocytcs. As Delafield has porntcd out, 
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the interstitial inflammation of the bronchi and alveolar walls is lhe speci al 
feature o[ broncho-pneumonia. 

The lli i:-:lologica l changes in the aspiration or deglulition broncho-pneu
monia differ from the ordina ry post-febrile form in a more intense infiltra
tion of the air-cells with leucocytes, producing suppu ralion and foci o! soften
ing ; even gangrene may be present. 

Bacteriology.-' l'hc orga ni sms most commonly found in broncho-pneumo
nia are M icrococcus la·nceolalus, St reptococcus pyogenes ( either alone or with 
the pneumococcus), Staphylococcus aureus el a/bus, "Fr icdlrinder·s Bacillus 
pneumon fr11, and the influenza bacillus. The Klehs-LoC'ffic r bacillus is not 
infrequently found in the secondary lesions of diphtheria. Except the pneu
mococcus these microbes arc rarely found in pure cultures. In ihc lobular 
type the streptococcus is the most constant organ ism, in lhc pseud o-lobar the 
pncumococcus. :Mixed infections are almost lhc rnlc in broncli o-pneu rnonia. 

Terminations of Broncho-pneumonia.-(a) ] n resolulion, which when it 
once begins goes on more rapid1y than in fibrinous pneumonia. Broncho4 

pneumonia o[ the apices, in a child, persisti ng for Lhrce or more weeks, 
particularl)' if it fo ll ow mcac;;les or cliphlherin . is oflc n tulwrcu lorn;. fo lhe:=c 
instances, when resolution is supposed to be delayed. casca li on has in reality 
taken place. (b) fn suppuration, which is rare ly sern ::i part from the aspira
tion and deglulition forms, in which it is e:drcmcly com mon. (c) In gan· 
grenc, which occurs under the same conditions. (d) Jn fibroid changes
chronic bro11 clt o-pneum011 i(l,.-a rare termination in the simple, a com mon 
sequence of lhe tubercul ous, disease. Formerly it wns thought that one of 
the most common changes in broncho-pneumonia , particularly in children, 
was caseation; hui this is really a tuberculous prore~s, the natural termination 
of an originally specific broncho-pneumonia. lt is of course quite possible 
that a broneho-pneumonia, simple in its origin, may subsequenily be the seat 
of infection by Bacill-us t·ub erculosis. 

Symptoms. - '.l'he primary form sets in abrupll .Y with a chill or a con
vulsion. The chi ld has not had a previous illness, but there may have been 
slight exposure. The temperature rises rapidly and is more constant; the 
physical s igns arc more loca l and t.here is not tJ1p widespread diffuse catarrh 
o! the smaller tubes. Many cases are mistaken for lobar pneumonia. In 
others the pu lmonary features are in the background or arc overlooked in 
the intensil.Y o[ the general or cerebral symptoms. 'l'he icrn1ination is often 
by crisis, and the recovery is prompt. The mortality of this form is slight. 
S. West has called attention to the importance of recogni zi ng these primary 
cases and lo thei r resemblance in clinical features to arulc lobar pneu monia. 
The secondary form begins usually as a bronchiti s of lhe ~rna ll l'r tubes. :Much 
conrusion has arisen from the description of capi llary hronrhii.is as a sepa
rate arTecti on, whereas it is only a part, though a primary anrl important one, 
of broneho-pncumonia. At the outset it may be sa id that if in convalescence 
from measles or whooping-rough a child has an acre~sion of [ever with 
cough, rapid pulse, and rapid breathing, and H, on au scultation , fin e rales 
arc heard at the bases, or widely spread throughout the lungs, even though 
neither consolidation nor blowing breathing can be detected, the diagnosis 
of broncho-pneumonia may safely be made. I have never seen in a fatal case 
after diphtheria or measles a capillary bronchitis as the sole lesion. 'J.'be onset 
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is rarely sudden, or wilh a distinct chill; but afler a day or i-:o of indisposi
tion the child becomes feverish and begins to cough and be short of breath. 
The fe,·er is extremely rnriahlc; a range of from 10~ 0 lo 10 l 0 lf . is common. 
The skin is very dry and hot. The cough is hard, distressing, an<l may 
be painful. Dyspncm gradually bceomes a prominent feature. Expiration 
may be jerky and grunting. 'fhe respirations may rii:c as high as 60 or even 
80 per minute. Within the first forty-eight hours the pcrcus~ion resonance is 
not impaired; the note, indeed, may be very full at the anterior borders of 

, the lungs. On a11scullation, many dies are heard, chiefly the flnc subcrcpitant 
variety, with sib ilant rhonchi. There may really be no signs indicating that 
the parcncliyma of t.hc lun g is involved, and yet even at this early slage, within 
Corty-eight hours or t.he onset oft.he pulmonary symptoms, I have repeatedly, 
after diphtheria, found scattered n odu les or lobula r hcpat izati on. Northrup, 
in a case in which 1foath occurred within the first twenly-four hours, in addi
tion lo the extensive i1wolvcmcnt of the smaller bronchi, found the intra
lobular tissue also involved in places. 'The cly:-;pnU'a is constant and progres
sive and soon signs of deficient aeration or the blood a re noted. The ra~e 
becomes a Jillie suffused and the finger-tips bluish. The child has an anxious 
exprcsl-l-ion and gradua lly enters upon the most <fo~tre~sing stage or asphyxia. 
~\t first the urgency of the symptoms is marke<l, but soon lhe influence 
of the toxins on the nerve-centres is seen and the chi ld no longer makl's stren
uous efforts to breathe. The cough subsides. and, with a gradual increase 
in lividity and a drowsy restl essness, the right Ycntriclc becomes more and 
more dis.tcnclecl, the bronchial rUlcs become more liquid as the tubes fill with 
mucu s, and death follows. These arc symptoms or a severe case of broncho
pncumonia, or what the older writers called suffocative catarrh. 

The PHYSICAi~ SIGNS may at first be those of capillary bronchitis, as indi
cated by the absence of dulncss and the presence of fine subcrcpiiant and 
whistling ralcs. In many cases clcaih lakes place before any clcfinile pncu
monic signs arc detected. When these exist they arc much more frequent at 
the bases, where the re may be areas of impc1ircd resonance or even of positive 
dulncss. When numerous foci involve the greater part of a lobe the breathing 
may become tubular, but in the scat.tercel palches or ordinary hroncho-pncu
monia, following the fevers, the breathing is more cnmmon ly harsh than 

~~o~,~~giow!~ ;~~~:~ ~:~~~l:;:;ed~sri~~r~~~~~a~i~~~1 ~)!)i~:~in~ ~~ICa:~~~~~ l~~~ 
.!!xpansion. 

Diagnosis.-Wit.h lobar pneumonia it may readily be confounclcd i{ the 
areas of consolidation arc large and merged together. 1l is lo be rcmernhcre<l, 
as lloli's figures well show, that broncho-pncu11ionia occurs chiefly in children 
under one yea r> whereas lobar pneumonia js more common after the third 
year. No writer has so clearly brought out the difference hetwel'll pneumonia. 
at these periods as Gerhard,* of l">hiladelpliia , who~e p~tpcrs on this subject 
ha"c the frcshne~s and accuracy which characlerizctl all the writings of that 
eminent phyi::ician. Between lobar pneumonia and the seeondary form of 
broncho-pneumonia the di<1f!110sis ls cai::y. The moch~ or. onsl.'t is essentially 
different in lhc two inf0ct iom:, lhc one cle,·clop ing in~id1ously in the course 
or at the conclusion of another disease, lhc otli<.'r sl'lting in abruptly in a 

* American Journal of Aledical Scicnecs, \'Oll:l. xiv and xv. 
9 
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child in g-ood health. ln Johar pneumonia ihc disrn~c ig ustrnlly unilatcrn1. 
in broncho-pncumonia bilateral. The chief trouhlc arist's in caS('S o( primary 
broncho-pncumonia, which by ag-grcgation of the foci inrnlvc::5 the greater 
part of one lobe. Herc lhc diflicully is very great, and the ph}'sieal signs 
may be praclica \ly identical, but in broncho-pncumonia it is much more likely 
that a lesion, hm1'C\'Cr slight, will be found on the other side. 

A still more cliflicult question to decide is whether an existing broncho
pneumonia is simple or tuberculous. In many instances the decision cannot 
be made, as the circumstances under which the disease occurs, the mode of 
onset, and lhc phpica l signs may be ideulical. It has often been my expe
rience that a case has been sent down from the children's war<l to the dead 
house with the diagnosis of post-febrile broncho-pneumonia in which there 
was no suspicion of the existence of tuberculosis; but on sect ion there were 
found tuberculous bronchial glands and scattered areas of broncho-pneumonia, 
some of which were distinctly cascous, while others showed signs of softening. 
lt is well to emphasize the fact that there arc many cases of broncho-pncu
monia in children which time alone enables us to distinguish from tubercu
losis. rl'he existence of cxtcnSi\'C disease at the apices or central regions is a 
suggestive indication, and signs of softening may be detected. In the vomited 
matter, which is brought up after se,·crc spells of coughing, sputum may be 
picked out and elastic tissue and tubercle bacilli deteclccl. 

It must not be forgotten that, as in lobar pneumonia, cerebral symptoms 
may mask the true nature of the disease, and may c,·en lead to the diagnosis 
of meningitis. l recall more than one instance in which it could not be sat
isfactorily determined whether the infant had tuberculous meningit is or a 
cerebral complication of an acute pulmonary affection. 

Prognosis.- l n the primary form the outlook is good. In children en
feebled by constitutional disease and prolonged fevers broncho-pneumonia is 
terribly fatal, but in cases coming on in connection with whooping-cough or 
after measles recovery may take place in the most desperate cases. It is in 
thii: disease that the truth of the old maxim is shown-"N ever despair of 
a sick child." fl'hc death ralc in children 1mdcr five has been variously esti
mated ai from 30 lo 50 per cent. After diphtheria and measles thin, wiry 
childrl'n t;0cm to stand broncho-pncumonia much betlcr lhnn fat, flabby one~. 
I n adults the aspiration or deglutition pneumonia is a very fatal disease. 

Prophylaxis .-bl 11rh can be done to reduce lhe probability of attack after 
febrile affections. Thus, in the convalescence from measles and whooping
cough. it is very important that the child should not be exposed to cold. par
ticularly at night, when the tcmprraturc of the room naturally falls. The 
use of light fl::tnnel "combinations" obviates this nocturnal ch ill, which i::;, 
I am sure, an important factor in the colds and pulmonary affections o[ 
young children. The calarrhal troubles of the nose and throat should be 
carefully altcncled to, and during fevers the mouth should be washed two or 
th ree times a day with an antiseptic solution. 

Treatment. -rl'he fmp1cncy and lhe seriousness of broncl10-pncumon ia 
render ii a disease which taxes to the utmost the resources of the practitioner. 
There is no acute p ulmonary aITcction over which he at times so greatly 
despairs. On the other hand, there is not one in which he will be more 
gratified in saving patients who have seemed past all succor. The general 
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measures arc much as in lobar pneumonia. The patient should be in the open 
air if pos~iblc; if indoors, the windows should be wide open with the patient 
proll'clc<l from drafts. 

(a) D1ET.-.\s much food as possible should be giYCll. Milk and its 
modifications, ice cream, eggs, broths, cocoa, and gruels arc suitable. Water 
should be given freely by mouth and if this is not possible by lhe bowel or 
by infusion. .\lcohol is u,ually indicated and best given as whisky to adults 
and brandy lo young children. The bowels should be opened by castor oil 
or calomrl and care taken to secure a daily moYcmcnt. 

(b) llYDHOTHEHAPY.-'l'his may be given by various methods to be chosen 
for each pnlit•nt, dL1pcnding on the condition and rc~ulls. Sponges may be 
gi\·rn to any patient. Packs arc useful, hot if there is much rcstlcs~ncs.s or 
cold if the Lcmpcrnlurc jg high, or baths may be gi,·cn to children for short 
periods, using water at !)5° F. and gradually reducing lo 75° or 80° F. 
Applying sma ll amount:; of cold water to the chest during the balh is some
times useful, particularly jf the respirations arc shallow. Compresses, made 
out of liuen covered bJ' flannel or of flannel alone, wrung out of waler at 60° 
to ?0°, arc particularly iu<licatecl and shou ld be chan~cd C\·cr.v one or two 
hours. They shou ld not be covered by oiled si lk. A mustard hath is of value 
for children, especially early in lhe attack. Allcrnalc douches or hot and 
cold water are useful, particularly in children, when the condition is severe. 
Jl j'clrolhcrap)' is c<pcc iall}' indicated for patients wilh high fever, delirium 
or stupor, severe toxmmia, or circulatory failure. 

(c) LOCAL APPLlCATlONS.-Poulticcs ha\"e gone out of fashion but are 
sometimes of value. The)' should be light and arc best kept in place by being 
slipped in pockets in a flannel jacket which is eonsla ntly worn ~o tlrnL the poul
tice can be replaced without disturbing the patient. The u~c o( dr.v cups is 
oflcn advised; lhcy should be applied frequently. The ice bag should be used 
if it gi,cs comfort. 

(d) hi 1m1c1NAL.-'l'he indicalions must be carefully studi ed and drugs 
which nrny di~lurb the stomach given with care. Jf cough is dislrcs$ing the 
use o[ thC' corn pound tincture of benzoin in an inhalation should be tried. The 
expectorant drugs may aid and of these ammonium chloddc (gr. ii to v, 0.13 
to 0.3 !(Ill.) and lho wine of ipccacuanha (llL x lo xx, O.G lo 1.3 c. c.) are 
the mo:-;t u:-;dul. rro tl1L'.5C a sedative, such as paregoric (3 i, ·1 c.c.), codcia 
(gr. f, 0.016 gm.) or heroin (gr. 1-20, 0.0032 gm. ) should be added if the 

('ough j:-; \"l'lj' di~tn.·~sing. 8trychninc hypodermically (gr. 1-10 to 1-·?0, 0.0016 
to 0.00:-J~ gm.) is an aid to the respiratory centre and to the circulation. 
For circulatory failure the treatment is the same ns described under lobar 
pneumonia. With increasing difliculty in getting up the secretions an emetic 
rn~y he g-irc.~n, but only to rolnrnt patients. Ipecacuanha or apomorphinc hypo
drrmically ehmilcl be employed. Inhalations of oxygen arc advisable if they 
girc relief to the dyspncra and lrs~en cyanosis. 

In old persons ea rly stimulation is usually advisable and every cITort 
should he made to persuade them to take nourishment. Cold applications or 
sponges must he used with ca~1tion a_n~ th? 11sc ?f heat is g?ncrally bctt~r. 
~\t all agc.•s frequent ch:rnge m pos1t1011 1s nch1sahlc and. m young_ ch1l
rlrrn this may be done by taking them out of bed and holding lhcm m the 
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C. O'l'IIER PNEUMOCOCCIC l NJ•' J;C'l'I0:-18 

The organism is widely distributed and causes a uumbcr o.f important 
alTcctions other than pulmonary, of which lhe following arc lhc most im
portant: 

1. Acute Septicrernia.-A few instances haYC been rc>porlrd in which with. 
out any recognized loca l lesion there has been a. genera l infection with the 
pncumococcus. In Townsend's case, a girl, aged !'ix, had pain in the abdomen, 
vomiting and a temperature of J 0~.2° F . without any throat affre!ion. Death 
occurred in thirty hours, and a general infection with the organi::m1 was found 
in the blood, sp leen, lungs and kidneys. 

2. Local Affections.-Thc local affect ions caused by the pncumococcus are 
very numerous and wi ll be described under their appropriate srclions. In the 
mouth, erosions, g ingiviti s and glossitis; in the vltaryn.v, inflarnn1alion and 
tonsillitis; in the ear, acute and chron ic suppuration ; in the accessory sinuses, 
of which it is a common habitat, inflammation and suppuration; in the 1ncm
brane of lite brain it is a common cause of prinrnry and i::eronclary meningitis; 
in the bronchi il has been found associated with acute and ch ronic bronchifo~, 
and bronchicctasis; in the lungs, in addition lo the two important di~cascs 
already considered. it may cause acute ccdema and is af"i::ot·iated with tuber
culosis and many chronic affections. It has been found in arnte pleuri~y and 
it is one o[ the common causes of ernpycrna; acute arthritis, primary and 
sccondar.v forms; acute peritonitis, particularly in children; appendicitis; 
cndocard iU s; pyclitis and local abscesses in various parts may be caused by it. 

VII. CEREBRO-SPINAL FEVER 

Definition.-An inrcctious disease, occurring sporadically aml in epiclcm~ 
ics, caused by the Diplococcus inlracell-ularis~ characterized by inflammation of 
the cerebra-sp inal meninges and a clinical course of great irrt'gularily. 

The afTcclion is also known by the names of malignant purpuric fever, 
petech ial fever, and spotted fever. 

History.-Yicusscux first described a small outbreak in Geneva in 1805. 
In 1806 L. Danielson and E. Mann CMedical and .\gricultura l Hcgistcr, Bos
ton) gave an account of "a sinf!u lar and very mortal di~t·al'c which lately 
made its appearance in Medfield, Mass." The Mm:·l'achu~cu~ .Mf.'tlical Society, 
in 1809, appointed James Jackson, Thomas Wekh, and ,J. C. Warren to 
investigate it. Elisha North's little book (lSll) giYcs a full account of the 
early epidemics. 8till6's monograph (1867) and lhc elaborate scc!ion in vo l. 
i of Joseph Jones' works contain detai ls of the later Aml'rican outbrcake. ln 
his Geographical Pathology, Ili"ch divides the outbreaks in!o four periods: 
From 1805 to 1830, in which the disease was most prcnilcnt throughout the 
United States; a second period, from 1837 to 1850, when !he cli>ease pre
vailed extensively in France, and there were a few outbreaks in the United 
States; a third period, from 1854 to 1874, when there were outbreaks in 
Europe and several extensive epidemics in America. During the CivH War 
there were comparatively few cases. It prevailed extensively in the Ottawa 
Valley early in ihe seventies. In the fourth period, from 1875 to the present 
lime, the disease has broken out rn a great many regions. During the past 
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lwcnly year> lhcre have been localized outbreaks in many lands. Ju the 
L7uitcd 8lalcs, during 189 -1 899, it prcvaikd in mild form iu 27 slates. 

Sinct• l SHH there have been e\lrnsivc outb reaks in Si les ia, and in the cities 

of lhe l'nikcl 8lalcs on lhc .\llanlic co3'l. In Kew York in 1901-5 there 
were G,735 ca~es and 3,-L);) deaths. Jn the British Jsles there have been epi
c.lcmics in Glasgow and Belfast, and a few scattered outbreaks. Tn Glasgow 

in 1907 there were nearly J ,000 cases 1vilh 5D5 clcalhs (Chalmers) . Jn Bel
fa st in the rightecn months (•nding J-unc, Ul08, there were 725 cases with 548 
deaths (Hohh). The Wrl\'C' or rpidl'rnic prt•\·alcnce during the past three years, 
l !l09-12, ha~ hecn Ruh::.idi ng. There were only 130 deaths in England and 
\Yalcs in rnon. 

Etiology.-Ccrehro-spinal frvcr occur!-\ in epidemic and in sporadic forms. 
The r1n·demirs arc localized, occu ning in certain regions, and are rarely very 

widC'~pren<l. AR a. rnl r, c·o11 nlry di~Lrid s ham been more aflli cted than cities. 

~lining <li:·frirt:-; and seaport~ haYe suffered most severely. The outbreaks 
ha\e occu 1Tl'd 111o~t freqm,ntly in the winter and spring. The concentration 

o[ indiYiduals, :1:-i o[ troop:; jn large barracks. seems to be a special factor, and 

epidemics on the Conlincni show how liable r ecruit s and young rnldiers arc 
to the cli :-c;ra~c . Tn ciYi l lifl' r hilclren and yo ung ad nlls are most susceptible. 

or K oplik's '17 c-ases GO per ('tJ1l. weTe undl'I' two ye;11·~ of. :l~C. Over-exertion, 
long mnr<·hes in the hrat, dcpr(•si;ing nwntal and bodily surroundings, and 
the misery and squalor o r thr large trnrmrnt houses in eitil'~ are predi~posing 

cau!'('S. 'l'he di~ra~e is not highly contag"iou$. and i s probnhly not transmitted 

by clothing or the excretions. ] t is vl' r,Y rare to have more limn one or two 
ca~cs in a horn;;c, and in a city epidemic the dislrihuli on or the ca:::C'S is very 
irregular. C'ounrilman (ou ncl fiyc in~tanrC'S in which the ~amc individual is 

reported to hnYc had the di~(·n:::e twice. :\h•ningitis car riC'l's. pcr~ons who have 

the J!C'rm in tl1C'il' throals or no~cs. but who arc thcmseh·cs unaffected, play 

an li11por L:111L rOlc in tran~milling the disease. 
8poradit an•bro-spinal fever occurs in all civilized co untries. The disease 

lingers indefinitely after an outbreak, and in all Jargc citi es a moderate num

ber of ca~es occur every year. '1.1he meningitis in chi ldren, known ns the 

•w11ple or poslrrior basic, is the sporncl ic form. lt ]ms lwo suggestirn features 

of i;;imi larilv in the sca~onal incidence and in the fact that patients recover. 
Hlill delcrn~incd the iLknli ty or the organism with the menjngococcus, and the 

view has been confirmed by K oplik and many others. 
Bacteriology.-In 1817 \l"eichselbaum described an organism, the Diplo

coccus inlrarf'l/lllaris me11higilidis, which was probably the same as one 
prc,· i o u ~lj' round hy l.eiclitenslcrn . Jn the tissues the orga ni sm is almost con

stantly within the polynuclcar leucocytcs. Tu cull urcs it has well-characte r

ized rcnturcs, and js di :-:,linguif:hable from the pneumococcus. Since \Vcichsel

baum's ob~cn•alions this organism has been mC't with in a ll carefully studied 

cpid{:mics of the disca~C'. rrhc studiel" of Councilman in B.oston and the 

numerous oh:o:,(•rn•rs in the Gla~gow, Belfast. New Y ork, and Sdesian epidem
ic:-:, have co n fi m w<l the constancy o[ this organi sm in the disease. Three 

important facts Ji:l\"C hl'('ll brought oui-thC' prc:;;cnce or the ger m in fully 

l.alf tlw ('ft!"('t-\ i n lhl' 1rni::o-phar_rnx, tlH' r;..;islC' 11cc or it in healthy contacts, and 

the prepuralion of a c1m1t h<' ~rrnm, lo h(• rrfrrrrd lo lalrr. . . 
}forbid An atomy.-! n malignant ca~(·~ there may be no charactenst1c 
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changes, the brain and spinal cord showing only extreme congcstion, which 
was lhe lesion described by Vicusseux. In a majority of the aculel.v fatal 
cases death occurs within the first week. There ir-; intense injcdion of lhe 
pia-araehnoicl. The exudate is usually :fibrino-purnlc>nt, most markl'd at the 
base of the brain, where the meninges may be greatly thiekl'lll'll aml plastered 
over with it. On the cortex there may be much lymph alon~ the larg{'I' fissures 
and in t.he sulci; sometimes the entire cortex is CO\'Cred with a thick, puru
lent.. exudate. It deserves lo be recorded that Danieli:;:on :incl :Mnnn made five 
autopsies and were the first to describe "a fluid resembling pus bct..wccn the 
dura ancl pia mater." The cord is always involved with the brain. The 
exudate is more abundant on the posterior surface, and involves, as a rule, 
the dorsal and lumbar regions more than the cervical portion. 

In the more ch ronic cases there is general thicken ing of the meninges and 
scattered yellow patches mark where the exudate has been. The ventricles 
in the acute cases arc dilated and contain a tu rbid fluid, or in the posterior 
cornua pure pus. In the cl1ronic cases the dilatation may be very great. rrhc 
brain substance is usually a little softer than normal and has a pinkish tinge; 
foci of h::cmorrhagc and of encephalitis may be found. rrhc cranial nerves are 
usually involved, particularly the second, firth, seventh, and eighth. The 
spinal nerve roots arc also found imbedded in the exudate. 

Microscopically. the exudate consists largely of polynuclcar leucocytes 
closely packed in a fibrinous material. In some instances there arc foci of 
purulent infiltration and h:nmorrhagc. The ncuroglia cells arc swollen, with 
large, clear, and vesicular nuclei. The gang1ion cells show less marked 
changes. Diplococci are found in variable numbers in the exudate, being more 
numerous in the brain than in the cord . 

In one of the l~osi.on cases, examination of the nasal secretion during life 
showed diplococci. and jn this instance there was found post mortem a puru
lent infiltration of the mucous membrane. In two other cases this membrane 
was normal. 

Pneumonia and pleurisy hare been described in lhe disease. Councilman 
reports that in 13 cases there was congestion with ccdcma, in 7 broncho-pneu
monia, in 2 characteristic croupous pneumonia wilh pneumococci; in 8 
pneumonia clue to the dip1oeoccus intrncellu1aris was present. 

The spleen rnries a good deal in size. Jn onl.v three of lhc Boston fatal 
cases was it found much enlarged. The liver is rarclv abnormal. Acute 
nephritis is ~ometimes present. The in testines show so~1Ctirncs swel1ing of 
the follicles. 

Symptoms.-Cascs difTcr remarkably in their elrnractcrs. Many different 
forms ha\'C-' been described. These are perhaps best grouped into three claescs : 

(a) ·MALlONAN'J' Fon:M.-This fulminant or apop1cclic 1ype is found with 
variable frequency in epidemics. It may occur sporadicnlly. The on~et is 
sudden, ui::.ually with violent chills, headache, somnolence, ~pasms in the mus
cles, great. cleprce:.;ion, moderate e1cYalion 0£ tcmperalure1 and feeble pulse, 
which may fall to fifty or sixty in the minute. Usually a pmpuric rash de
velops. Tn a I'hilarlclphia case'. in 1888, a young girl, apparently quite well. 
died with in twcnt.v honrs or this form. There nre cni::.cs on record in which 
death has oec11rred within a shorter. time. Stille tells of a child of five years, 
in whom death occurred after an 1llnei::.s of ten hours; and refers to a case 
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r eported by Gordon, in which the entire duration of the illness was only five 
hours. Two of Yicus.seux's C:<lses t.lictl within lwcnly-four hours. 

(b) 0HDJNARY Fo1nr.-'l1l1C stage of int:ubalion is nol known. The dis
ease w:mally sets in suddenly. 'l'hcre may be premonitory R,Ymploms: head
ache, pains in the back, and loss of appetite. ~lore commonly, the onset is 
with headache, SC\'Crc chill, and rnmiting. 'rhc tempera lure ri~cR to 101° or 
102°. 'l'hc pulse is full and strong. An early am~ important ssmptom is a 
painful stiffness of the mrn::clcs of the neck . The hradnclic increases, and 
there arc pholophobia and great scnsilivcness to noi~e~. Children become 
very i rritablc and restless. In sc,·cre cases the contraction of the mu:5clcs of 
the neck i::cls in early, lhe head is drawn back, and wht'n the muscles of the 
back arc also inroh·cd, there is orlholonos, which is more common than 
opistholonos. 'l1he pains in lhe back and in the Jinibs n1ay be ,-cry seYere. 
Tlie 111olor RJ'lllploms ilrc most characte ri stic. rr l'en10r of the muscles may 
be present, with Lonie or clonic spasms in the arms or legs. Rigidity of the 
muscles or the back or m'<:k is ,·cry common, an<l the patient lies with the 
bo<ly sliff ancl the head drawn so far back that the occiput may be between 
the shoul<lcr-bl<1dcs. Except in early childhood con' ulsions arc nol common. 
SlraLismus is a frequent and important symptom. Spasm of the muscles of 
the face nrny also occu r. Cases have been described in which the general 
rigitlily an<l Rtiffnc's was such that lhe hotly coulcl be mo\'c<l like a sta tue. 
l)aralysis of the trunk mu$cles is rare, but paralysis of the muscles of the eye 
and the focc is not uncommon. 

Of srnsory symptoms, headache is the most dominant and persists from 
the oulsct. It is chiefly in the back of the hca<l, ancl the pain extends into 
the neck and back. rJ'hcrc may be great scnsili n~ncss along the spine, and in 
many cn~es tht·re is general hypcr<l!~Lhcsia. 

'l'hc psychical ~ymptoms are pronounced. Delirium occurs at the onset, 
ocrasionally of a furious and maniacal kin<l. The patient Uisplay 
marked erotic symptoms al the onset. rrhc delirium gi,·cs place in a <lays 
to slupor, which, as lhc effusion i ncreases~ deepens lo coma . 

'l'he tcmpcralure is irregular and rnriable. Hcmissions occur frequenlly, 
and there is no un iform or l.rpical curve during the disca.se. In some in
staaccs there has been Jillie or no fe\·cr. Jn others lhe temperature may 
reach 105° or 106° F., or, before dealh, 108° l". The pulse may be Ye1·y 
rapid in children; in adults it is at first usually full and strong. ] n some 
cases it is remarkably slow, and may nol be more than firty or sixty in the 
minute. Sighing rcRpirations and Chcyne-Stokrs breathin.g arc met with in 
some instances. Unless there is pneumonia the respirations arc not often 
increased in frequency. 

The cutaneous symptoms of the disease are important. Ilerpes occurs 
with a frequency almost equal lo that in pneumonia or intermittent fever. 
The petechial rash, which has given the name spotted fever to the disease, is 
very l'Uriablc. Stille olatcs that of 98 cases in the Philadelphia ll ospilal. no 
eruption \\'US obser\'cd in 37. In the Montreal cases pelechi:u and _purpl e 
spots were common. They appear to have been more frequent m the ep1den11cs 
in Amcrjca than in Europe. The pctcchiro may be numerous an<l cornr the 
entire skin. J\n erylhcrna. or dusky molUing may be prcsenl. J n ~ome in
stances there hal'e been ro"e-colorcd l1ypcm•rnic spots like the typhoid rash . 
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Urlicara or eryihema nodosum. ecthyma, pemphigus, and in rare instances 
ga ngrene of the sk in lul\'e bct'n noted. 

Leuro<:ytos is is an ea rly a nd constant feature, and ranges from 25,000 to 
40,000 Jll' r c.'11 bic 1ni llin1rtrc. It pt! rsio:: ls e\"C' ll in the most protracted cast·s. 
'l'lie di ploC'occ:ui;; in t rn (·c llula ris has been isolated from the bl ood during life 
and demonstrated in the leucocyies. 

As already statcU, vomiting may be a special feature at the onset; but, as 
a. rule, it grn <lunlly subsides. In some instances, however, il persists and 
becomes the moRl ~e ri ou s :rncl di stressing of the symptoms. Diarrhcra is not 
common, the bowels be ing usuall y constipated. The abdomen is not tender. 
Jn Uic aculp form th e splee n is usufl.ll y enlarged. 

The u rine is somC'limcs albuminous and the quantity may be increased. 
lw s been noted in some instances, and in the malignan t types 

rrhc durati on or lhc disease is extremely variable. Il irsch right ly states 
that it may rangC' bchrccn a few hours and sC'rc ral months. :More than half 
of the deat hs oc:rnr wilhin the first fhe days. Jn fa rn rable cases, after the 
sy mptoms har p p(' rsis.lc<l fo r fi ve or six days. improYemC' nl is indicated by a 
lessen ing of th(' spa :.: m. red ud ion of the feve r, and a return of the intelli
gence. A sudden f::i ll in the temperature is o f ba<l omen. Com'alescence is 
t·x ll'emely tedious, and may be interrupted by complicati ons and sequelre to 
be nolccl . 

(c ) AN0'1 ,ILO L'S Fo1ms.-( l) Aborlioe Typ e.- Th e attack sets in with 
great severity , but in a day or two the symptoms subside and convalescence is 
rapid. S triirnpell would di sting ui sh between thi s aborti ve vari ety, which be
g in s wilh ~ ucli in tensi ty, and the mild ambulant cases described by certain 
wri te r:.: . Jfo n'po ri ~ a case in whi ch the meningeal s3· mptoms set in with the 
grea test jnt cnsily an<l persisted for four days, the temperature ri sing to 105.6° 
F. On the fifth day lhc pati ent enlercd upon a rapid and sati sfacto ry con
rn!eser ncc. In the mild rnsC's, as distingu ished from lhe aborti ve, the patients 
complain of hcaclaehr, nnusca, sensations or discomfort in the back and limbs, 
nnd s tiffn e~s in lh(' nrck. Th C' re is little or no feyer, and only moderate vomit
ing. These cases could be recog ni zed only during the prern lence o r an epi· 
<lemi c. 

( 2 ) A n 1ntcrmilt rnt ty pe has been obs.en-eel jn many epidemics, and is 
recognized by Yon Zicms~m nud Stille. It is cha racte ri zed by exacerba t ions 
of fcH r, wh ic:h may recur daily or eYery second day, or foll ow n cur rn of an 
in lcrmi llent or remillcnt character. The pyrexja r esembles that o r py::cmia 
r ather t li nn mala ria . 

(3 ) ('/iro nic F orm.-JTeubner sla tes lhal thi s is a relali Yely frequent 
form , though it does not seC' m to be recogni zC'<l by many write rs on the sub~ 
jecl. An a ll ac·k nrny be protracted for from I wo to fi ye or eYen six month ~ . 
and may cau:-:;c the most intense ma rasmus. 1 l is characteri zed by a series of 
recurrences of the ft• \·e r, and may present the most complex symptomatology. 
ll is not improbable tlint in these protracted cases chroni c hyd rocephalus or 
abH·esR of ll lC' lm 1in is prC'sent. Thi s fo rm <lifters di stinctly from the inter
mittent ty pe. rl1h1·C'e easrs in our series were of this chron ic form ; in one 
th e d i~t't!SL' pC'rS iste<l for ninety clays. 

Complications.- Pl curisy, pericardilis, ancl parotili s are not uncommon. 
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Pneumonia is clc~crihcd as frequent in certain outbreaks. lrnmcrmann 
found, during the Erlangen epidemic, many instances of the combination of 
pneumonia wilh meningitis, but it docs not sct:m po!'siblc to determine whether, 
in such cases, pneumonia is the primary disease and the meningitis secondary, 
or rice t•ersa. The frequency with which inflammation of the meninges of 
the brain complicalcs pneumonia is well known. Councilman ~uggcs.ls that 
the pneumonia of the disease is not the true croupous form, but <lue to the 
diplococcus mcningilidis. This was found in eight of the Boston cases. and 
in one it was so cxlcn~iYc lhal it could ha,·c been mistaken for the ordinary 
croupous pneumonia . Ccrcb1·0-spinal fc\'cr sornel imcs preyails extensively with 
ordinary pneurnonia, as in New York in the winter or l!J03-·o l. Arthritis 
has hcen the most frequent complication in certain epitle111ics. Many joinls 
arc affected s imull:rncously, and there arc swelling, pain, and exudation, somck 
times serou s, somet imes purulent. 'rhis was first obsencd by J-ames Jack
son, Sr .. in lhe epi demic which he described. Enteritis is rare. 

H eadache may persist for months or years after an attack. Chronic hy<lro
cephalus occurs in certain instances in children. The ~.vmptoms of this arc 
"paro.\ysms of SC \'Cre headache, pains in the neck and extremities. rnmiting, 
JOSS o[ consciousness, convulsions, and inrniuniary discharges o( j'~('CeS and 
urine .. (\'on Zic1rn;sen). }ifcntal feebleness and aphal'ia h:l\'e occasionally 
been noted. 

Paralysis of individual cranial nencs or of the lower extremities may per
sist for some time. -, n some of these cases there may be peripheral neuritis, 
as Mills suggested. 

Sr1~Cl.\L 8EN8ES.-E'yc.-Optic neuritis ma_y follow inrnhement of the 
ner\'C in the exudation ai the base. Acute papillitis wa~ round in (i out of -10 
cases examined by Handolph. rrhc inflammation nrn.r extend din'(·tly into the 
eye along the pia-arnclinoid of the optic nerve, causing purnleni choroido-iritis 
or C\'Cn kenititis. A neuritis of the fifth nen·c may be followed by keratitis 
and purulent conjunctivitis. 

Ear.-Dcafncss very oflen fol lows inOammalion o[ Ilic labyrinth . Olitis 
media, with mastoiclitis, may occur from direct extension. Jn GI cases o[ 
meningitis which rcco\'erecl. :Moos found thai 55 per cent. wrrc deaf. He ~;ug
gesls that the aborti\'C form of the disease may be respon~iblc for mnny cases 
of early acquired deafness. Jn children this nol infrequently lends to clraf
mutism. Von Zicmsscn states thal in the clear and dumb in1'titution~ of Bam
herg and Nurt•mhcr.z, in 1R71, a majority of the pupils had become deaf from 
epidemic cerebro-spinnl meningitis. 

iYosc.-Coryza is not infrequent early in the clisea~e, and Slriimpcll 5a_rs 
that in many dr his cases nasal catarrh preceded the mcnin~ili:-;. He suggc~ts 
that the latter nHly he causccl by infection from the nose. Certainly the nasal 
secretion appears frequently to contain the cliplococci--in 18 cases examined by 
Scherrer, and in JO out or 15 of the Boston ca~c<::. 

Diagnosis. -Much has been done of late to enable tile practitioner to 
recognize dcfini tely the existence of meningitis and of ll~c. vnrious for1~1s. 

(a) GENEllAL F EA T OBES.-The fever, headache. del\l'lum. retraction of the 
neck, tremor, and rigidity of the muscles are most impodnni _signs. As al
re:ncly mentioned, in the mcnin,l!it is of ccrehro-spina l fever the s.prnal symptoms 
are very much more marked than in the other forms. One has constantly to 
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bear in mind lhat certain cases of typhoid fever am1 o[ prn .. ·umonia closely simu~ 
late ccrei>ro-spinal meningitis. Long ago ~tokes made t.he wise obs<.'n·ation 
that c.tl1rrc is no single nenous symptom which nwy not. and doe~ not occur 
indepcmll'ntly of any nppreciab1e Jesion of t.he brain, nerves, or spinal cord." 

(U) .\mong the sn:cuL DL\GXOSTIC FE.\TL'HES may be mentioned: 
llcmig's ,...,·igu.-"'hcn t.hc thigh is flexed at right :rnglcs to the abdomen} 

the leg can be ext.ended upon the thigh nearly in a. straight 1inc. If menin~ 
gilis be pn .. 'scnt, st.rang cont.radures o.f the flcxors JHC\'eni the full extension 
of lhc leg on the thigh. 

1Jnulzinski°8 Sig11.-Flexing the head on the chest causes flcxion of the 
kgs at the hip and knee joints, and flexing one kg on the trunk produces ihe 
same morerncnt in the other leg. 

Lumbar J>unclllre.-'rhe procedure is riuilc l1armkss, and in a. majority 
o[ the cases can be clone wilhout general nna.'stlu.'sia, with the aid of a local 
freezing mixture. As a rule, it ls best in children to give a wh iff or two of 
chloroform. rf' he patient is turned 011 the ~icle with the back IJO\\'ed and ihe 
knees drawn up. 1\s a rule, there is no difliculty in finding the spinal pro
ec~scs, an<l with the thumb or index finger of the left lrnn<l as a guide, a. ~mall 
aspirator needle is insC'rtccl slightly to one side of the median 1ine and thrus~ 
deeply inlo the third lumbar int.crspacc in an upward and inward direction .. 
At a \ariahle <listanrc, according to the age and 1ru~culalure, the needle enters 
the spinal canal-about two and a half centimct.n•s in infants and from four 
to six c<.'nt.imct.rcs in adults. The fluid runs, as a rule, drop by drop, and 
when meningitis is presl'nt it ls usually turbid, sometimes purulent, occasion
all.v bloody. lileningit.is may be present with a clear fluid. rrhe pressure 
under which the fluid flows ma.Y reach 250-300 mm ., the normal being about 
120 mm. Corer-gb~s preparations shou ld be made nnd studied, and the char
acte r of the organisms carefully noted. The coyer-slip preparations may give 
the di:ignosis at once. Jn acute cases of cerebra-spina l fever U1e organisms 
may be prC':::cnt ln lal'ge numbers. There is rarely any rlifTicuHy in deter
mining- bet.ween the pneumocoecus and the clip1ococcus intrace1lularis. 
Should lhc fluid be sterile and tuberculosis suspected, a guinea-pig may be 
inoeulafr(L 

Prognosis.-llir1'ch slates that the morlalily has ranged in various epi
demics from 20 to 75 peT cent. In children the death rate is much higher 
than in aclu1ts. The earlier in the course the serum is giYen the better the 
outlook. 

Prophylaxis.-Thc patient should be isolated aml lhc secretions from the 
nose, the sputum ancl urine disinfected. .\. carbolic mouth wash and an anti 
septic spray for lhc no'e should be used. The allcndants should adopt 
measures lo keep the nose and mouth clean. 

Treatment. -Thc patient should be kept as quiet as possible, handled 
gently, nnd all causes ~r irri~ation remow~d. Special attention should be giren 
to the care of the skm owing to the danger of beds.ores. rr110 hair should 
be clipped close ancl an ice bag applied to lhc head. 'l'hc diet should be liquid, 
as concenlratC'd. as possible, and giren at shor t intervals. If swallowing is 
difficult the pal1cnt can be feel through a tube. Water should be giYcn freely. 
The bowels arc lo be opened by a calomcl ancl saline purge, ancl laxatirns or 
enemala used later if necC'ssary. For severe hradache, general pains or vomit-
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ing, 111orpliia hypoclcrrnically is usually best. The administration of hcxa
mclhylcnaminc, i:-;i\ty grains (4 gm.) a day is worlhy of a trial. 

8u:rM T11EJL\PY.-To lTlcxncr we owe the specific f'C'rum which has rc
\cr:;:ctl the morlnlity and rccO\·cry rates-one of the mosL striking <l(hanc:cs in 
modern llicrapy. J t should be gh·cn as early a8 po:-:siblc in the c·our~c and 
al::;o in douUlful cases. WllCncrni: the fluid obtained Ly lumliar pundurc is 
purulent the scrum should be girnn, but repeated only if the ll!l'ningococcus 
is found. Before gi\·ing the scrum as muc:h ccrchro-spinal fluill as pos:::iblc 
should he withdrawn. If this has been large in amount (over ·10 c. c. ) and 
in 8CYCrc ca~es, -15 c. c. of the scrnm should be introduced through the needle. 
Jn ordinary cases 30 c. c. of the scrum shoultl be given. ] n :di wilh 
abnormal resistance to lhc injection of sernm after an amount to the 
fluid rc1110\·cd has beL'll injected, iL is well Lo slop. H the sy1uplonu; arc very 
severe or incrcn:-:ing, the injec:Lion should be repealed in Lweh·c hourt\. Other· 
wir::c the u:-:ual do:-:c (30 c. c.) should be gi\'Cn daily for .four <layf'. Ir diplococci 
arc found after this, daily injections should be continued. Continuance or 
exacerbation of the symptoms demands further l!1jeclions. 1 [ the condition 
remains stationary afler four days' intcnal, the four dail_y injcdions should 
be gi\'Cll a~ain and this repealed until the diplococci (iisappear and the 
symptoms a hate. 1 n lhe chronic forms the scrum should be given if diplococci 
arc present nnd in lhc posterior basic form in the hope of hcnefil. 

lIYDHOTll EIL\l'Y.-'l'liis may give relief Lo the Sj'mploms. Hot baths are 
be::-t at a Lcmper:1lurc of 100° given for fifteen minutes e\'ery lhree hours. 
llot packs may bC' used jn:-;tcnd. 

Ll':irn.\n }lu,..·cTL' llE.-Donc for injection of the scrum it is often of value 
in itself. Se,·crc headache and marked cerebral features arc indications. As 
much fluid as possible should be remoYcd and if it escapes under high pressure 
early repetition is adv i•ablc. It should be clone early and Ircqucnlly with signs 
of accumulalion of fiuid in the ventricles. 

CO:Ml'LIC.\T!ON:-i.-Conclitions clue to extension Lo the cran ial ncncs a re 
not influenced by treatment. Olills requires ea rly incision nnd arthritis rC'st, 
local applications and incision H suppuration occurs. Wilh signs o[ dilatation 
of lhc YL'ntricle~, drainage of the \'ClltricJc and injection of !"e rum :-houlLl_ be 
conf'iderl'd. In proper hands there is little risk. lu the chronic caRt•s C\'ery 
effort should be made to nourish the patient well and especial precautions 
taken against bed-sores. For the pain and sti[ness sometimes occuning in 
conwtlc~ccncc, hot baths and massage are useful. 

VIII. INFLUENZA 

(La Grippe) 

Definition.-.\ pnnclcmic disease, appearing at irregular intervals, charac
terized by L'xlraOl'clinary rapidity of extension and the large number of people 
attacked. Followiog Llie pandemic there arc, as a rule, for several years 
endemic, epidemic, or sporadic outbreaks in different regions. Clinically, the 
disease has protean aspects, but a special tendency to attack the respiratory 
rnucous mc1nhr:111es. A special organism, Bacillus in/luenzw, is found, 
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Histol'y.-C:rcat pandemics haYe been rccognizccl since the f'i:\icrnlh cen
tury. There were four '' ith their succeeding epidemics during the Ja::;t ccn
lnry-1830-'3;J, JSaG-'37, 1817-'JS, and lSS!J-'90. The lni:::t parn1emic ECt'ms 

~~ l;~~~-h~~~:;: ~1~ ~~:~f~,a~~~1c1'.:a~l~~~1~e~~-~~~~~. i:~: ~:r;)~;~~~J-cr: \~~~1·~::~~~~~1~a1~l~~ 
St. Petersburg in October. By the middle of Nmcmbcr Berlin wu::.; attacked. 
Ry the middle of Dccc111bcr it was jn London. and by the end of the month' 
it. had inrndcd Kew York, and was widely distributed o,·cr the entire con
tinent. lrithin a year it had visited nearly all parts of the earth. 

The cluraUon of an epidemic in any one locnlity is from six to ci::tM weeks. 
\Y ith the exception, pcrhnps, of dengue, there is no disease which attacks in4 

discr iminatcly so la rge a porlion of llic inhabitn.nls, about .JO per cent., as 
a ru le. Fortunate ly, as in dengue, the rnlc of morla lily is ve ry ]ow. Of 
55,263 ca~cs rcporlccl in Lhc German army, GO died, or about 0.1 per cent. 
As might be e:\pected, iu the ciyjl population Lhc mortality is somewhat higher, 
rcnching 133, or ahout 0.5 per cent. of the 22,972 cases repo rted in Uunich. 
O\'cr one-ha lf of these deaths were clue to pneumon ia. Jn l!J09 the clcalhs in 
England and \\'H ies numbered 8.99i. T he oppo rtunity for sluclying the dis~ 
case in Lhc last epidemic has thrown much Jight upon many problems. Among 
the most notable procl11ctions were the work of J>fci[cr on the clio1ogy of lhe 
cfo:casc, the elaborate Berlin report by rnu Leyden and Senator, and the Local 
Oo\'crnmC'nt Board's report by Parsons. Lcid1lenslcrn·s article in Nolhnagel's 
ll andbul'h is the most masterly and systematic consideration of the disease in 
the lilcralurc. 

Etiology .- \\1iat relation has the epiJcmie influenza to the ordinary infl u
enza c:old or C'alarrhal fcn•1· (commonly a lso called tltc grippe}, which is con ~ 

stantl,r pl'Pf'Cnl in Lhc co1111mmity? Leich lens tern answe rs t..his qucstiou by 
maki ng Ilic followi ng clir iBions: (a) Epidemic influenza, vrra, caused by 
Pfciffcr'f' hacillm:; (b) cndrmic-cpidcmic i11/lw'11za vera, which orten occurs 
fo r several years in suceCl-tRion after a pnndcmic, also caused by the same 
ba<:illu~; (r) endemic i11flue11za noslras, pFcmlo-influcm:a or catarrhal .feyer, 
commonly c·al lecl the grippe, which is a sp<'cial diseMc, ~till or unknown etiol
ogy, and which bears the same relation to the true l!1flucnza as cholera uostras 
docs to .\ siatic cholera. 

Hinc·c lhc last.. pandemic we ha,·e not been free from !oral outbreaks in 
i::ome part or I he world. J n some places the disease seems to h:l\'c been con
tinually prc~cnt. 

lluhr111ann rrporls 1,970 cases of typica l grippe between 1805 and 1902. 
In 11 _.:i he demonstrated lhe jnfluenza bacillus. J_.orcl (in Boston) clcmon
sl 1atccl innm'nza baci lli in al>oul 30 pe r ccnl. of 100 unsclcc:tecl cases of acute 
and thronic brontliitis. Yrl cluriag this period there wag no epidemic of in
fllH.'117.a in Lhc city. rr he reports arc sufTicicntly numerous to show that the 
influenza bacillus is probahly conslanlly wilh us. Many ohsenalions show 
that it is a frequent invader or the resp iratory tract in Lhc i nter-epidemic 
pe r iods nncl is probably respons ible for many of the cases of Leichtrnstern's 
influenza nostras. J ncleecl, it seems Lo bcc11· a simi lar relation to the acute 
inft•diorn; of the respirato ry tract as other common organisms. lt is sUll 
u1H_'xplainPd why il ~houlcl stand in a cliITercnl rclalion lo lhc epidemics of 
iuflucnza as the sole cause of the disease. 
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The di~easc iR higl1ly contagious; it spreads with rrm:nkablc rapi1.lily, 
whiC'l1, howc\·cr, iR not greater than modern methods o[ co1wcyancc. In lhc 
gr~at pandemic of 188fl-'!)0 ROlllC 0£ the large prisons C~Capcd entirely. 'I1ho 
outbreak of <·ri1lemics is inckpendcnt of all seasonal and mclcorologicnl con
clitions, except perhaps sun::;hine. The worst have been in the colder SC'asons 
or the year. One attack docs not UCCCRsarily protect from a subsequent one. 
,.\ few pc.·rsons appr1n not to be liable to the <liscasr. 

Bacteriology.- ·111 1sn2 Pfeiffer isolated a bacillus from the nasal and 
bronchial RC'C'rdionR. whic·h is recognized as the cause of the <li~cflsc. It is a 
small, non-rnolilo orgnniRm, which stains well in Loenlrr's mrlhylcnr blu(', or 
in a dilute, pak-n.>d solution of carbo1-fuchsin in water. rrhc bacilli are 
prcsC'nt in C' norrnous nurnbcrs in lhe nasal and bronchial F-rrrctions of palienls, 
jn the Jatler nlrno:-:L in pure cullurcs. They persist oflen after lhe scYere 
symptoms h:n(' :-:11h:-: idC'(I. 

'!'he 111u('h-11isc_·us:-:('d qurslion whether during the presence of an epidem ic 
human influt·nzn nllad.:s :rnimals muF-t be answered in lhe ncgatiYC. In great 
pandc111irs of inf\u('nza the gencrnl rnle seems to hold lhal othe r diseases do 
nnt prrYail lo ilu' ~ame rxlcnt, but it may be that olhcr diseases a re wrongly 
inducl1·1I urnkr infllll'nza. 

Symptoms.-'L'he in1.:ubation period is "from one to four clays; oftenest 
thrrr to four days." 'l'he onr-:et is usually abrupt, with fcn1 r and its associated 
phcnomcnn . 

Types of the Disease.-Thc manifestations are ~o extraordinarily complex 
that it is best lo describe them under types or the disease. 

(a) RESl'IHATOH'i .-Thf' 111u1.:ous membrane of llw respiratory lract from 
the nose to the air-c·l•lls of llw lung:-; may be rcganlrd as the ~eal o[ election 
of the influrnza ba(·illi. ·1 n the s imple forms ihr srts in with coryza, 
and prr:-Pnts Ilic fe:llurcf.\ of an acute catarrlrnl wilh pe rhaps rather 
more pro~lrntion and dl.'IJilily thnn is usua l. ln other crises after cata rrlrn l 
symplo rn s bron(·hil is occ:urs, Uie fcrc r incl'eases, there is delirium and much 
prnslrntion, and !he picture may C\'Cn be that of sc\'crc typhoid fc\'cr. 'J1he 
gra\C'I" n'spirntory condilion r-:. are bronc:liitis, pleu ri sy, and pneumonia. The 
bron('hitii". li:1s n •ally 110 sprc ial pccu1iarities. ']'lie spulum is supposed by 
many lo he dislinC"!i\·e. Romt'timcs it is in ex lrnorclinary amounts, very thin, 
and ~onlain ing purnlent mnsscs. Pfeiffer rcgaHls sp11tu 1~1 of n greeni5h~ycllow 
color nlHl in l·oin-likc lumps as almost characteristic of influenza. In other 
cases thrrc may be a dark red, bloody sputum. It occasionally happens that 
the hronC'hitis is of grrat int rnsity and reaches the finer lubes, so that the 
patient bC'('omrs c_rano!;etl or c,·cn asphyxiated. 

Jnnul'nza pneumonia h; one of the most serious rnnnifeslal.ions, and may 
clcprnd upon P r1·iffpr's hnrillus itse1f, or is the result of a mixed infection 
The true innurnza pneumonia is most commonly lobular or catarrhal, prob
ably ncrcr croupous. MuC"h of the mortality of the dir-:easc depends upon lhe 
fatal chnraetrr of this compliC'ation. The cli nical course of the cases is often 

irrc7~~~:~~~~ ~;~l~;\';.~.P~~n;~:,~~e ::1~~,11 ~~1 ~ 1~~~~~:k~~ - primary involvement of the 
pleura are rrpo1'il'c1. Jt is Yery_apt to lead to empycma. Pulmonary tubercu~ 
1osis is wrnally much aggrarntcd by an attack of mnuenza. 

(U) X 1 :u,-ol'~ Fo1nr.-\\'ithout any catarrlrnl symptoms there arc seYere 
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headache, pain in the back and joints, with profound prostration. Among the 
more serious complications may be mentioned meningitis nnd cnc('phalitis, the 
]alter leading to hcmiplcgia or monop1cgia. Abscc::-s of the brain has followed 
in acute cai::cs. l\fyc1itis, with symptoms like an acute Landry's para1ysis, has 
occurred, and spastic paraplegia or a pscudo-tabes may follow an attack. 

The influenza bacillus has been demonstrated by Jumbar puncture during 
life and in the meninges after death. All forms of neuritis arc not unrom
mon, and in some cases arc characterized by marked disturbance of motion 
and scnsntion. J udging from the accounts in the 1itcraturc, almost eYerj 
form of d isease 0£ the nervous system may follow influenza. 

Among the mo~t important of the nervous sequelm arc depression of spir its, 
melancholia, and jn some cases dementia. 

(c) C1ASTl!0-1NTESTJNAL Fo1m.-With the onset of the fever there may be 
nausea and vomiting, or the attack may set in with abdominal pain, profuse 
diarrhc:ea, and collapse. In some epidemics jaundice has been a common 
sym ptom. In a. considerable number of the cases there is enlargement of tho 
spleen, depending ch iefly upon the intensity of the fever. 'This was a rnry 
rare fo rm in the United Stales. 

(d) FEBRILE lfon}.r.-rrhe ferer in influenza is very var iable, but it is im
portant to recognize that it may be the only manifestation of the di,ease. It 
is sometimes markedly remitlcnt, with ch ill :::; or in rare cases there is a pro
tracted, continued !c"er 0£ seYeral weeks' duration, which simulates typhoid 
closely. Somet imes the fernr resembles that 0£ a tertian malaria. 

Complications.-The pericarditis is apt to be latent. Of endocardilis, a 
number of cases have been reported in which micro-organisms morphologically 
li ke influenza bacilli have been jrnlatcd from the vegetations. rrhc malignant 
form may occur. :Myocardiiis may follo'iv, and has been a caui::c of sudden 
death. Functional disturbances arc comm on, palpitation, brndycardia, tachy
ca rdia, :mcl angina-like attacks. Phlebitis m1d thrombosis of va rious vessels 
have been dc~c l' ibcd. 

8epliccrmia, was demonstrated by l\[eunicr in four of eight cases by the 
culti,ralion of influenza bacilli from the circulating blood. 

Pcrilonilis is rare. Gltolelilhiasis may follow an attack. The increased 
prevalence or appendicitis has been attributed to in fluenza. 

Various renal affections have been noted. G. Baumgarten has called at
tention to the frequency of nephritis. Orchitis has been aho seen. Uerpee 
is common . A diffuse cr_ythcma sometimes occurs, occasionally purpura. Ca
tarrhal conjunct i,·itis is a frequent event. Iritii::. and in rare instances optic: 
neuritis, have been met with. Acute olitis media is a common complication. 
I have seen serere and persistent vertigo follow influenza, prohablv from 
invoh·erncnt 0£ lhe labyrinth. Bronchicctasis may follow . J ham sCrn seY
era1 cases; i n a fata l one of three years' duration the influenza bacilli were 
present in lhc Rpulum. 

Since the late severe epidemics it has been lhc fnsh ion lo date va rious 
ailments or chron ic ill health from influenza. In many ca!'t'S th is is correct. 
It is astonishing the number of people who have been crippled in health for 
years }1firr nn attack. 

Diagnosis.-lluring a pandemic lhe ruses offor bul slight difficulty. The 
profou ndness of the prostration, out of all proportion lo lhe intcn•ily of the 
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disrnsc, is one or the most charadcristic features. Jn the respiratory form 
the diaf!no:-;is may be made by the hncicriolo_gical examination o[ the i::putum, 
a protedurc which should be resorted to curly in a suspected epidemic. The 
diiforC'utiation of the various forms has been already sufliciently considered. 

Treatment.-holution i--;hould be practised when pos~iblc, and old pt•ople 
i::hould be guarded against all possible sources o[ infection . rrhc secretions, 
n:i~al and bronchial, should be thoroughly clisinfrctccl. Jn every case the 
fli!'<l'a~c should be rcgnrdcd as serious, and the pnticnt should be confined to 
hNl 11ntil the frvcr has complclcly disappeared . Jn this way alone cnn serious 
c·o111plitnl ions be nYoidrcl . From the oulsct the ireaimrnl should he support
in,!.!', nnd the patient should be carefu11y feel and well nursed. The bowels 
should be opened by a dose of calomel or a saline drought. At night 10 grains 
or f)o\'er 's powder mny be gi\·en. At the onset a warm bath is somelimes 
grale!\1l in rrlicYing 1he pain jn the back and limbs, hui great care should be 
Liken to hi.we the hl111 well wnrme<l, and the patient !'hould he ~in'n nfter it 
a drink of hot lemonade. H Lhe fever is 11igh and there is delirium, small 
clusrs of anlipyrin or m~pirin (gr. x, O.G gm.) may be given and an ice-cap 
npplit>d to the h<·ad. The> medicinal antiypyretics should be usrd with cau
tion. as profound prostration sometimes occurs after thrir rmployment. Too 
muf'h stress should not be laid upon ihc mental [eaturcs. Delirium may be 
null'kt'd C'H'n with slight, fc\·cr. ]n Uw cases with grrnt ran1inc wenkness stimu
lant~ ~lwulcl he giH•n frrrl_\·, and during conrnJc:-;cl'nre str_rC'hnia in full doses. 

The inten~c bronc·hitis. pneumonia, aml otlwr cornplientions should rc
cc.•in• thtir r.;1propriatr lrC'ntmenL The conrnlrscencc rC'quires cardul rnan
ag<'ment, and iL mny he wecks or months before the pnti<.'ni is rrstored to full 
lwallh. A Rood nutritious clict. change of ai r , and plensant surroundings are 
l':-:~cntinl. 'l'hr <1Pp!'i.'t"Sion of spirits following this <liscase is one of its mosL 
unpl easant a1Hl obsli na tc features. 

IX. WHOOPING COUGH 

Definition.-.\ sprcifie aITcrlion due in nll probnhilily to lhc Borclet hneil
lu~, chararll' ri zC'cl hy cntarrh of the rc"piratory pas~ngc:::. and a sNics o[ con
nil~iw' roughs which end in a 1ong-r1rawn inspirai ion or "whoop." 

History. -Hnllonius. in his Ephemerides, clcscrihcs the di~casc as it ap
peared in 1;)78. C\isson and Sydcnham in the follmdng crnlury gasc bric£ 
accounts. \\.ill is ( Pharmaccuticc Halionalis, scc•o1Hl part, Hi7-!) ga\'c a much 
IJctlcr drsrription and C':lilrd it nn "epiclemiral di~ordcr.'' 

Etiology. -Thc di~e:lsc occurs in t'pidcmic form, hut sporadic cases appear 
in a community from time to time. It is directly contagious from per:-:on to 
person; hut <l\,;c,lli11g-roollls. houses, school-rooms, aml otlwr loc·alitirs may he 
infected hy a i:.;ick C"hild. ]t howcvN, in this wny ]C':-s contngious than olhcr 
discnscs, nnd is prohnhly ofiC"n tnkcn by c.1ircd contad. Epidemics pre-
vail for two or t lircC' rnontl1s. usu~lly during the winter and spring. aml have 
n curious rclaLion lo other diseases. often preceding or followi1~g epidemics of 
mrasles, \ri:.;R frl'q11r11ll_v of scnrld fcH•r. 

(1hi lc1rt'll ht-'twN'll the firsl nnd srroncl clrnlilions arc most liable to be 
attacked. Huc·klings ~Hr, how(•\·rr, not c\cmpL, and 1 ha,·c seen ,·cry severe 
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attacks in infnnts undf'r six weeks. Congmital caRC'S arc cl C'sc ribccl. It is 
~tated that gi rl s arc more Rubjcct lo the discn.Re limn boys. Arlult s and old 
pc:ople are Rornrtimrs atia<'kccl, and in the aged it may be a Ycry serious aftcc
lion. H apprarR to be most contagious in the cata rrlrnl period. A natural 
immunity hn~ been menti oned, but it must be rcrnembcrecl that a child may 
hare the disease in a Ycry mild form. As a rnlc , one n.Ua ck protc<:'ls; srcond 
attacks arc r\cN::~irr l y rare. Delicate ana'rnic children with nasal or bronchial 
c·atarrh nrC' morr s11l>:jret to the di sease than others. According to the l'.nitcd 
Htatr~ (\1ns11s nrpo ri R, lhc cli~case is more tha n twice as fatal in the nrgro 
race th<1n in otlwrR. There were 7,182 deat hs from it in 1909 in England 
and \\"al C's. 

An org-i111i ~m has bee n de~cribed by Bordet and Gcngou, Bacillus 71rrlussis~ 
r(•scm\Jling in cC'rlnin features the influenza bac illu s. Jn convalescents the 
<h,,·iation o[ cornpl C' ment reactio n is present and the sc rum is staled to agglu
ti 1rntc the orga ni sm. 

Morbid Anatomy.-Whooping cough itseH has no special pathological 
(']1angcB. ]n folal ra~es. pulmonary complication8, parlicularly bronc:ho-pneu
monia, arc mrnally presC'nt. Co\lap~e and compensalory emphysema, Yesicular 
and in!C'rslitial, arC' found, and the tracheal and bronehial g lands are enlarged. 

Symptoms.-'l'here is a rn r iaLle period o[ incubation of from sc,·en lo ten 
days. Co1h11Tlrnl and paroxysmal ~ tagcs can be recognized. In the ra larrlrn l 
.~toge fhc thiltl h;1:-; !he s.rmpioms of an ordinary cold, wh ich may begin with 
slight ft•Yer, running at llie nose, injection of the e.res, and a bronchial cough, 
usually dt-y, nnd ~omcti mes gi,·ing indicati ons of a spasmodic character. 
Trou:.:s(•nu rails aftC' nlion to the incessant characte r of the ea rly cou gh. The 
feyer i::.; usunll.r not high, and slight attention is paid to th e sy mptoms, which 
arc thought to he tho:::e of a simple cata rrh. Aflcr lasting for a week or ten 
days. inf':.tPad of ~ubsiding, the cough becomes worse and more convulsive in 
cl1ara rtc r. 

'"l' hc paro. r!Jsmal stage? marked by the characteri stic cough, dates from the 
fii·st ;:ippearnnee of lhe a whoop." The fit beg ins with a se ri es of from fifteen 
to lwC'nty forc·ihlt• B-ho rt c011ghs of inc rC'as ing intensity, betwee n which no 
inspiralor.\' effo r t is made. The child gets blue in the face, and then with i 
deC' p inF-piration lhe air is drawn into the lungs. making the "whoop," which 
may he IH'ill'd al a distance, and from which the di sease takes its name. A 
dC'e.p in8pirnlion may precede the series of spasmod ic C).piratory e fforts. Se\'
<'r:l l c·oug- hin !{ fits may surrfed e<.1ch other until a lC'nacious mucus fa ejedecl, 
usuall.r smnll in amount, but after a series of coughing spells a considerable 
qnanlil y may he t'xpcdoratccl . Vomiting often takes place at the end of a par
oxysm, ancl may rcrnr ~o frequently in the clay that the child <loes not get 
('llough food and becomes emaciated. rrhere may be only four or fiye attacks 
in the clny. or in ~C'YN<' cas('S they may recur en:i ry half-hour. ln severe and 
folnl cao::.(•s the parnxys rn s may exceed one humlrcd daily. During the par
ox,rsm the thorax is ve ry strongly compressed by the powerful expirator~' 
('rforls. nrnl, ns Ycr_y liltlc air pa sses in through the glotti s, there are signs of 

:1:r,~~l~~·~ ~~.~~1~ii~1:n~~ t~~~c e'.~.~~~(~l~ ~:11~t~~~c~e.b:~~{11t~~e ::~,'J ~~c~i'~.! ~~~~~!e~~e~;;.~ 
m gorg('(l. R11fforntion in rl eed ~f'ems imminent, whm with a deep. crowing 
inspiration air enters the lungs and the color is quickly r es tored. 'I1he child 



\\'llUOPIXG cunm l:?l 

~·~~.'\:> ~~;~r~~k fi\~\1i~1t;~l;~i~g '\~,,~o t!~e' ~~~1~·~ci1~·i~~,'~i;~g t~:' n:~-~e t~:.e~1i~~h:~e~~ 
h~ supporll·ll. or clutrhc!-1 anything near hy. Pl'w discasC's are more painful to 
w1lnt'SS. In se,·crc paroxysms the F-phinclcrs may be opened. The urine is 
saicl lo br o( high specific gravity (1022-1032), pale yellow, and lo contain 
m11C'h uric acid. 

disc:~~)ulccr may form under the tongue from rubbing on the (eelh (Higa's 

During the attack, if the chest be examined, the resonance is dcfcclh·e in 
the c·xpinitory stage, full :rnd c1car during the dt•cp, crowing inspiration; but 
on amwultation during the hlUer there may be no vesicular murmur heard, 
owing lo lhe slowne~s with which the a ir passes the narrowed glottis. Bron
chial ri'ilC's are occasionally heard. 

Among circumstan(·l's which precipitate a paroxysm aTe emotion, such as 
crying. and any lrritaUon about the throat. EYcu the act of swallowi ng 
~omrl iml·~ seems suffic.·ient. In a close dusty atmo8phcre the coughing fits are 
more frequent. After lasti11g for three or four weeks the attacks become 
lighter and finalJy cease. Jn cases of ordinary severity the course of the dis
ea~e is rarely under six weeks. 

Complications and Sequelre.-Thc complications and sequeh o[ whooping 
cough :Jt'C important. During the extensive venous rongcstion. h:r111orrhages 
arc very apt lo occur in lhe form of petechiro, particularly about the fore
head, ecchyrnosis of the conjunctine, and even bleeding tears of blood ('rrous
seau) from the rupture of the vessels, epistaxis, bk•eding from the ears, and 
OC(«lsionally ha•mopty~i~. lra'morrhagc from the bowels is rnn.' . Connibions 
are not \~cry uncommon, clue perhaps to the extreme engorgement of tho 
cerebral cortex. Death lrns occurred from spasm of the glottis. Sudden 
dt·nth has hl'cn cam;:rd by (•xten~ire 8ulnlural ha•motTliage. Paraly~is is n rare 
event. lt w;ts associated with 3 of my series of li?O cases, but in none of 
the1n did lhe herniplcgia come on during the paroxysm, as in a case reported 
by S. \l'c•t. Valentine (1901) has colleclcd 79 cases, chiefly hcmiplcgias. A 
spastic paraplegia may follow. Acute polyneuritie is a rare sequel. 

The prrsi:-;t('ut YOmiting may induce marked fllhcmia and wa~ting. The 
:>ulmonary complications are extremely serious. During the se\·ere coughing 
spt:lls inlt•rstitial emphysl•ma may be induced, more rarely pneumothorax. I 
saw one instance in which rupture occurred, ev idently near the root of the 
lung, and lhc air passed along the trachea and reached the subcutaneous tis
!HJC'S of the ncrk. a condition which has been known to become general. 
Capillary broncliitis, lobular and pseudo-lobar pneumonia are the dangerous 
complicalion!', rcsponsiUle for nine out of ten deaths in the disease. Jn some 
c-nsr~ the process is tuberculous. Pleurisy is sometimes met with and occa
siorwlly Johar pneumonia. Enlargement of the bronchial glands is Yery com
mon in whooping cough, and has been thought to cause the disease. It may 
somdimes be sufficient to produce dulness o\·cr lhe manubrium . During the 
:-pasm the radinl pulse is snrnll. the right hl'arL engorged. and during and 
aftt·1· the nllnl'k the c::mliac action is very much disturbed . Serious damage 
mny rc~ult. and po:isibly Rome o[ lhe coses of ~cvcrc rnlYular disease in chil
dren who ham ha<l neitlwr rheumatic nor i::carl(•t feyer may be allributed 
to the• t1•rrililt.• ]wart strain during a prolong(1<l allack. Koplik n•gards the 

10 
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swelling about t.hc face and eyes as an important s.ign. or the heart strain. 
Serious rC'nal complications are very uncommon, but albumin soml'limcs au.d 
sugar frequently arc found in the urine. A distressing 5lt'qud in a<lults is 
a1::lhma, which may recur at inter vals for a year or more. An unusually 
marked le11eocyto•is appears early, chiefly of the lymphoc·_ytc< (Jicunier). 

Diagnosis.-So dist.inctire is the "whoop" of t.hc disease that the diag~ 
nosis is rcry easy; but occasionally there are doubtfu l cases, particularly dur~ 
ing epidemics, in which a series of expiratory coughs occurs without. any 
in!-1piralory crnw. 

Prognosis.-If we include its complications, whooping cough is a very 
f:1lnl affpdion. rnnking one or the first nmong the nC'ulc in frctions as a cau~l' 
o[ death in chil <l rcn under fi"e years of age. It exceeds dipl1thcria and scarlet 
fevc1· in grnss rnol'lnlily. 

Prophylaxis.- 'l'hc disease should be placed on the list of reporlablc infec
tions. When po.,iblc the sputum shoul d be collected and disinfected. As it 
is highly probable that the contagion persists for a very long lime. special 
care shoul d be taken in Urn inspection of school children during thei r con
vulcsccnce. 

Treatment.-'I'he grav ity of the cliseaoc is scarcely appreciated by the pub
lic. Chiltlrcn with the disease should not be sent to !:d1ool or exposed in 
public in any way. T here is more reprehensible neglect in connect ion with 
this than with any other disease. The pati ent should be isolated, and ii 
the paroxysms nrc nt all i'everc, at rest in bed. Fresh air, night and dn .Y. 
is important, but in cities in the winter th is is not easy to manage. The 
treatment is notoriou:-::ly unsatisfactory. If askecl the two most important 
things, l should say ~ix weeks and a good big botlle of paregoric. Anti septic 
measures h:wc bcrn extensively tried. Quinine holds its own wilh many prac
titioners; a sixth of a grain may be given three times a day for each month 
of age, and a grain and a half for each year in chi ld ren lin der five. The use 
of b<:nzoi n inhalations is oftrn helpful. For the catarrlrn l s_rmploms moderate 
do>cs o[ ipecac me probably the mo•t sat isfactory. Sedatives are by far the 
most tru stwol'lhy drugs in severe cases. and paregoric may be given freeiy, 
partir11L1rly lo girn rf'st at night. Coclf'ia and hrro in in do::;es proper for the 
age oflen give much relief. Jacobi advises belladonna in foll doses, as much 
as one-sixth of a grai n o( the extract to a child of six or eight months three 
times a da~r. Children ran often be taught to in hihit an attack. 

Othrr rcmcdir~, surh a::; anlipyrin and chloral hydrate. may he triccl. Jn 
older chi ldren and in adults it would be worth while, I think, lo try the intra
tracheal injections of olive-oi l and iodoform, whieh are sometimes so u~cful 
in allayi ng severe paroxysmal cough. The wearing of a t ight abdominal 
binder is sometimes of value. 

After lhe seYerity of lhe attack has passed and convalescence hns begun, 
the child shou ld be 1rntched with the greatest care. lt is j11st al thi s period 
thnt lhc fatal broncho-pneumonias are apt to devrlop. 'l1hr cough sometimes 
prrsisls for months.and the chil d remains weak and delicate. Change of air 
>ho11!'1 be tri ed. Such a patient should Le fed wilh care and g iven tonics and 
cod-liver oil. 
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X. GONOCOCCUS INFECTION 

Definition.-An acute in fection with a pri mary ll'::sion , usually blcnnorrha
gia. irnd numerous ~C'C'onda ry and ~y:=:temic manifl\~talion~. of which pro:.:la
liti::. arnl epid id_rmit.iR, f:a!pi ngitis, arthritis. synoYilis ancl cndoranliti::. nn• !he 
mo:-;L im11orlant. ' l'hc Micrococcus gonorrlta:re (gonococcus) was de:-;c:ribcd by 
Xci~~er, in JHt!l. 

Gonorrhn•a, one of the most widespread and serious of in fectious di seases, 
preRC' nl :-; many fralurt'S for consideration. It is noi a J..:illing <lisea:-;r; on ly ~1 D 
fatal ('flf.;('$ :ll'C 1'('('0]'(ll'fl in the Hegistrar Genernl"s nrport, _won. for lfogland 
and \\'airs, \mi as a c·auio;e of ill-heal lh and di f:ab ilily t\l(' gonornC'<'llS O<·c·upi(s 
a position of the Yery fir~t nnk nmong il s frllows. Whil e lhe lof'<ll l<'!'lion is 
loo oflt•n thought to be trifling, in ils si ngular obslinnry. in llie po!_.::; ih ilili<'" 
or pt11·mam1nl sexua l damage lo the indi\·idual 11imr:.eH and stil l more in the 
"~r is l y troop" whirh mny follow in its train, gonorrlHC'a do<'S nol fall n r,r fnr 
!'lhorl of syphilis in importance. 

Etiology.- 'l'he organ ism is a biscuit-shaped mi crococcus, occurring in 
p::iir~, usual ly "ithin the lcucocytcs, an<l is always found in tla• primary and 
s.n~tC'mic lesions. H is capable of cultirntion, and the di sca:;e has been rcpro
duc{'{I by inoculation of lhe pure culture. 

The di sease is seen in men and women as a result or impure sexual inter
' ouri:e. and in the m·w-born from vaginal coutamin:.:ition, and in older c:hil
drc-'n by accidenta l infcction. Ophthalmia neonatoru m is one of the great 
caui:es of blindness, but an active campaign of education is rapidly reducing the 
number or cases. 

The go noc•occ·ui:.; rngini!is ancl lhe ophlhalmia arc \ 'C' I')' i:.t11·ious di~C'asC's in 
t'hiltl rcn's hospitn Js and in infants' homes. rl'hc story of th(' gonOC'OCC'llS 

ini't'ction in tile Babies' H ospi!al , Krw Yoi·k, fo r C'll'H'll a:; tolcl 
by H olt (N. Y. Med. Jour., l\ f;1r«h, ln05), illuRl rnles llie obslinney 
of the infrct ion. In spit0 of the g reatest. Cfll'C and prC'u111tion, tlwre 
were, in 1!103, (i,) c·n~rs of rngi niti s, with 2 of ophthnlniia and 12 of arthritis. 
]n 190 I there wcrr 5·? ca~c>s of \·ag-initi:-. only lG of whieh would ha,·e hec>n. 
recognized wilhot1t tlie badcriological exami n:iti on. ln nil, in the f'len'n 
Years, lliNc> W{'l'P 2~3 rns11s of rnginitis, only G with oph thnlmia and ~G with 
;irlhrili s. Othf'I' in~litutiom; h:iYe had equally :-acl C''P<'l'iC'nC'C'S. l i:olation and 
prolongNl quaranl ine are the only mcasu rC's to co111Lal SHC'<.'l%.;fully the disea:-:e. 

The immC'1linle and remote effects of the gonococcus may be con"idered 
unclrr-

T. rrhc primary infection. 
TL Tlw ~prca d in the genito.urinary organs by direct continuity. 
Tl r. Rystc.•mic gonocorcus infection . 
The primary lesion we nrccl not here consi ller, hut we nrny rn ll attent ion 

to the frcq11rnc·y of lhe compli C"nlions, such as periureiliral nb::ces~. gono rrh real 
proslatil is jn tl1l' nrnle, an d rnginitis, endoce rYicit is, and inO ammation of the 

ghi i;~:r~~Pl:ar1\~'.0 :1i11~~t:c\~;~n~ci~~1 1~jl the sequels are thosC' which rr:-; ul t from 
the spread by din•d con tinuity of ti:-::-:uc. C:onoc'O<'cus ~o.lpingiiis has been 
shown to be not infrequent. .Metriti s and o\·a ritis are also occasiono.l ly met 
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with, and peritoniU~. rrhc gonococcus hns been found in pure culture in cases 
of ncutr gcnrrnl peritonitis. Equa11y important is the c_ystitif:.. whi ch is proba
bly much more frrquenlly the result of a mixed infection than due lo the gono
coccus it!-:<'Jf. Thrre is some danger of extension upward through the ureters 
to the kiclnrys. rrhc p_n·litis, like the cystit is, is ui:;ually a mixed infection. 

Systemic Gonococcus Infection.-(1) Goxococcus S.:Pnc .. mrrA AND 

PY.1m 11.- 'l'hnyer nnd Blumer first cult irnted the gonococci from the blood 
in a case in my wards, and the scplicrcmia h::is been thoroughly studied 
by tlwm aml by Cole, who has di\'i<lcd the cases into four groups: 
(1) ThoRe wilh c11docrmlilis, 11 of the 29 cases coll ected by him. 'l'he 
cl inical fcalurcR ::ire tho:;e of malignant endocarditis; two of the cases 
recOH'l'('(l. en Cases with local suppuration and the general features of 
a 71.9a•1uia-or Urn six ca!'cs three di ed . rr hc seplirmmia associated with 
a R!lla\] focus of s11 ppu1·ati on may be very intense. J examined the 
body of a you ng man who ten days after the onset o f urethritis had 
chills and high fcrrr: he bcc·amc profoundly toxremic and d ied on the morn
lng or the Ioudh {lay from the chill. 1l'here was a sma ll prostatic abscess and 
a dark tarry fluid blood, unlike anything I have erer seen. (3) Cases with 
no mclaslalic Loral ajfctlions or perhaps only slight arthritis. In a remark
able caF-c at the ,Johns Jl opkins H ospita l, three m onths after an acute gonor
rh cra the patient had a fever resembling tJ phoid, which lasted seven weeks. 
GonocoC"ci were C"ullhat<•d from the blood. H e recoYcred nnd, as Cole sug
gests. Sll(·h casrs arc p rnbably more common than we suspect. ( 4) Cases 
of go11orrltcal puerperal seplicll!nt ia. of which several instances have been re
ported . Of 1he W ca~cs in which the septi crernia was demonstrated by the 
cultin1tion of the organism from the blood, 12 di ed . The cndocarditis will 
be corrni<lcred later. 

(2) Goxococcus Awnrnrrrn.-Jn many respects this is the most damag
.:i ng, disabling, and serious of all the complications of gonorrhcca, occurring in 
from 2 to 5 per crnL. of the cases. lt occurs more frequ ently in males than in 
female"; ,13 to 7 in one 'cries at the Johns H opkins Hospita l (Cole) . Jn a 
srrirs of 252 caRcs collected by Northrup, 230 were in males; 130 cases were 
between twc·nty and thirly years of age. It occurs, as a rnlc, during an acute 
attaC'k of gonorrho.'a. ln 208 of Northrup's series there was a urethral di s
ch arge while in hm1pital. lt may occur as the attack subsides, or eYen when it 
!ms bce;omC' chronic. .. \ go norrhccal arthritis of g reat intensity may occur in 
a nrwly marrircl woma n h1fcdcd by an old glcet in h(>r hu sband. In women 
it is not always ('a~y to find eY idcnce of local in fection. As a rule, many 
joints are nffeded . In an analyRis by Cole and McC rae o[ the invoh ·ement of 
the joi nts in gonococcus a rth ritis and in rheu mati c fever, the average num
IH r in llH' former was double ll1at in the latter. ·111 Northrup's ser ies three 
or rnorr ;joi nts were affericd in 175 cases, one joint in 5G cases. It is pecul
iar in aUac·king ce rtain joints which are rarely involved in Theumatic iernr, 
ns the HtC' mo-clavic11 \ar, the inter-vertebral, the lernporo-max illary ancl sacro
ili:if' . 

T li r annlomical rlia11.qes arr variable. 'rhe inflammation is often peri
articulnr, :incl c·drrnls along the shcaf11 s of the tendons. When effusion 
oee1 1rs in llw joinls il rnrr ly hc('o 111 r~ puru lent. It hn s more commonly the 
clrnraders of a synovit is. ,,\houL the wrisl antl hand suppuraliou some-
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· times occurs in the sheaths. The gonococ('us ibt•lf is pre:-cnt in the inflamed 
joint or in the peri-arthritic exudate, and may often be obtained in pure cul
lure. Sometimes the cultures are negatin~. 1\lixcd infection with slaphylo
tocci or streptococci is Yery rare. 

Clinical Course.-v·ariabilily and ob~tinacy arc the two mo1't distinguish
ing features. The following are the most imporianl clinical forms: 

(a) Arlhralgic~ in which there are wandering pains about the joints, 
without redness or swelling. These persist for a. Jong time. 

(b) Polyarlhrilic, in which several join11i hrcomc afl'edcd. The feYCT is 
slight; the local inflammation may fix ilsclf in one joint, but more cnm
mouls several become swollen and tender. ]n lhis form cerebral and cardiac 
complications may occur. 

(c) Acute gonococcus arthritis, in which a joinl, usu::illy the knee, be
comes suddenly in\'olvccl. ' l'hc pain is sererc, the swrlling rxlensive, and due 
chiefly to peri-arlicular ccdcma. rrhc general fever i~ not at all proporlionale 
lo the intensity of lhc local s igm. The exudate usually resolves, though sup
puration occa8ionally supcrveucs. 

(d) Chronic llydrarlhrosis.-'I1his is u~ually 1110110-ariirular, and is par
ticu larly apt lo involve the knee. It comes on often without pain, rcdnc~s, 
or swelling. I;'ormation of pus is rare. lt occurred only twice in 9G cases 
tabu lated by Nolen. 

(e) Bursal and ~<.,'ynorial Form .-This attacks chirfly thr tendons and 
their sheaths and the burs:n and the periostcum. The :i.rticulalion~ may not 
be affected. The burs:n of the patella, the olecranon, and the lcn<lo ... \chillis 
are most apt lo be in rn lred. 

(f) 8eplica!mic.-] n which with an acute arthrilis the gonococci inrnde 
the blood, and the picture jg that of an intense septico-py::cmia, usually with 
cndoca rditis. 

(g) 'l'he Painful Jleel of Gonorrhffa.-rrhis is n rcniarkahlc form of podo
dxnia due to local periostcal thickening and cxo~Lo~iR on the OR ca!C'is, causing 
pai n and great disabiUty. Baer has dernonslratccl the gonococcus in the pcri
osteal lesion. 

Complicalions .- 1 ritis is not jnfrcqucnt ancl Jmty rcr11r with succesRiYC 
attacks. The visceral complications are serious. Bndocardilis, pcricardiUs, 
and p leurisy may occur. 

Trealmctd.-' l'hc primary infection-usually urcthrili:;-:;l10uld be ac
tively trcatccl. Of special mcasurc:s. the use of nntigonoC'occu~ !'CJ"\llll and 
n1cciue lrealmcni arc worthy of trial; either will h(•lp ~ome ca8cs, hoth fail 
Jn many. Good food, fresh air, and open bowels arc h11portant. Drugs arc 
of litllc value, cspeciHlly sodium salicylate and potassium iodide. Phcnacetine 
or aspirin may be given for the pain. 

The Joca l treatment is very important. In acute casrs, fixation of the 
joints is very beneficial, and in the chronic forms, massage and passive mo
t ion. Countcr-frritation by the cautery or bJistcrs, ac-tire hypcr::t:'mia by 
baking or passive by the 13 icr method are all useful. A distcndcd joint 
be lapped and then lightly bandaged. The surgical lrcalmenL is more 
factory in severe cases and good results usually follow incision and injgalion. 
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XI. BACILLARY DYSENTERY 

Defi nition.-A form of intestinal fltLx, usually of an acute lypr, occurring 
sporadically and in sc,·cre epidemics, attacking children as well as adulls, 
clrnraclcrizccl by pain, frequent passages of blood and mncu~, and due to the 
action o[ a specific bacillus, of which there are various stra ins. 

Etiology.-Owing to improYed sanitation, dysentery has hccomc lcs~ fre
quent. Jn lcrnprralc climates sporadic cases occur from lime lo Umc, and at 
intervals epidemics prevail, par ticularly in ornrcrowdccl institutions. The sta
tistics of gclleral hospita ls for the past Lwenty years show a decided increase 
in the number of cases admitted . Records of widc~prcnd epidemics ha\'C been 
collected by Woodward. The most serious was that which prevailed from 1817 
to 1856 . J n Great Brilain and Ireland epidemics of the disc>l'C ha1·c become 
less frequen t. In inslituLions, particularly in oYcrcrowdc<l asj·lums, dysen
tery is Ycry common, ancl th is form has been made the suhjrct of a \'aluable 
report by 1\fott and Durham. In the tropics "dysentery i!i a dcslruct1\'C giant 
compa red lo which strong drink is a mere phantom'' (JL.1cgrcgor). Dysen
tery is one of the great camp diseases, and il has brcn more deslructirc lo 
armies than powde r and shot. ln the Federa l scnicc during the ci,il war, 
according to Woodward,* there were 259,0'H cai-rs of acute and ·~8.1.Jl eases 
of chronic dyi::cnlcry. The disease prcrni ls in Porto HiC'n. the Philippines, 
and to a less extent in Uuba. ln the South African campaig-n dysentery pre
Yai led widely. For many years a rnry fatal form of dysC'nf('l'Y lia:,; prerniled 
in Japan, particu la r1y in the summer and aulumn monlhs, li;l\'ing a mortality 
of from 26 lo 27 per cent.; in 1899 lhere were 1-.!::>,VS!l c:a:o;r:.:., wilh 26.709 
deaths (Eldridge) . :It is now generally conceded that the seve re epidemics 
of acute dysente ry occurring in lhe trop ics arc of the bacil lary type, and the 
same form p revails in temperate cl imates. 

BACILLUS DYSEN'J'EHLIE.-l n 1898, Sh iga, a Japanese obscncr, foun d in 
the clysentcl'y p revail ing in 11is country a bacillus with specia l cha racters, 
which he corn;; idcred to be the specific cause of the disem;c. 

lflexne r and Barker, of the Johns H opkins Commi:.:.:;ion for the Slndy of 
Tropical Diseases, found in the dysentery in the Philippine lslanrls an iden
tical organ ism, and it has been made the subjeet of very c:1reful study by Flcx
ner, and aJ,o by H. P. Strong, l\Iusgra\'e, and Craig. o[ lhc United f;taks 
army. Jt has ah;o been found in cases of dysentery from J'orto Hico. T he 
organ ism appea rs lo be constantly present in the acute dysentery of the 
tropics. Jn Manila, according to Strong and Musgnnr, of J,3·?8 casl's. 7'1'~ 
were of the acute specific variety, 55 suspected specific cases, and 561 of 
arnrebic dysentery. K ruse, in an outbreak at Laar. in Germany, in which 
300 persons were attacked, has isolated an identical bacillus. Vedder and 
Dural dcrnonstralccl that sporadic cases in adults in J-.hiladclphia, as well as 
epidemics of dysentery i n the Lancaster County Asylum, Pcnns.ylvan ia, and 
in the almshouse at New H aven, were due to this organism. DuYal and Bas
sett demonstrated that ccl'tain forms of summer diarrlireas of i nfants were 

* l\lc<l ical. and Su r.gical History o~ the .'~ar of the Rebell ion~ 1\lcdical, YOL ii. T he 
most exhaust ive treatise extant on rntestrnal flu:xes-an enduring monument to the 
industry and ability of the author, 
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<lue lo infection wilh B. dyscnlcrim. The Rockefeller Instilule con<lucll'<l a 
l·oll<'divc inYesligatjon into the cause of infantile diarrhceas in Boston, Xew 
York, Philadelphia, and Ballimore. Sm'eral obscrvcri:i, un<lcr _Flcxner's <.lin~c
linn, studied 11-J cases and found the d)'S.cntcry bacillus prc:lcnl in 27-9 or 
U3:e per cent. 

The strain of the bacillus most frequently found in !be United States is 
the ''li'lcxncr-Uarris" type. It is now conceded thal a numiJcr o! strain~ of 
the bacillus occur. 'J'his fact has been determined by !be relative agglulina
lire po\\'rl' o[ irn111unc scrum upon the bacrni isolated, as well as by the adion 
of the latlcr upon various sugars. The 1e."iions produced by the diITerent 
strains :ire i<.lcnlic.:al. '!'he organism agglutinates with the blood scrum of 
cases with ac:utc dysente ry as well as with the scrum o[ immunized animals. 

Jnfcdion lakes place by the mouth. The organi~ms arc widely d istributed 
by the faces o[ pcroons suffering with the disease ancl also by dysentery "car
ri(1rs." Jn inslilulions food and drink TcadHy become conlaminatc<l. Pos
sibly, too, the genus arc distributed by flies and dust. 

Morbid Anatomy.-] 11 the acute cases, when death has occurred on the 
fourth lo the SCrt'nlh day, the mucous rnemLranc of the 1argc intestine is 
swollen, O.t. a det•p-rc<l color, and presents cJc,·atc<l, coarse corrugations and 
folds In addition ((I the inlcn~c hypcr::cmia there arc spots of h~L·morrhage 
scattered through lhc swollen mucosa. On:-r the surrncc there i::; u:;ually a 
superficial nec:rolic: foyer. whic:h can be brushed off lightly with the finger. 
This llI<lj' he in pald1l'S, or uniform O\l'l' large areas. 'l'hcrc i~ no ul<:eration, 
only the i;:upC'l'fkial. general necrosis of the mt1<:osa. 'l'hc solitary follicks arc 
swollm and rcl1, but the prominence is obticurc<l in the inrnhement of the 
culirc mu<:08i.l. Jn ca~es of grc~1t inlcnsjty the entire coals of the colon may 
be sliIT an<l lhick, and the mucous membrane enormously increi.1sc<l. in lliick~ 
nc~~, grc1.ri!'.h hlack in C'olor, extensively necrotjc, and, in places, gangrenous. 
The i:;c•rous surface is ortcn deeply injected. The ileum is, in many cases, 
irwolvecl, having n <lecply ha:omorrhagic mucosa, with a superficial nec·ro~i:'i. 
In the ~ubaculc ca!'C'S there is not the same great thickcuing of the intestinal 
wall, the solitary follic:lcs arc more swollen, there is less necrosis, and, while 
there arc no ulcer8, there arc superficial erosions. 

Symptoms.-,.\cl'or<ling lo t:ltrong ~1ml ~1usgrarc, the period of incuba
tion is not 111orc than forty-eight hours. 'rhc onset, which is u~ual l y sudden, 
is charadcrizec.1 by slight fc\er, pain in the abdomen, and .frequent stools . 
. \t fir::t muc:us is pa~scd, hut within twenty-four hours blood appears with it, 
or there is pure blood. 'l'hcrc is a constant desire lo go lo stool, with great 

~~r~l~~nJ ~~~: 1~~:;~~J~H~;s~~c~.ry !;,~1~r t~~11~:~!~1i~~·~\~l~~;ca::~?1:~/ r:~~~!I ~~~~u:: 
101°. The puli;:e inNcascs in frequency, and in the :;:cyerer cases becomes 
very snrnll. The tongue is coated with a white fur, anc.1 there is excessi\'C 
thir8t. Jn the n'ry ac:ule cases the patient becomes seriously ill wilh in forty~ 
eight hours, the rnorrmcnts increase in frequency, the pain is of great .inten
sity, thl' patient brc:omcs delirious, and death may occu r on lhc Umd or 
fourth d<-1\'. Jn cases of moderate severity the urgency of the symptoms 
abalcs, th~ stools lessen, the temperature falls, and within two or three weeks 
the pafi(•Ut is ('OllVaJescent. rrJic lllOJ'tality in the SCVCl'C forms is very high. 
Thero is a subaculc form which laols for many weeks or months. 'l'he 



patients become gn:ally c:111a1·iali d, li:nin:-:- frc;rn till't'P tu fin• ~loob in the 
twenty-four hours. 'l'hc JJacillus dysenfrricv is found in thl' stool:5, anJ il 
agglutinates rradilr '\ ith tl1P IJloofl St'rum. 

Other Clinical Types.-Thc foregoing account dl·s~rihc~ the ('1'SCntial r.ca
lures of bacillary clysmiery as eccn in Japcrn, the Phil1ppirn.·~. an<l the t~·op1c:~. 
'rhe clinical features or batillary dysentery in adn\ls in tcmpcrnll' t:limatcs 
differ in no essrntial manner from lho~c already de:-:1·riill'<l. _\!though the 
eYidence hardly warrants us at prc5-ent in making the R\\'l'C'ping slaft'Jllt•nt that 
all non-amrebic cases of dysl'ntcr.y are bacillary in or igin. yet c:qwrienC'c will 
probably denionslrnle cYrntualty thal this is the case. \\'h~1t is known ao the 
acute catar rhal dysentery is probably a Rporadic form due lo the Bru.:iLlus 
dysenlerim. D iphthcritic dysentery is a type or lhc bacillal'v forn1 wilh gl'cat 
necrosis and infi\lration of the mucosa. The re rnuy be rapid gangrene and 
a fatal ter111in::1tion within twenty-four hours. A srconrlury diphtheritic dys
entery ls a common terminal eY~nt in many acute and ch.ronic diseases, and 
a bacillus of the Shiga lypc has been isolated from lhc;c c-a,cs. Vedder and 
Dun!.l htn·e demonstrated that the bacilluR i~ pre~<'nl in ilwm. 

Complications and Sequelre.-Pcrilonilis is rarr. due <'illirr to c.\lension 
through the wall of the bowel or to perforation. Wl1C'11 llii~ O<'ntr~ about the 
c~cal region, pcrit_yphlitis results; when low down in llw J'l·du1H. pcriproc
titis. In 108 autopsies collected by Woodward perforation O<TUrrc<l in 11. 
Ab5-cess of the liver, so common in the amo.•hic form, i~ rare. H is in-
teresting to note, as illustrating the probable tsp<' of thr how com-
parati,·ely rare ab~cc:::s or the 1inr was during the .\mPri('an war. Very 
:few cases occurred ln the South-African "'ar (HollC'f'ton). 

ln the tropics malaria ancl acute dyscnft'ry Yl'ry ofkn <·Ol·xi..:L \\'ith refer
ence to tJphoid fcnr, as a complication, \\·ooclw:m1 rn('nfion8 that the com
bination was exceedingly frequent during the ci\il war, and characteristic 
lesions of both diseases coexisted. Jn ci\·i\ pradil'<' it i:; <:xlr\'111rly rare. 

Sydenham noted that dysentery was somrtinH•8 n~:-:o('i:it('cl wiih rhcumalic 
pains, and in cei·Lain epidemics joint swrllings hr<'n c;.;p1•cinll.v prcralcnt. 
They arc not of the nature or rheumatic feyer, ratlu•r a11,i\ogous to Lho~e 
of gono rrhcrnl arthritis. Jn FC\'Crc cases there rnay he tl1rornbo::;if', 
pericarditis. cndocarclitis, ancl occasionally py~t·1nie among 
which may be mentioned pylephlcbitis. Chronic Til'p!irilis i~ al:-;o nn oc.:casional 
sequel. In protracted cases there may be au arnrmic n•1lc·111a .. \n interei:.:ting 
sequel or d,rse11tel'.V is paralysis. Woodward l'<'porh;;; 8 C'1Sl'~ . \\'t:ir "Jlitchell 
mentions it as not uncommon, occurring chiefly in the form of paraplegia. 
As jn other aeutc feYers. this is due probably to a m·11rili~. Hl·mlinger, in 
two cases of non-amccbic dysentery in rrunis, observed an cpidiclymilis during 
conrnlcsccncc. Gono1Thcea was excluded. 1 n a tllirtl ca~c the dyscnlcry was 
complicated by an abscess of the spleen, which ruplurccl, causing death . In
testinal stricture is a rare sequence-so rare that no case was reported at the 
Surgeon-General's oflice during the civH war. It appears lo be not uncom
mon in the East. Among the sequelm of chronic dysentery, in persons who 
have recovered a certain measure of health, may be mentioned persistent dys
pepsia and irritability or the bowels. 

Diagnosis.-]n the acute spccrnc form the blood semm agglutinates the 
dysentery bacillus. The "Flexncr-Hanis" type of the organism agglutinates 
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in dilutions of from 1 to 1,000 up to 1 to 1,500. This is the form of the 
organi~m that prc,·::iils in the United States. rrhe "Shiga'' t_rpe agglutinates 
k•ss m1aily. The blood i::ernm of a <lysenteric patient will agglutinate both 
t.Yfl<'~. but the fornwr more readily than the latter. In all non-amrebic 
ly><·nterics elfoits ohould be made lo isolate the dysentery bacillus from the 
.;tool~. 

Treatment .-Flint huR shown that sporadic dysentery is, in its slighter 
at )past. a sclf-limill'd disease. which runs its course in eight or n ine 
lkading the rcpor : of his cases, one is struck, howe\'Cr, with their com

parative mil<lnl'!-;S. 
l' HOPHYL.\C"l'IC.-Thc same prophylactic precautions should be followed 

ns ure adopird in typhoid fcrer. F lexner and flay have sho\\'n that animals 
1·;111 be prolcC'trd fron1 infection by a previous l realment with immu ne horse 
q•rnm. Protrd j,·e ancl curnli\1e senims have bee n prepared and are now on 
!lw niarkel. 

J. .\Ct'TL D Y!"F.NTEHY.-'fhc patient should be abrnlulely at rrst in bed. 
Jl e <ihoulcl Uc kt>pt warm and hare a flannel aiJclominal binder applied. rrhe 
dil't ~hnul<l lw \'C'r)' simple-whey. egg albumen, barlry or rice waler, and 
~trained grtH·l)'!. Enou_!!h water shoulcl he giYen to rl'lit.•\e thirst. ·1 f ''omili ng 
Q(_·c·ur:-:. nothing shou ld be giHn by mouth for r-:ome hours. an<l if the patient 
requin'S fluid this <'<Ill be gi\'cn Ly infusion. J lol appli<'alions lo the abdomen 
are US('ful. -, f lhC' pnticnl is Sl'l'll early in the atlatk, rr('(' J~Urgafion i~ achi::;a
bJe. for whid1 r-:odi11m ~ulphate and Hoc·lwlle :-<alts are bt·~t. Either may be 
given in doses of two drachms (8 gm.) for two closr:- :in hour apart nnd later 
half the amount <"\l'J'\' thn•c hours until the bm\0 l'IS hnrn mo\'eU frf'clv. By 
lhis trratmcnl thC' c.·0;1rse i:-; sometimes cul short. I f lhc altad( is well cRtab
lisll('d, lhC' UH' of pmgatin>:-; must be determined by the co ndilions presc•nt. 
If soli(1 fa~<·al nrntll'r is bei ng passed, a purgalive is indicated, castor oil bei ng 
!ht• ht»l c; 1;; l'. r.). Until the bowels haYe bem thorough ly cleared, 
pu1·g;1!ion is 

Jlfrdici11n7.-Bi~muth in large closes oflPn has a bC'nrfic-ial C'ffect. rr hirty 
fo si\ly grnins (2 to I gm.) should be giYe n C'YC'ry hour. )i l inutc doses of bi
d1lo r idC' of mr rcu ry, one hundredth of a grain CH'ry lwo hours, were recom
mended by HingC'r. For the relief of pain and to quicl lht• bowel. morphia 
i~ the mo~t uscfnl drng nnd is lo be prcrerrcd to opium by mouth. Tt should 
lie gfrcn hypodc•rmiC'ally in large clm:e::; (gr. 1---t lo 1-:l, 0.016 to 0.022 gm.), 
and rc•prated acc·ording to the needs of the patient. 1f lencsmus is not 
marked. opium c:111 be gin•n n:; the ::larch nnd laudanum enema. in which 
thirf\· minim:-;('? C'. c.) of laudanum arP p;iYen . 'l'he ipecaenanha treatment is 
not ~o suitable for the bacillary as for the amccbic form, wilh wh ich it will be 
c:onsidl·rNl. 

Local Trrat111rnt.-Durin~ the acute stages this may be out of the ques
tion, but r-:houlcl he employed wheneYer possible. Normal saline or sodium 
hkar!JonafC' (1 j)N ('C'llt.) soJulion at the bod~· fetnpC'ralu re C'flll be used . rf his 
~houl<l hr gin'n n•r.v grntly and wilh the h ips ele\'atecl. l f there is rectal 
ir rit:il ion. n eoC'ninc or mo rphia suppository :-:hould be giren beforehand . 
. \ s tla' :-:ympto1n~ l(•f<!sen. llic quantity of fluid e~n ?e i 1~r reased and other 
~olu!ioll~ ll~('cl. such as boric: acid (5 per C:t'nl.), sul1cyl1c ae:1d (1 per cc11 t.) or 
ah1m (J lo 200). 
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\Yith conYalcsccncc the diet should he increaml \'Cr)' gradually and only 
simple foods allowed. The patient should be kept quicl nnlil nll danger of arc
Jap!.:C is oycr. This is most important in the preYi?ntion of a f'hronic dy:-:c•ntery. 

,'.'erwn Thtrapy.-8higa produced a polyrnlcnt serum hy immunizing 
horses, by which he claims to ha.Ye reduced the mortality in i.cndcmic" dys
cntC'ry in Japan from about 3.5 pc>r cent. to !) pl' l' ct nt. Goocl n'sults ha,·e 
been reporkd from the use of the Pasteur Institute and J,i.tcr Institute 
serums, which should be giren in doses or 20 c. c. lwo or tlirec limrs a day. 

l r. C'11no'11C ])ysirnTEHY.-'l'he patient shoulrl he at rest in bed and on 
simple diet, milk. boiled, pcptonizcd or fermented. whey, beef juice, and eggs. 
In some cni-cs milk may h:wc to be giYcn we1l diluted 01· in smnll amounts, 
but it usually agrees wC'll. It is well to give an ocC';1sionnl pur~c (rnstor oil, 
J rn, 1..l c. c.) to empty Lhc bowels. Drngs by mouth nr0 not of great value. 
Bisnrnlh, i[ U$Cd, shoulcl be in large doses (:=i i. 4 gm.) evrry three hourR 
while the patirnl is awnkc. Opium should not br gircn ns a TOuline measure, 
as lhC' re i:-; grcnl clangC'r of forming a habit. ] ( cmployccl, il is best gi\'en in 
the stnrd1 nncl laudnnum enema. 

Local Trealme11l.-'l'his is most rational and should be carriC'd oul thor
oughly. ] r the rectum is irritable, a cocaine or morphine suppository should 
b1.• giYcn haH :111 hour previously. The irrigation, at the body tcmpcralurC', 
shoultl be given very gently, the patient encouraged to retain it as long as 
po:-;:-;ihlr, and the amount gradually increnFC'd up to two litres i( possihlr. One 
irrigation a clay is usually enough. Silver nitrate solution is probably the 
bost (1 to 5.000 al first and increased to 1 to 500). Boric aoid (5 P"r ccnl.), 
$a\irylic nrid (2 prr cent.), alum, or Lannie acid (3 per cent.) may also he 
uF.ed. With nny of these nn occasional irrigation of saline Fiolulion i~ useful. 
Willi impl'O\'emcnt Lhc frequency of the irrigations should be rC'clucecl. Jn the 
obstinate ca:-:;cs an nppcndicostorny may be done and the bowel irrigated 
through the opening. 

XII. MALTA FEVER 

(Undulant Fever, Mediterranean Fever) 

Definition.-A spcci(ic fever, caused by the Micrococc1Ls melilensis? char
actrriwd by undulatory pyrexial Telapscs, prolusc 8\\'Cat~. rheumatic pains, 
arthriliR, and an enlarged spleen. It is spread, as a rule, through the agency 
of goat's milk. 

Distribution.-'fhe disease prevails in the )feditcrrnncnn littoral, and en
<kmic fo<.'i exist in lndia, Africa, China, and :;\[anila. Jn the goat raising 
:::C'dio11R of Tcxns the clisca~c is endemic (Gentry and Frn·nbnugh). Jn the 
~faltn. gnni::.on in the se\·C'n years 1898-]!)0.J, ther(' \\'l.'l"C 2,'2'?!l cases, with 
an aYrr11ge ca~e duration of one hnnclrcd and twenty dny~ and with 77 draths. 
About the same number of c:u:cs occurred in the fleet. Since the intro<luctiou 
of prophyladic mrfl~urcs ll~e discflsC has practicfllly di~appcare<l from the 
Army :md Nury, and hns dtminislicd greatly in the ciril population. 

Etiology.-1l1lic grentrr part or our knowledge of this rrmarkahle disease 
we O\Y<' to the work of British army surgrons stationed nt Oihrn.ltar nn<l 1\Ialta, 
parlic;ulul'ly to J\ l arston, Bruce, and HugheR. lu 188G Bruce i:-:;olate<l an or-
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ganism whic-h he called 11!icrococcus melilensis from the spleen and bloo<l. 
llug\ws, \\"right, Sc>mplc, and others confirme<l this. ln rnOl-1905 a Uo\-
t•rn111u1t ( 1ommii-::-;ion b<:g;m a study on the island or the problems o[ the <lis
l'tlRI' in nil ib u..:.pl'tb:. I t was shown to be a seplicrernia, due to the abon•
nanwd organism. whic-h had an unusually prolonged saprophytic existence. 
Z.amit show(!d that the goats, the most important animals in the domestic 
li1'1- uf )laltn, were large!~· infected, from 10 to V> per eenL haYing the micro
c·oc·c-us in their milk. :J[onkeys were successfu lly infected with milk which 
tontni11t'd the organil'ms. Skps were at once taken lo slop the use as far as 
possible o[ goat's milk for the troops, with the Tcsult that the number of cases 
fell from 750 in In05 to H5 in 190G, and to 7 for nine months o[ 1907. 
r[1hrre WNO 110 C8SCS in ]907 in the :Mcclitcrrancan fl eet , and since this dale 
the disease has cfomppcared in the garrison and in the fl eet. 

The mirrocorcus enters the system through the gastro-intesfinal tract 
Ho~s and Eyre think il may also be transmilled by mosquitoes. H produces 
a chronic sc'pl ica,mia with enlargement of the spleen. 

Symptoms.- Therc is no ~pccific fever which presents the same remark
able group of phenomena. The period of incubation is from six to ten days. 
"Clinically the fc,·er has a peculiar irregular temperature curve, consisting 
or inlc>rmittcnt waves or undulations or pyrexia, of a distinctly remittent 
c·hararler. These pyrcxial wares or undulations last, as a rule, from one to 
three weeks, with an apyrcxial intena l lasting for two or more days. In rnro 
ra:-;es the remissions may become so marked as to giYe an nlmost intcrmiltent 
drnracter to lhc febrile cnnc, clearly disUnguislrnblc. howcYer, from the par
O\ysn1s of paludic infection. This pyrexial condition is usually much pro
longC'd, lrn\'ing an unc·crtni n duration , lasting for ncn Rix months or more. 
Unlike paludism, its course is not markedly affected by the adminiF.tralion o[ 
quinine. lls course is often irregular and even erratic in n1dure. Thi s py
l'exia i ~ usually accompaniC>d by obstinate constipal ion, progrcs~ive anremia, 
and drbilily. I L is often complicated with and followed by ncurnlgic sy mp
tom~ rcfcrn1d to the peripheral or central nenous sy1'lem, arthri!ic effusions, 
painful inflarnmalory conditions of certain fibrous strudu rcs, of a localized 
nature, or swc·lling of the testicles" (Hughes) . rrhere is a malignant lJ•pe, 
in which the disease may pro,·e fatal within a week or len days; an unclulatory 
type--thc common variety-in which the fever is marked by inte rmittent 
\\'arcs or undulations of vaTiable length, separated by periods of apyrexia and 
freedom from symptoms. In this really lie the peculiar features of the dis
ease, and the unfortunate victim may suffer a series of relapses which may 
exfrnd from three months. the a\'erage time, to two years. Lastly, there is 
an intermittrnt type, in which the patient may si mply have daily pyr('xia 
toward e\'ening, without any special complications, rind may do well and he 
able to go about hi s work, and yet at any time the other serious features of 
the diBease may dPYelop. 

The b1ood scrum of a patient with Malta fever agglutinates the ANcrococ
cus 1nelilc11sis. For dingnosis, cultures from the Llood may be made or, if 
other proc('dures f1iil , from the spleen. 

The mortulil~' is ~light, only about 2 per cent. ':Phere are uo characteristic 
morbid lesions, but the spleen is enlarged, dark and soft. Malta fc\'er can 
now be rea<lily diffcr•ntiatod from typhoid fever and malaria. The proplty-



132 SPECIFIC INFECTIOUS DISEASES 

~:~~c:~ ~~~r-~;~~'~;~~ca~f l:~:c d~~;~l~:nt~ :0:~n~~u'.~. c~'~1;i~~~~~s:1~~:~~s:~ 
peared from Gibraltar since the importation of goats from i\Ialla has been 
stopped. 

Treatment.-Ccnernl measurt's suitable to typhoid feyer are indicated. 
Fluid food should be g iven during the febrile period. Vaccines may be used 
and good results h:wc been reported . H ydrotherapy, either the bath or the 
rolcl pack. "houh1 be u~ccl cn•ry third hour when the temperature is above 
10:1° F. Othrrwisc the treatment is symptomati c. No drugs appear to have 
any sprc·ial inOucncc on the fe\'er. A change of c1imate seems to promote 
co11\·alescc11cc. 

XIII. CHOLERA ASIATICA 

Definition.-.\ spC'cific. infectious disease, caused by the comma bacillus 
of K och, and elrnrndcrized clinically by Yiolent purging and rapid collapse. 

Historical Summary. -Cholrra has been endemic in rrnlia from a Temote 
period, but only wilhin the last century did it make inroads into Europe and 
America. .-\n cxlC'nl'iYC epidemic occurred in 1832, in which yea r it was 
brought in imrnigrnnt l'hips from Great Britain to Quebec. lt tra\'elled along 
the lines of lra!lic up the Great Lakes, and finally reached as far west as the 
military posts of t.hc upper nlississippi. Jn the same _year it entered the 
Unitt'd Slat.cs br wav of Xcw York. There were recnrrenecs of t.he disease 
in 18:15-'36. Jn· 1818 it entered t.he country through New Orleans, and spread 
widely up the )fis~is~ippi Yalley and across the continent. to California. In 
18-Hl it ag~1in ::ipp<'•ll'l'(l. Tu 185·1 it was introduced by immignrnt ships intu 
New York and pr'C'Yai!C'cl widrly throughout the country. ln 1866 and in 
18H7 Uwre wNe Jpi:;s sC'l'ious epidemics. Tn 1873 it aga in appeared in the 
Unitrd Slates, but 1lid not prerni l widely. Jn 188 1. the re was an outbreak 
in Enropr, and again in 18!)2 and 18fl3 . Alt.hough occasional cases have 
IKP!l brought by i;hip lo lhc quarantine stations of Great Britain and the 
Unifrd ~tntcs, thr disease has not gained a foothold in either country since 
187:). H ha!"i pre,ailctl conti nuously in the Philippines si nce 1901, but is 
n ow. rn 12, wl'll under control. For lhe past ten yea rs it has prcYaile<l widely 
in the ncur and far East. lfossia has suffered severely since 1907, but last 
year, ]911 , there were eomparati,,ely few cases. Jn 1911 cholera prevailed in 
Haly, Xorth Africa and )fndeira . There were outbreaks in Asia :Hinor, Ara
bia and Turkey. and the usual prevalence in Tndia. 'l1o the United St.ates, 
during l!H t, cholC'ra was frequently com-eyed b>· ships from Haly, but there 
was no clifiiculty in controlling it. A r.umber 0£ cho lera "ca rriers" were 
found. 

Etiology.- Jn 1881 Koch announced the discovery o[ the specific organ
ism of this disPa~C' . ~uhscqucnt observat ions have confirmed his statement 
that Lhc comma bacillus, as jt is termed, occurs constantly in the true cholera, 
and in no olhC'J" di:.C'ase. Jt has the form of a slightly bent rod, which is 
thicker, but nol more than about half the lenglh of lhe tube rcle bacillus, and 
sometimes oc·c·urs in corkscrew-like or S iorms. 1rhc organisms grow upon 
a g rcal variety of media and display distinctive and characteristic appear
ances. Koch fount! them in the waler tonks in India, and lhey were isolated 
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from thr Elbe water during the ll amhurg cpiclcmic o[ 18!'1"!. During rpi
cll·miu:. \il'Ui('lll hac:illi may he found in the fox·es or healthy Jll'r:--ons. The 
l>;u.·illi arc fou n<l in the intestine, in the stools from thr rarlil':'l 1wrio11 of 
tit(• di~ea~c. and \'ery abu nd antly in the c:haradrrislic ri1.:r-wal<-•r cnu·ualions, 
in wliith Ul('_r may be see n as an a lmo!'.t pure c:ulture. ' l'hc.•y H' l'Y rnrrly O<.Tnr 

in the \Omil. l'oRt mortem, they arc found in cnormou~ numliNS in the 
infc:-;tinc. Jn acutelv fatal cases t.hcv do not sl'em to in mt le the intestinal 
wall. hut in those wiih a more protraCtccl course thr.r arc found in the depths 
of the g lands :111d in the sti ll deeper tisH1cs. E xperimcnl:il animals arc not 
susC'cpt iblc to c ho lera germs administered per 0:0;. R ul ir inlrodtH·l'd aflcr 
ncutn1l iz11tion or lhc gaslric conlents, and if !~C'pl in ('Ontad with the intes
ti nal mucosa by conlrolling perii'ilalsis with opium, gui1wa -pig:; Hlttumb aflcr 
show ing c:h'1 lc ra-likc sy mploms. ' l'hc intestines arc fillL'cl with thin, watery 
(•ont1•11b, cimt aining co mma bacilli in almo~l pure eullurC'. 

C' 11 01.1m.\ ' r ox!N.-Koe:h in hi s sludies of cholera failrd Lo find the spi rilla 
in the interna l organs. Il e concluded Uiat the conslilutional !'ymplorns of 
ihr tli!iCHSC rc~ulled from the abi-:orption or toxic bodi('l'\ from Uw inkstine. 
H. P feif1'l•r has i:;how n thal lhc cholera toxin is intimately 11~::.oeinl1.1d with lhe 
prnlt•icl of the baclt•rial cell~, and, being of a ,·cr.v lahiic nal11r('. c·;rn not h<' 
SC'p<H<lll•<l. D ead cullureK are lox it; and the sy111plo111!' produ('('d hy the in
trodudion of C\·c n minimal amounts arc often ('otuparahle with thn~r of ilic 
algid :-:tagr of d1o lera asialic-a. The symptoms oc·tur wry rapidly. and d(•ath 
oft (' ll rc~ults in c i~hl lo twch-c hours; in non-[al.al <«lSl's l'('l'O\l'IJ is oftL•n 
e<1uall.r as rapid . ' J1h c inlraccllulnr cholera toxin ii::. poisonou:0; lo animals iC 
intrndut·ed into the blood, peritoneal cmity, or suhl'ufa1wou~ ti:-;srn·s. :\o :1IJ
~orptio n takes place from the inlcstine unless the epithel ial la.wr has been 
injuml. 

I M~ ll 'X ITY.-Animals nrny be immun ized by rcpcatNl injrclions or non
fat<1t dof'C'S or the dcnd and Jalcr of I.he li\ing organi~rns. T he :-:C'rurn of nn 
anirna \ 1.hus immunizrd has a protcct iYC power when injN·k<I in1o a 
pi~ along wilh fh·c o r te n limes lhc fat.al dose. T his !'erum has nl:-;o 
tin• a nd othe r antibacterial properties. T he blood SC'l'Ulll of con\ alesl'rnl pa
li t·nls also pos!'cs~es th e!-=-e propC'rties, a nd for llirr:q)('ulit• purpOH's anti-f'rt'llms 
ha\ l' lwen introduced and uSt•d widely in Jnd ia, illl' Phi lippin('K and in Hussia. 

Modes of I nfection.-.\ i::. in other di:::en:-rs . i11cli\·id1wl ptTuliaritic~ counl 
for muc·h, and during ep idemics Yiruleat c:hokra bac·illi ham bN•n isnlalcd 
from lhc normal !ilools of healthy men. Cholera cullul't's ham also brrn 
swall<mc(l with impunil.''· 

'l'hc di$easc is n oi highly conlaµions: physi<:iani::., nurf'c:::, nnd olhC'rs in 
clO!'C l'Onlac:t with palients arc not often afk<:lcd . On the otlil'r hand, washer
women nnd those who arc brou~lit into very clo:-:e contad with lhc linrn or 
the l'hnlera p;il icnls, o r wilh their s.tools, arc parlil'ularly prone' lo catch the 
di ~Ca!'e . Th ere 111.nc hecn scrcral in:?-bl!lces or SO-('lll\c!l '"lahol'iltory chol<•ra." 
in which st udent s, hcen acciden tally infed('<l while working with the 
cullurrs, have tnken llie aml al len~L om• cl('ath liaR rr:-;ultP<1. 

Yegctah lC's whi('h liaYC' bee n w:i!'hr.cl in lht~ i'.1fedPcl walN, parli<·11la1:1.v let
tuces and crrsse$, may ronrcy the d 1sea:::r. ~' I ilk nrny al~o hp <'Ollf;11111nalrc1. 
The baci ll i lire on fresh hrencl , bulter, a nd nwat. for from Rix lo ('iglil days. 
In regions in which the cfocase prernils the possibility or the infcdion of food 
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by flies shou ld be borne in mind, since it has been shown lhat lhe bacilli 
may liYc for at least three davs ln their iniestinC'S. 

·Jnfection through the air ·is not to be much drcaclccl, $incc the germs when 
dried die rapidly. 

The disease ·is propagated chiefly by contaminated waler usril for drink
ing, cooking, and washing. The -drulcnce o[ an epidemic in any region jg in 
dirC'ct proportion lo the imperfection o[ its watcr-~upply. In J ndia the dem
onstration of the connection between drinking-water and c-11olera infcdion is 
complete. rrhc Jlam burg epidemic is a most remarkable illuslralion. Tho 
unfiltered waler of the J ~lbe was the chief supply, although inkcn from the 
river iu such a situation that it was of necessity clircd.ly contaminated by 
sewage. H is not known accurately from what source the contagion came, 
whether from Hui:;sia or from l"rancc, but in Auguf.;t, 18!J2, there wa~ a sud
den cxploi:;ive epidemic, nnd within three rnonl\1s m'arly 18,000 persons were 
attaC'kcd, wilh a mortalily o[ •12.3 per cent. The neighboring city o[ Allona, 
which also took its watel' from the J~lbe, but which had a thoroughly wcll
cquipperl modern fillration system, had in the s.ame period only 516 cases. 

Two main types of epidemjes of cholera arc recognizC'd: the first, in which 
many indi,-iduals :1re attacked simultaneou:::ly, as in the H amburg outbreak, 
and in which no direct conncdion can be traced between the individual cm~c:::. 
Jn this type there jg widesprcnd contamination o[ the drinking-water. Jn the 
other lhc cases occur in groups, so-called cholera nc:::;ts; incli\'iduals arc not 
attachd simultanemu:Jy, hut succc::::f:i\'Cl)'. .1 direct connection between the 
caBes ma.v be Yery dinicult lo trace. Again, bolh these types may be com
bined, and in an epidemic which has started ln a widespread infcclion through 
water, t.hcre may be other outbreaks, which arc examples of the second or 
chain-like type. 

Cholera "carrie rs" ha\'e no doubt an important influence. In j\foniln 
nC"arly 8 per cent. or 37G healthy persons Jrnrborecl lhc lrncilli. 1,he pcr<'nnial 
outbreaks o[ U1i~ clisensc in the Manila. prison were due to carriers, 17 of 
whom were found among those who had lo do with the preparation of the 
food and drink of :J.000 prisoners. 

The cfo:ensc always follows lhc lines o[ human travel. ] n India it ha:.:., 
fo mnny notable cases, been widely spread by pilgrims. Jl is carried also by 
caraYtins and in ship~. 1 l ls not com·eycd lhrough lhc almo~phcrc. 

Places ~itu::1lecl at lhc sea-lcnl arc more prone lo the dii-;caFc than inland 
tmrns. In high altitudes the clif:ease docs nol preYail so C\len!<h·ely. .\ high 
temperature farnrs the de\'elopment of cholera, but in Europe and America 
the epicl<'mics haYC bern chiefly in t.he late summer and in the autumn. 

The disra~c afTccls persons of all ages. It is particularly prone to attack 
the inlrinpNale and lhose debililalcd by want o[ food and by batl surroun<l
ings. Depressing emotions, such as fear, undoubtedly hare a marked influ
ence. 1t is doubtful whether an attack furnishes immunity against a second 
one. 

Morbid Anatomy.-A post mortem diagnosis o[ the nature o[ the di:-:case 
could he macle by an.v competent bacterio1ogist, as the organ ism is clislinctiYC. 
'l'h e body hai-li the appearances associated with profound collnpsc. rrherc is 
often marked post mortem elevation of temprralure. The rigor morlis sets 
in early and may produce displacement o[ the limbs. The lower jaw has been 
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scrn to move and lhc eyes to rotate. Various movc11wnlR of ll1C' arms and 
l<·gs ham also been noted. The blood is thick ancl dark, and then' is a rc
markablr climinulion in the amount of its water and $;ill~. 'l'lic pl'ritoncum 
i:- ~ticky. and the coils of intestines are congc:-;ted and look thin and shrunken. 
Tiu· small intt·~tinc usually contains a turbid scrum, s.imilar in appt•arnnce to 
that which WHS passed in the stools. The mucosa h•. as a rule, swollen. and in 
H:>ry acute ('ai:;e~ !:'lightly hypera:-mic; later the congt'stion, which is not uni
form, is more marked, especially about the Pcycr's patches. Post mortem 
the epithelial lining is sometimes denuded, but this is probably not a change 
whic:h takc>s pl;1c·c frc•<'l.Y during life. In lhc stools, howc\'cr, large numbers 
of t'Oiumnar t'pilh(•]ia l c:clls have been described by ll orncr and others. The 
bacilli <HL' found in the contents of lhe intestine an<l in U10 mucous mem
brane. ' l1he spleen is usually sma1J. The li,·er ancl kidneys show cloudy 
~wcllings, ancl lhc latter cxlcnsivc coaguJation-nccrosis anll c.leslruc:tion of the 
cpilhclinl cell<. 

Syroptoms.-A pcriotl of incubation of uncertain lcnglh, probably not 
more than from two to five clays, precrclcs the onset.. of the symptoms. 

rl'hrec stages m:1y he recognized in the attack: lhc preliminary diarrhcca, 
the collapse stag-e, and the pt•rio<l of reaction. 

(a) 'l'llE r 1rnLn11X.\l!Y DJAJUlllCE.A may set in abruptly without any prc
Yious indications. ~lore commonly there are, for one or bro days. (·olit·k.v 
pains in the abdomen, wHh looseness of the bowels, perhaps rnmiting, with 
headache and depression of spirits. There may be uo fC\-cr. 

(b) CoLL.\l'8E 8TAGE.-1Thc diarrhoon. increase~, or, without any of the 
preliminary ~.rmptorns, sl'is in with the gre;1tcsl intensity, and profuse liquid 
evacuations Sllt('l('d cnth other rapidl_y. There arc in some in~fant·cs griping 
pains aml tcnr::;mus. l\Iore commonly there is a se11P.c of cxhau:-.tion and eol
lap:-..:c. 'l'hc thir:-<l lweomts e;-..:trcmc, the tongue is white; tramps of grcaL 
1<CYNity occur in the l<1gs ancl feet. Within a few hours \'01niting sets in and 
becomes incessnnl. rl'hc patient rnpidly sinks into a condition of col!apsr, 
tlic fealurrs arc shrunkl•n, the skin has an ashy-g ray hue, the eyeballs sink 
in lhc f-:otketf', the nose is pinched, tlie cl1ecks arc hollow, the rnfre becomes 
husky, the ('xtremities ar<.' (;yanoscd, and the ~kin is shri\'Clcd, wrinkled, ancl 
tO\"ercd willt a tlarnmy pcr~piration. The temperature sinks. In thl' axilla 
or in lite rnoulh it.. 11rnr be from fi,·e to ten clegrecti bt'luw normal, hut in the 
rrctum an11 in the iull';·nal parts it may be 103° or 101 . The blood prts!'urc 
fall~ greatly und i~ ofkn below 70 mm. Hg. 'l'hc puh:iC bt1(·0111es C\lremcly 
f('eble and flitk('rin~, ;ind the patient gradually JJHS~t·s into a condition of 
('QJ11a. lhoug-h tom:;eiou~rn!:-<S is oflcn retained uutil ne;1r ll1e ernl. 

'I'hc faces arc at first yello\\'ish in color. :from the bile pi~rncnt. bul soon 
they b<.·('omc grayish-while and look Ji kc turbid whey or rice-waler; whence 
the te rm "rite-waler stools."' There arc found in them numerous small flakes 
of mucus and granular matter, and at timl's blood. The rcuC'lion i:-; usually 
alkaline. Th(' fluid contains albumin ancl the chief mineral ingr(•clirnl 1s 
chlor ide of ~odium. )licroi-:copically, mucus aucl epilhC'linl C'l1lls and innu
merable hadcria are seen, the majority of tile !alter being the cornrna bacilli. 

'l11iP c·omlilion of the lwlienl is largely the result of lhc concenlration of 
the hlood tonscqurnl upon the loss of serum in the stools. The specific 
gravity of lhe IJloocl rbcs lo lOuO to 1072. The re is almost eomplele arrest 
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of secretion, particularly of tile saliva and the urine. On the olhC'r hand. the 
sweat-glands incrca~c in activity. and in nursing women it has been slated 
that the lacteal flow is unafrcclccl. This stage sometimes lasts not more than 
two or three hours, but more commonly from lweh-c lo twenty-four. 

(c) HE.\CTION 8T.\GI-:.-\Yhen the patient i;;unin•s the C'OliapRC', the csano
sis gradually <lisappcars, the warmth returns lo the ~kin, whith may haYc for 
a time a mottled colo r or present a definite crythcmalom; rash. 'l'lic lwarl"s 
action becomes stronger, the urine increases in quantity, the irrilnbility or the 
stomach disappears, the stools arc at longer intcrrnlR. arnl there is no ab<lom
inal pain. J n the read.ion the temperature may not rise ahorc normal. Xot 
infrequently this fornrahlc condition ls interruptcc1 by a n'C·urrcnce of seYerc 
cliarrhcca and Lhe palirnt is carried off in a relapse. OlhN caReR pass into 
the condiUon or what has been caJled cholcra-ly1Jlt0id, a Rlo1tc in which the 
patient is de liriouR, llie pu l ~e rapid and feeble, and tl1c tongue dry. Dcalh 
finally occurs with co111a. Thc~e symptoms have br<'n allrihulcd Lo ur::cmia. 

D ur ing epich'miC's allaeks arc found of all of There arc 
cases of cliarrhtra with griping pains, liquid. vomiting, and 
cramps, with sli ght collapse. To these the term clwfrriw' 1!;18 been applied. 
They resemble the milder cases of cholera noslras. .\l the oppo>ile end of 
the series there nrc the instances of cholera sicca~ in whic:h dPalh may occur in 
a Icw hours after the onset, without diarrhcca. 'J'hCl'e arc al~o <:ascs in whith 
the patientti are overwhelmed with the poison ancl die comaloRe. wilhout the 
preliminary stage of collapse. 

Complications and Sequelre.-Thc typhoid con(lilion has nlreacly been re-
ferred lo. The con:--C'<:utirn nC'phritis irnluc:ef:. drop..;y. J>iphthcritic 
colitis has been dcsNibC'd. There is a lt'JHll'n <:y lo diphlhcrilic iuflam-
malion of the 11lUC'OUli lllClllbl'illll'S, Of lhl' lhronf ;me\ genitals. 
Pneumonia and pleurisy may follow. and ah~c-c':-:FicR may occur in 
different parts. SuppuraliYc parolilis is nol Yery u11(·orn111on. In nnc in
stances local gn ngrC:'ne may occur. A troulilc:-:ornc $_\'mplom of convalescence 
is cramps in the musc:lcs of the arms and kg~. 

Diagnosis.-'l1he only affection wHh whid1 .\Rialic C"hnlrra C"oulcl be con
fo unded is Lhc cholera Hoslras, the ~eYCl'C C"holC'rnic- cli11rrl111'<L which occurs 
d uring the summer months in tC'mpcr~1lc c:lirnah1s. 'l'lu· d111ic-td pic:turc of the 
two afl.'ections is identical. Tlic extreme colh1p"c'. \01niti11g, aud rice-water 
stools, the cramps, the c;pmosed appcaranc:c. an..~ nll !-ilC'11 i11 1111• worst form:-: o[ 
cholera nostras. Jn enfeebled pcr~ons death may oceur within twelYe hours. 
It is of course extremely important lo be able to diagnm,1· hl'lween. lhc two 
affections. This can only be clone by onC' thoroughly ,·cr:-:c'd in Uacicriological 
methods, and conversant with the di,·ersific<l flora or lhc int<.'!-\ti nC's . 

Attacks very similar to Asiatic cholera arc producC'd in poisoning by 
arsenic, corrosive sublimate, and certain fungi; bul a di!lieully in diagnosis 
could scarcely arise. 

The prognosis is always uncertain, as the mortality rnngC's in difl'erent 
epidemics from 30 to 80 per cent. Intemperance, dciJilil,r, and old age arc 
unfavorable conditions. The more rapidly the collapse set~ in, the greater is 
the danger, and as Andral truly says of the malignant form, " IL begins where 
other disca:-:cs end- in death." Patients with marked cyanosis and Yery low 
temperature ra rely recover. 



C'IlOLE IU .\Sl.\TICA 137 

Prophylaxis. -PrcH'ntiYc mca!l.urcs arc all-important. and isolation of 
tllC' l'ic-k and tl1orough <liflinfr<:tion haYe effectually prcn:-nled the clisrasc C>ntcr
ing- England or the lTnited ~·Hales since 187:3. During rpidcmics the greatest 
{':ll't.' !'hould be cxercisrd in lhc disinfection of the stools ancl linen of the 
pafi<•nts. \\'hen an rpidrrnic prcrnils, prrsons ~hould be warnrd not to drink 
waler unlc:->s preYiously boi\rd. The milk should he boiled aucl alt food and 
drinks tardully prolt·c-t<•cl from flies. Errors in did shoulcl be aYoidcd. 1Tn
cook1·d n•gdablcs and salads i::hou\cl not he eaten. As ihc cfo;;cai::c is. not more 
contagiou8 than t~·phnid fr•ycr 1 the chance of a per5-on passing ~afrly through 
an cpid<.'mic clrprnds Y('l'_r much upon how far he is able to carry out thor
oughly prophylactic mca~ur~s. DigcstiYe disturbances are to be treated 
promptly, and particulal'i,Y thr cliarrh(c<l, whieh !':O often is a prelirninar.\' symp
lom. For this, opium and :wctnte of lead and hirgc doses o[ bismuth should 
be giH•n. ProtectiYC inoculation has hrrn canic<l out extensiYcly in l ndia by 
Jlaffkin(• and in the Philippines by Strong, in hoth places and recently in 
Ru!'sia with good results. 

Treatment.-Thc paliC'nt !->hould be at rest in btd, kept warm, and giYcn 
simple diet, boiled milk, whey and egg albumen. rrhc patient may be allowC'd 
to hike water freely. II rnrniting occ:urs fo0d should be withheld and the 
slomadi wa~hC'd with an alkaline i;:olution. l lol application!': to the abdomen 
should be used ancl hol hath~ gi,·en if they pro,·c hrlpful. Early in the course 
the bowels should he 1noyciJ by caslor oil or calomcl. During lhc initial 
sb1gl', when the clinrr\i((>a. i~ nol C'Xc·r~!'.ii\C hul the- ahdo111inal pain is 
marked. opium is the most cOk1 icnt remedy, anrl it should he giH•n hypo
ckrmil·<illy as morphia. It is. achi~ahlc to gi\"C' at once a full clo~C', whith may 
be rppc•atC'd on the return of fhe pain. It is lw~t not to attrmpl to girn 
1·C'me1lics by the mouth. as they disturb the stomach. Jee should be gi,·cn, and 
brandy or hot coffee. l n the c:ollap:::e !':lage, w1·itert"i speak strongly against 
the use of opium. Fmlouhledly it must be• giYl'll with caution, but, judging 
from ils effects in cholera nostras, l should say that col lapse per se was not 
a conlrninclication. 

I rrigation of the howcl wilh a solution of hrnnic acid (2 i)er cent.) in hot 
waler (105°) should be w:;ecl. With a long, soft-rubher tube, as mud1 as two 
litrC'R may be slowly injl1ckcl . Xot only is the colon c:leansccl, but the small 
bowel may also be reached, as shown by the fact that the tannic: acid Folutions 
hare hccn rnmitccl. 

Owing to the profuse serous discliargcs the blood becomes concrntrated, 
and absorption takes place Tapidly from lhc ly1nph-spaces. T o meet this, 
intrarcnous injrcliouR \\'l'l'C' introduced by l.atU1, or Lcilh, in the epidemic 
of tH3·?. :My pre<:cptor. Bon1ll. first pmdi:-::cd the intra,·enous injections of 
milk in Toronto. in the rpidemic of 1851. 

Saline injections, intn1wnous and into thr howrl, haYC been nlll('h u~rd 
and with great sutcess by the method introclutcd by Leonard Hoger~. The 
hypertonic F:o!ution is composed or sod.ium c:hloridr, gr~tins 1"20.; potnss~um 
ehloricie, grains 6: calc:ium chloride, grains cl-; water, 1 pmt. lt .is best giYen 
in lraH'llOllSl.v, particu larly if the specific graYil.)' Of the blood is OVCr 1063. 
i\s much as four pints mny hr injrclell slowly. It may be repeated and in 
one case as much as twenty pints were injC'ctc<l. In Calcutta the mortality 
has been reduced from GO to about 33 per cent. in the cases treated by this 

11 
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method and ]~ogcrs has had equally good results at Palermo in the trnmmer 
of rn11. 

In the stage or rcadion special pains should be taken to rc~ulatc the diet 
and lo guard against recurrences of the scrnrc diarrhcca. 

XIV. THE PLAGUE 

Definition.-A specific, infectious di~ca~c, caused by Bacillus ]Jeslis, and 
Jccurring in two chief forms: a bubonic, i1wolYing the lymphat ic glands, and 
a pncurnonic, cau~ing an acute and rapidly fatal infla111rnatio11 of the lungi-;. 

Hist ory and Geographical Distribution.-'J'he disc'"" was probably not 
known to the classical Greek writers. 'rho earliest positive tH:counl dates 
from lhc second ce ntury of our era. The p1aguc of Athens and the pcRtilcnce 
o[ the reign of 1\larcus Aurelius were apparently not lhis disease (Payne). 
From lhe great plague in lhc dayR or J ustinian (e.ixlh century) lo the middle 
or the SC'Yentccnth l'enlury epidemics of nll'.riug SC\'Crity Q(:Cllrrcd in Europe. 
Among lhc most cli:-:;astrous was the famous c'black dcalh'' of the .fourteenth 
century, whi(:h O\"Crran Europe and destroyed a fourth of the population. le 
the se,·enleenlh century it raged Yirulcnlly, and during the great pi<1guc of 
London, in l Gfi5, about 70.000 people died. During the cighkcnth and nine
teenth centuries the rarngcs of lhe disease lessened . 

rJ1he reYiral o[ the plague is the lllOSt important Sing)e fact in modern 
epidemiology. Throughout the nineteenth century it waned progressin,ly. 
outbreak:-. o[ some extent occurring in Turkey and Asia :Minor and ~\~trakan; 
but we had hrgun to place it with sweating sickness and typliu~ among the 
diseases of the past. We knew lhat lt slumbered in parts o!' China, and in 
norUnrcRt J ndia, but lhe outbreak in 189! at Hong-Kong :-.lnrtled lhc world 
and showed Urnt the "black death'' was still virulent. Hi1wc then it has 
spread in nn ominom1 ma nner, reaching l ndia, ChinH, ]i'rC'nch I ndo-Chinn, 
Japan, Ji'orrnor-:a, .Austral ia, the Philippine Islands. 8011lh ~\mcrica, tlu• Wc~t 
I ndies. the Pnitcd Slates, Cape Colony, Madagnscar, Egypt, Asia :Jlinor, and 
n u~~ia in A!'ia. In Europe, cases ha Ye hPen carried lo ::'llarscillcs and otlicr 
Mediterranean ports and to ll amburg and GJa,gow. l n !he latter city the1·e 
was a small oulhreak in moo, 36 cases. In the nc.\l \'C'ar lherc were two ca~es 
and ln J!l07 two cases-this without fresh impo;·tation . In Ran Fran
cisco there was in 1907-1908 a rccrudcsccncc of the di:.:easr, antl to 
March 15, l!l08, there were 121 cases wilh 77 clcalh:-;. The rats are now 
(1911) no long('r afTect.cd. The disease spread to the ~round sc1uirrel 8 of the 
neighboring countric•s from which source cleYcn cases originated. The dis
ease is now under control in both rats and squirrels. 

In England there have been four sets of human c:ascs in East Suffolk; 
at Shotley in J90G-07, 8 cases and G deaths; at Trimlcy, in ])eecmber 1909 
and .January, J !l l O, 8 cn~es and 5 deaths; at Freston i1; the autumn of 1910, 
4 rutal case.s; and a fourth case occu rred ln lhe autumn of Jnll. 'L'hc ma~ 
jorily of these were of lhe pncumonic type. 'l'hc srrions feature is that there 
has been an infection of the rats in East Anglia, beginning in ll1C' region 
between Ipswich and the coast. The rats arc entirely of lhc species Jlus 
decunia11us except in part of I pswich. The infection is not very widespread, 
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as of 568 rats examined onlv 17 1rere found infected. The disease extended 
to rabbits. hut nol to any gr~at extent. 8ome fleas from the rats were found 
to C'ontain bacil li indistingui~hable :from plaguf'. A much more cxtcnsiYe 
imestigation of lhe prcrnlencc of the plague in the rals of l:iul!'olk an<l E;;e> 
was made by Petric and l\lacaEster; o[ G,O 'i'l cxa111inccl not one pre:-cntN 
lhe appearance o[ p!aguc. The <lisea•c has been introduced into 8uffolk by 
ship rats from plague iufcctcd countries. ~lore serious ii:. thr fact that dur
ing the past three years rats infected with the plague haw hPC'n occa:::.ionally 
discovered at Wapping, but there docs not seem to have Ulen c_1ny widespread 
epidemic among them. 

'!'he jmmunity of the human population seems t() be due to the fa ct 
that 50 per cent. or lhc rat fleas arc of thr ''aricty Plllrx cheopis, which 
rarely bites man, and lhc other rat flra, lhc G'erato11liyllus fasC'iaftlS~ docs not 
bile man very frcf'ly. Th en lhc com mon brown rat is not a house resident 
to any extent, so lhat conditions in England arc not Ycry favorable fo r epi
dem ic prcrnlcncc. 

The di stri hulion in Tn1lia is remarkable, chiefly in the Punjab, Bombay, 
and the United PrO\·inces, which ha\·e a combined population of about 100 
millions. Jn thee three pro\'inccs between lS!Hi and the middle of Hill, 
about five and a half million deaths from plague ham occurred. ln the 
remaining pro\·inccs of lndia, \Yith a popuhllion of some ~00 millions. only 
about two millions of plague deaths have occurrrd. Jn the l">rcsidcncy of 
Madras the disease has not been Ycry se\·erc, whilC' EaRtcrn Bengal and 
Assam have rema ined free, though cases ha\'c been n.'peatl'dly imported . Dur
ing 1911 the returns fo r India for the first six months ~liow GO l,fi;~ l dC'alhs. 
There have been recent outbreaks in Chinn, a sharp outlm·ak in H ong-Kong, 
and the disease ha s been reported in Egypt, Japan, Straits 8clllcmcnts, .Jam 
and Sumatra, P cr:.;ia, Turkey in Asia, Astrakan. the i\lauriliuf:i, and sc\·cral 
of lhc South American countries. The 1\fanrhurian outbreak of pneumonic 
plague fo the winier of 1810-11 was one of lhc mosl virulrnt on rccoi·d, 
carrying oft more lha n ~1 ,500 persons in a few monlh~. 

Etiology. - The spec ific organism of lhe clif!Caf!e is a bacillus cfo:covered 
by Kilasato. lt Tesc mbles somewhat the bacillus of chic-ken cholera, and 
grows in a perfectly charaelcrislic manner. Bacillus JJcslis occurs in the 
blood, in the organs of the body and in the sputum, ancl has also hcen found 
in the cltu;l and in lhc soi l o f houses in which the patients ha\'C Ji\"Cll. 

The disea!=C pre,·ai ls most frequently in hot scasonf.l, though an outbreak 
may occu r (luring the coldest weather. P ersons of all ages arc attacked. It 
spreads chie fl y among the poor, in the slums of the great citiC's. 

The following conclusions of the Plague Commi~sion (lflOS) relate to 
bubonic plague: (a) Contagion occurs in less than 3 per cmt. of the ca~c~, 
playin(J' a very sma ll part in the gcncrn1 spread of the cli8ca:::e. (b) Bubmuc 
plague" in man is entirely dependent on the di•easc in the rat. (c) The 
infection is conveyed from rat i.o rat and from rat to m:in !=Olcly by means of 
the rat-flea. (d) A case in man is not in itself infectious. (c) A la rge 
majority of cases occu r si ng ly in houses. Wl1e1~ more than one case occu~·s 
in a house, lhe nttaC"ks arc generally nearly sunullanrous. (f) Plague is 
usually conveyed from place to place by imported ral-fleas, which arc carried 
by people on thei r persons or in their baggage. rrhc human agent may 
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hims.elf cio:capc infcdion. (g) Insanitary conditions haYC no relation to ~he 
occu1Tcocc o[ plaguC', except i11 so far as they farnr infestatwn Uy rats. 
(ft) 'J'hc non-epidemic :-;cason is bridged OYcr by acute plague in the rat, 
accompanied by a few cast's among human beings. 

lo the pncumonic form personal infection from one pcr~on lo another is 
the common way, as the bac:illi are sprayed into the air by coughing. The 
possibility of the human flea as a carrier must be considered. 

Clinical Forms.-P ESTIS l\fJNOR.-ln this rnriclv, also known as the am
bulant, the patient has a few days of fel'er. with ~welling or the glands of 
the groin, and pm:sibly suppu rati on. Hr may not be ill enough to seek 
medical relief. These cases, often found at tl.c beginning and end of an 
epidemic, arc a very serious clanger, as the urine and f;pces contai n bacilli. 

H uBOl\IC Pua u i.:.- Thj s constitutes the common variety, 77.G5 per cent. 
of 11,GOO cases of plague treated in the Arthur Hoad JJ o,pi tal, Bombay 
( N. ] I. Chok~y) . 'J1hc stage o[ invasion is chan1ctcrizecl hy liPadachc, back
ache, stiffness of the limbs, a feeling of an:\icty and rcstlcs~m·i::s, and g!'cat 
clepresRion of spirit::;. '!'here is a steady rise in the fcrcr until lhe evening of 
the third or fourth day, when there is a drop of two or lhrN' <ll'gr<•es. There 
is then a secondnry frn•r, as some writers describ<.• it. in whic:h the tempera
ture Tcac:hrs a still higher point. The tongue becomes brnwn, t:ollapse symp
toms arc apt to supcncnc, and in wry s<•vcrc infections the patient ma.)' die 
at this stage. In at lei.1st two-thirds of all <·n~cs t!H•rc arc g landular swellings 
or buhoe:-: .. \11 analy~i~ of 9,.")00 cases of buboe::; gave more than 5l per cent. 
with lhc glands of the groin affected. 'l'h e swelling <-lppcars usually from 
the third to lhe fifth day. Hesolution rnay occur, or supp11n1lion, or in rare 
cai:;es gangrene. Huppuration is a farnrablc feature, as noted by De Foe in 
his graphic account of the London plague. 

Pct echire very com monly show thrmseh·cs, and may be very cxtcnsiYe. 
'I1hesc ha\·e been called the ·'plague i:;pot!'=-,., or the " lokcns of the disease," and 
ga\'e to it in the middle ages ilic name of ihc Black Death. ll;rmorrhages 
from the mucous nirrnbrancs may also occur; in some epidemics h~moptysis 
has been especially l"re~uent. 

SEPTIC1KMIC P1~AGUE.-ln this, the most rapid form, the patient sue~ 
cumbs in thI"ee or four clays with a virulent infcclion before the buboes ap~ 
pear. This form eonstitulcd 11.25 per cent. of lhc 11,GOO cases. lfamor
rhages arc common. The bacilli can be obtained from the blood. 

PNEUMONIC P1~.\GCE.-ln the ordinary bubonic type, inflammation of the 
lungs is not an uncommon complication, but the true pncumonic plague 
hl'gins abrnplly with fe\'cr, shortness of breath, cough, and sometimes pain 
in the chest. 'rJie fever increases. the signs of the i11\'0J\'e111cnt of the Jung 
occur early; there may be impaired rrsonance at both bas<'s with harsh and 
tubular breathing; the sputum becomes bloody and slained and more fluid 
than in ordinary pneumonia. Cyanosis is an early feature; t.he pulse is small 
and rapid, the patient becomes profoundly prostrate; the spleen enlarges 
rapidly, as ea rly as the sceoncl clay, and a fatal result follows in from two to 
four days. Recovery is 

Jn other varielics the mauifcstaUons may be in the skin and sub-
cutaneous tissues, or in the intestines, causing diarrbcea and sometimes the 
features of typhoid fever. 
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Diagnosis.-At the early stage of an outbreak plague cases arc easily 
orerlookecl, but if the suspicious cases are cardully i::tudicd by a competent 
l.iaderiologist, there is no disea~e which can be more po~iliwly identified. 
The San Francisco epidemic illustrates this. The nnturc of the cases was 
rec·ognizecl by Kellog and by Kinyoun. but wilh an amazing i.;tupidity (which 
wa~ shared hy not a few phy~icinn~, who should ham known better) the Gov
ernor of the State refused to recognize the prc~cnce of plague, and the United 
!;fates Oornrnment had to intenenc and send a board of experts to settle 
the qu<'slion. 1 n the early Olasgow eases Cohin, whi1e suspecting typhoid 
fever, saw that there was something unusual. and at once took precautionary 
tnCfll:iUl'C8 . l'rolJniJ ly. loo, lhe as:::ociation of rour cases in one family made 
him suspic.·iouf'. The limitation of the outbreak was due to the prompt and 
efl'erlire measures taken by A. K. Chalnwrs ancl his associates. rr he wide
sp read prcrnlenrc of the cli~cf1se makes i l the imperaliYc duly of the heallh 
aulhorilics to haw' on hnnd. in connrdion with lnrgc porls. skilled men 
who can pro111plly mnkc the badcriologiral dingno:i.is. ' l'hrrc arc dangC'rs 
from lhc c:ulturrs in lahoratorics, as shown by the cxpcriC'nces or Vienna and 
Ann Arbor. but with proper precautions thry may be reduced lo a minimum . 
. \ct:le, rapidly fatal pneumonia should arouse suspicion as in the Sufl'olk 

Prophylaxis.-\Yhcrcnr plague exists an organized staff, an intelligent 
polity. and n. long pur!'c arc nc<'ded. ln lndia, whPrc llftcL•nlh-cenlury con
ditions prernil. nncl where lhe scale of the epidemic is so enormous, the prob
lem of prophylaxis looks hopcl('SS. Simpson's TC'commemfalion of a specially 
trai1wd plag-ue SC' ITit·c. org;rnized oa propC'r linp:o; and on a lihl'ral basis, 
should be C'ar ri ed out. A carcf'ul walrh should h<' krpt on the mortality or 
rats. \\'hen round inrec-tecl, energetic rneas11r<'s ~houlcl he takrn to stamp out 
the c1i~C'ilRC in tiH'lll. ' J'J11"C'C things ::trt' neC<.'SRary-the cJr::111Ring or premises, 
padicularly slables f1nc1 outhouses, so lhnt lhc rats cnn nol finLl nesti ng places 
or food; s,rP.te1nf1 lic mt dc~lrudion; ancl making housC's mt proof. Certain 
mensures pr<'n't1t lhe aC'crss of plague to hcallhy porlR; fumigation of P.hips 
lo clc•stroy fhe rnts, c·nrrful insprclion of pa:-:srngrrs an<l crtw, and detention 
OYC'I' a period which C'OYC'l'S the incuhc1tion or lhe cliP.easr. 

W'hcn n centre ht·<·ornes inft'r-tccl. lhe P..anilary <1rganizalion P.hou lcl be ar
ranged to rany out the segregation of the sick in hospitals, the disinfection 
of infected rooms with sulphur, destruction of infrded bedding, and thorough 
C'lcan~ing of the entire district; old. badly in fected buildings shoulU be de
strovod. 

Treatment.-Tn a cli~en~e lhr mortnlity of whith may rench as high ns SO 
or 90 per cent. llw qtw~lion of treatment rcsokcs it~clf into making- the pntient 
as comfortable as pos~ihlr, and following out certain genera l principles such 
as guide us in the care of feyer patient~. Cantlie recommends purgation nncl 
stimulation from the outset, and the use or morphia for the pain. The loca l 
treatment of' the huhnC's is imporlanL Tee may h<.' applic•d lo lhrm. and 
good results 11ppar(•11il_,. follow th<' injcrtion of lhr hiC'ldori<lr of mcrcory. 
Thr pyrrxi~1 of thr <fo·'('l!P.1' is hr8t trrntrd hy 5iy~trnrntir hy'1rnlli<'rnpy. 

A plagur ~rru rn. c-lii1·n." Ille ;11Hl llH' Yl'r:.:i_n-lfou~r. linR _hC'C'll used. 
('hok~r ro1H·l11llP:-: \Intl n J"{'cluction JH .. 'I" c-1 nt. 111 Uw mnrtnl1ty may be 
olla i 1~C'cl hy i l~ u:-1r. 



Preventive I noculation.-"·ith JJa ffki1w's ~rrum in 12 districts, of 
22-1;!28 1wri-::oni:; inoc·ulatt.•d. 3,:3!l9 look the dii;:t'a!'=.<'; of G;H>,GOO uninoculated, 
4n, 130 '"'rr att:irkr<l. C. ,J. ~fortin conclmks tlrnt the c-huncc-s or sub,equent 
infl•rtion arc n·1lucrd four-fifths. and tlw rhancPs of l'C'(·on•ry arc lwo and a 
half limes as ~rrat 1\$ in llu." en~<' of the uninocnlat<'d. '"11he rC'ecnl reports from 
lrnlia an· mo:"it J'arnrnldr :uul in Routh America the Yalur of this plan has been 
amply dC'111on~lrnir1l. lt i~ intcrc~ling to note that the laboratory staff at 
Jfo111ha \', J1G in numhrr, harn renrnim·d immune lhougli in constant coutact 
with pinguc infested rats. 

XV. TETANUS 

(Lockjaw) 

Definition.-An infrrliou:o; nwl::icly clrnracteri zed by tonic spasms of the 
mu~dC!' with lll:trkrd e·G1ecrbation~. rr he virus is prnduced by a bacillus, 
IJ. Lelrwi o[ Xicolail'r. whith occurs in earth. in putrefying fluids. and man· 
ure, and is a normal inhnbilant or the intc:-;Lines of many ruminants. 

Etiology.- ln tlw rn itrcl Stairs, according Lo .Anders and ~forgan, it is 
most freriurnt in the Hudson \'alley, in Long l slancl and in the Atlantic 
St:ito,. In rnon there were 1.~73 deaths from tetanus among 732,528 deaths 
in ei.~!"11trl'n stalr:-;; of which 30.7 per cent. were in chi ldren under one year. 
An extraordinary number or cases haYc followed the accidents of the July 
·Hh C(1khrations, bnl the propaganda of the Journal of the American Medical 
As:-:odal ion has suN'<'t'<lrd in reducing these fatnlitics in a TCmarkable way. 

ln Englaml Ilic cfo:.casc is not very common, but has increased of late 
years. Thrrc wrrc only 2,121 deaths in the twenty yea r period ending 1908. 
lt is morr pn'Y<ll(1 nt in certain districts, e. g. the Thames valley. It is more 
freq uent in thl' l:nil<'liffe lnCirmary, Oxford, Lhan in any hospital with which 
I haYr brrn connrc·l!.'d. H is more commo n in the summer monlh s a nd males 
arr more froqnrntly atlackcd than females. Jn R W. lT ill's a nalysis of 
3,0:38 c·rtl-1('S in ku1pcrntc climates 22.31 per cent. wC'l'e .in children under one 
year, n per rent. in llw third and fourth clrC'~lcles. 

r n the tropi('S tetanus is a much more Sl'\'C'l'e and common disease. In 
Jamairc1 and Cuhn it i~ from fhe to six times more fre<1ucnt as a cause of 
death lhan in !he l 'nite1l 8iates, ancl aho1·c 80 por c-cnt. of the deaths are in 
infant:-1. Jn th~ ('anal Zo11(' the disease has not been common, only 25 cases 
hnYc hc•l'n aclmilled to the .\m·on and Colon ll ospital (E. W. Ilillj to 1910. 
Tt is not only in tlH' tropics that tetanu~ h~ a ,·er)' fatal (liseasc in infants. On 
an i:-la111l nrnr krlancl all tlw ehilclrm born clic·d; a111l for years the island of 
SL Kilcla, one of lhr \\'l·Slrrn Ifl'bridcs. liacl hl'('fl :-rourg1•cl by the "eight days 
sirknC'~:.;"' among lhc new born. Of l '?.) c·hildn'n. RI died within fourteen 
clays or birlh. 8incc the cliscowry or tho baeillns and lhe introduction of 
propo1· mrtl1ocls or t reating lhc umbilical cord the cliscnse has practically dis
nJ:fpcnrcd. 

'Phe tetanus baC'illu s hrrn contamin ated vaccines, and its presence in com-
mercial gP lnlinC' is 11 dnngcr. Owing Lo t he cn.rek~s prcpm·a lion of the 
virus llWll.)' c·:1-.:I'~ or . O(·('lll'l'e(l in the llC'ighhorhood of J>Jii JmlPJph ia in 
1901 among rnl·cinntcd children. Jn 1902 nineteen persons who had been 
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inorulatrd agnin!\t the plague in the village o[ :M ulkowal died of tetanus 
owing lo :wc·i111·11tnl ronlaminalion of the eultureR. Outbreaks ham occurred 
in g'.('llC'r<li hn:"pital~ following the U$C or f'algnt . The cli~pa:-;e has occurred 
nill'r prolongul l\:--(.' or the hypodermic 11C'C'dlc lo injc>d morphia or (1uiniuc, and 
it has follmn'cl lhe U!=C of gelatine as a hremostat ic. 

The di~l'ilSC' usual ly follows au injury, often of a most trifling charac .. 
LC'r, :iml parlkulnrly lacC'ratcd wounds or the hands \Yhid1 ham been con
taminnted h.Y dirt and splintNs. lt may occur without any recognizable 
wountl , i-;o-f':illcd idiopathic tetanus. 

'rim TFT\:\TS B.\CILJ.l '8.-'l'he org:mism is wiclrly dirfm1rd ju nature, in 
g:irdr n moulcl, in ancl about stahlcs and farmyards, nncl is a norma l inhahi
bnt Of l!Je infC':itillC'S Of lll:lD)' horses ancl or lhr hrrhiYOl'fl. rl'Jie di SC'tl~e has 
licrn pro<111crd hy i11ocu1nting :rnimnls with gnrdc1n earth. Li\'ing bncilli occur 
in the inlr1'1inrs of !j prr cent. of hrnllhy lll C' ll and "P lo ?O prr ccnl. or O!'l-tlers 
nrnl dairrrnrn. His n slrml rr motile bnrillus. one encl of which is ~wollpn and 
o<'eupircl\r a i::po rc. It is annerohic ancl growi::. at ordinary trmprrnlurr~ . 'l1he 
~pon•s :ll'C' !hr niost resiE=-tant kno\\'11 . l''rom two i::.tcel nih~ <lipp<'fl in a h•lfrnus 
rulture in ]8!)1 a growt h or \'irulcnt hflC'illi was ohlainf'cl from 011(' in 1902 
and from t.hc other in HIO!) (Rrmple) . The toxin is pNhaps Ilic mo:--t \'irnlent 
of known poi1'on~ . Whrrrns the fatal close of stryrhnin e for n. man wrighing-
70 kilos is from ;10 to 100 milligrammrs, that or lhc trt.mus toxin is rsti 
malrd at 0:?3 milligrnmme. E,·cry frature or the clisrasr can be proclurrd 
hy it rxperi 11wntnlly withouf the pre~rnre of lhe bnC'illi. The f.iy mplnrns do 
not ari~c immeclialcty, as in lhe ca:-::e of orclinary poison)I., hut slowly, and it 
l1nf.i hc•en founcl lo be absorbed by the end plntcs in the mm.:d<'f.i and lo 1><1 Rs up 
lhc motor nen·rs lo lhe spinal cord. \\'hat WC' sp<•ak of n~ l11e period of 
incubaliou is the lime required for the loxinf.i to lr1:wcl along tl1e nrnr~ 
to tlw crnlrr:.;. A hi gh degree of anliloxic jnmrnnily ran br confPrrC'd on 
animalf.i, which lhC'n yield n protcclh'c scrum. H if-i, howeYcr, difficult lo 
cu re :minrnls with this f.iernm on account of lhe combination of lhc toxin 
wit h nrn·e-cells by lhc time 8,Ymploms apprnr. 

Morbid Anatomy.-No cha ractcri!->lic lesions have bren fonnd in the cord 
or in the brain. Congestions occur in different pads, ancl pe rirn~cular e-..::n
clations nncl gra nular C'hangPs ln the nene-c-rlls haYe been found. 'J'he con
dition o[ the \\'Ound is rnriahlc. 'rile ncrHs ore oftrn found injurrcl, rrd
dcncd, and swollen. Tn tetanus neonatorum the umbilicus may he inflamc<l. 

Symptoms.-'l'hr incuhation prriocl is from one to twrnl_y clay:.:. Of 1.09·? 
C'flR('S anahzl·ll hy E. W. ] I ill, in 17.-19 per cent. it wns from one to fi re days 
arnl in .i.i.ll(i Jll'I' cent. from five to ten day$. Jn only 8 cibes wn::: the incu
bation as long as twenty clays. r('hc patil'llt COlllplnins at fir~t of p,Jj~ht stiff
fl('::;S in llH' nec·k, or a feeling of tighlnrss in the jaws, or clilliculty in mas
tication. 0C'C'asionally ehill,r _f<..rlings or aclirnl rigors may prrte1h' lhe;;o 
symptoms. C:rn<lunll,r a tonic i::pnsm of lhe muscle's or lhrse parts produces 
lhc condition of l ri1'11111s or lockjaw. rl'he eyrbrows may be rai1'ed ancl the 
anglrs of thr mouth drawn out, causing lhe so-called !'ardonic grin-risus 
sardunirus. ·111 C'liildrcn the spasm nrny be confined to these parts. Some
times fh(' nll11tk i~ :18Hoc·ialN1 with paralysis of lhe facia l musc· le:;; and cliifi
cully in R\rnl\owing-lhf' hr:icl-trtanu !' of Rose, wl1icl1 has most commonly 
follo11eu injuries in the neighborhood of the fifth nerve. Gradually the proc-
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ess extends ancl im·oh'es the muscles o! the body. Those o[ the back arc 
most affe<:tccl, so that during the spasm the unrorl~111alc \'ictim may• rest upon 
the hC'ad ancl hcrls-a position known as opislholonos. rrhe rctlu:-; abclorn
inis muscle has Uccn lorn across in the spasm. The entire trunk and Embs 
may be pcrfcdly rigid-orfholonos. }flexion lo one side is lc~s t·ommon
pleurollwlonos: while spasm of the muscles of the abdomen may cause the 
body to be bcut Iorwarcl-emproslhotonos. Ju Ycry violent aU.ncb the thorax 
is comprc~sed. the respirations are rapid, and spa!:=m of the glottis may occur, 
causing asphyxia. The paroxysms last for a variable period, but C\'en in the 
intervals the relaxation is not complete. The slightest irritation is surfic icnt 
to cause a spas m. ' l'he paroxysms are af.l.sociateU wilh agonizing pain, and 
th<' patient may be heltl as in a vise, unable lo uUcr a word. Usually hr is 
bathed in a profuse sweat. rrhe temperature nwy remain 110J'tllal thro11ghoul, 
or show only a. s lig'ht elevation toward the cloi:;e. In allier cns-cs the pyrexia is 
rnarkecl from the outset; the temperature reaches 103° or 106° F., and before 
death 109° or 110° L•,. In rare instances it may go still highrr. rrhe course 
is sometimes very rapid, with feyer and general spasms; d(•alh may L1ke place 
on the third clay. Drath either occurs during lhe paroxy::;m from hcarl
:Cailure or a~phyxia, or is due to exhaust ion. 

r1 1he C<'phalic tetanus (i(opflefanus or Hose) originalci::; ui::;na lly from a 
WOUnd Of the heLld, and ji:; characterized by Sliffne:o:S of lhe lllllSdeS of the 
jaw and paraly!'is of Un' fac·ial muscles on ihe $~1111 e xidC' n:; the wound, with 
dilliculty iu S\\;J\ lowi ng. There may be no other symptoms. ' l'hi s rorm has 
been callC'd hydrophobic of t.he spasm of the throat. ' l1hc prognosi~ 
is good in the ehronic cases; those in \\'illard's table only 8 o[ 32 died; but 
in the a('ule form, of -15 c:i~es, only 4 TCCOYercd. 

'Tetanus neonoforum.-'l'liis is a very common form, particularly fo hot 
climates ancl in di~lricls ,\lwre the lei:rnns bacillm; is ve ry prC'\'alent. as in 
the island of HI.. .l\ilda . rl'hc infection follows imprrfee:l trC'alnwnl of lhr 
rnl\'el. '/'lie sy mptom s may come on in a frw days or be clclayrcl for Leu 
days. 1rrismus and dillic·nlty in crying and laking food arc Uic earliest 
symptoms, followrcl in a few days by more general spusmK It is a very fatal 
form. A form known as i 1isceral tetanus is described hv the ]frcnch in 
which the disease originates in the intestines, :rncl the possih.ilily of this must 
be considcrccl, as thr spores haYe been found in human fa'CC'R. Posf-operalirc 
tetanus orcurs partic:ularly after peritoneal operations. Pater::;on collected 
150 cases in a large proportion or whiC'h catgut hall bC'C'u u~Nl. J t is a verr 
fatal forn1, with a sliort inC'ubatiou and rapid C'Ourse. · 

Diagnosis.-\\"(111-markecl cases following a trauma rould not he mi:.:taken 
for any other cli~easc. rl'he spasms are not unlike tho~e or slrychnin-poi~on
ing. and in the cclcbralcd Palmer mmder trial thi~ was the plea for tl\C' 
defence. rrhc jaw-musdC's, however, are nernr invohed early, if nt all, and 
between the. pa.rox.\:sms in strychnia-poisoning there is no rigidit.v. ]n 
let.any the d1slr1but1on of lhe spasm at the C'xtrC'mities, 1hc peculiar position, 
the grenlcr j1wol\'(.'ll1cnt of lhe hands, and the condition under which il 
occurs are sufficient to make the diagnosis clear. ] n do11blful cases cultures 
should be made from Ilic pus oi the wound. 

Escherich 1ias det-cribed in children a form of generalized tonic contrac
tlues of the nrnRclcs of lhc jaw, neck, bark, ancl limbs, usually a 8rquel or 
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some acute infodion, occasionally occurring as an independent malady. The 
conlradurcs may be either intermittent or pcrl"i~lcnt. 'l'hc condition may 
last from a week to a couple of months. The <.:ascs as a rule rcco,·cr. 

Prognosis.-Two of the JI ippocralic aphorisms express tersely the general 
prog-no~is c,·cn at the prc:o.rnl clay: "The spa!-lrn supcn('Jling on a wound is 
fatal," and ·'sueh pc1 rsons as are seized with tetanus die within four days, 
,,,. if they I""" tlH»c lhe.1· reco1er." Of l:!Gl ca>r> analyzrcl by B. \\'. llill 
on\;· J 1 l rrl'O\Wecl. ] f the cli<eace Jas[s lwyoncl the lcnlh clay the patient 
has an C'H'n ehanc·P. and from this l ime the prognosis i111prorc~ . 

The mortality is greatest in children. };~arnra\Jlc indications are: Jate 
onsd o[ the atiatk, localizalion of t he spasms to the muscles of lhe 11eck and 
jaw, nnd an :1\J~ente of fe\'er. 

Prophylaxi s .-Nu~piC" ious wounds should be freely opened, thoroughly dis
inft>rted by hydrogl'll peroxide and cauterized wilh pu1·c carbolic acicl. In 
Llistrids where the disease prCYai lS, 38 in the rr hamC'S rnl\cy, SJlCCia\ precau
tiOJlS should he takl'll wilh all inj u ric~, and a prophyladic do~c of anti 
lt'tanic !'('l'lllll (.)00 to J,000 unit:;) aclmini1-1trrecl. '!'he cxpcric11rc in the 
l·nitcd ~i:dl'H \\-ilh this treatment in the Fourth of .July al'tidrnts has 
bl'l'll n1<1Rl H ~houlcl be canied out promplly in all street and 
infl'dl'(l injuril'~ . the scrum is expcnsi,,e, Boards or Health should ar-
ran_gl'. i [ rn•c·c~~•lr.Y· to proYidc it. 

Treatment.-'l'he patient should be kept in a darkened room, absolutely 
quic•t. and :iltc•nclcrl hy only one person. .:.\ ll pos:-iblc sources of irritation 
should be arnidecl. Yetrrinarianl:'3 apprcc:iate lhc importance of this com
plete srclusion in treating horBrs. 

11·1ien lhe lockjaw is extreme the pal irnt ma\' nol he able to take food by 
the moulli, undcr wliic:h circumstances it is hest lo use rcdal injections, or 
to frcd liy a. cat.11cter pa~sed lhrough the no:-:c. 'rhc spasm should be con
trolled hy (·liloroform, whkh may be repeatedly cx!iihiled al intcrrnls. lt is 
more sHtisfaclor,r to keep the palicnl thoroughly unclcr the influence or mor
phia. gi\·l'll liypodennieally. Chloral hyc1ralc, chlordonc, bromide of polas
~iu111. ('alahnr bean. eurarc, ] nclian hemp, belladonna, and olher drugs ha\'C 
been rec:o1llt1H'ndvd, and reemcry occasionall.Y follows their u~e. J nlra~pinal 
injediou:-; of a ~olution of magnesium ~ulphatc (25 pcr cent.) h<ne been used 
pieltzer) ~ 1 r. c. is injected for c\·ery 25 pounds weight of the patient. Re
f'cdion or ti\(' Ill'!'\<' nnd amputation oi the limb ha\"C been advised. ~\lthough 
tetunus antitoxin of greal !:ilrcngth can be oblainccl, ils use in the treatment 
of human letanui-; n•ry often fail~ becaui-c jt is giH•n loo late. GiYen at once 
aud in :::ullitiC'nl dose:-:., il should prO\·e a specific. Large closes may be 
gin•n. ~s rnm·h as J,500 to ;).000 units CYery three or four hours. As many 
ns 11 ~.000 unit::; ha Ye hl'en giYcn in a ~ingle successful case. The best results 
arc ohtainecl in the rnhacutc cases, but here the prognosis is relati\'ely favor
able even wilh other methods of treatment. 
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XVI. GLANDERS 

(Farcy) 

Definition.-An fo(cciious disease of the horse ancl asF, caui:;Pd by Rat:illus 
malfci, cornmunicalcd occasio11ally to man. ln the horse il iR c!tarndrrized 
by the formation of nodules, chiefly in lhe nares (glnndcrs) and beneath lhe 
skin (farcy). 

Etiology.-The disease belongs lo lhc iofectiYc granulomala. The loral 
manifestations in lhc nostrils and the skin of lhc hor~c arc clue lo one a11Cl 
the sc1mc cause. The specific germ was discoYcrcd hy Lodller and Hd1ulz. 
H is a short, non-motile baci ll us, not unlike that oi tubercle, hut exliibils dif
ferent i:;taining reactions. H grows readily on lhc or<lin;ny culture media. 
For ll1e full recognition of glanders in man we arc indcblcd fo the labors of 
lfaycr, whose rnonogrnph remains one of Lhc best dcsl'riplions C\'CI' giren of 
the disease. 1\lan becomes infected by contact wilh dis(•:1scd animals, and 
usually hy inoculalion on nn abraded surface of the skin. 'J11ie contagion may 
also Uc re<:civcd on the muc:ous membrane. ln a :OJontreal c:.isc a gentleman 
was probably inl'cc:tcd by the material expelled from Lile noslril of his hor:-;t'. 
whitli was not suspcc:lcd of having lhe disease. 1t is a rnrc disease. Only l 
dealhs m.•re regi!.;tc1Td from this cause in :England and \\"ales in 1!109 ... \mong 
laboratory workers the Bacillus mallei has caused more deaths lhan any olher 
germ, and in working with it lhe greatest possible precautions should be 
taken. 

Morbid Anatomy.-As in the horse, the clisca~c may he localized in the 
nose (glanders) or beneath the skin (farcy). 'l'hc cs.cntial ksion is tho 
granulonrntous tumor, cliaraclerizccl by the presence of numerous lymphoid 
and cpilhelioid cells, among and in which arc seen the glanders ba<:illi. ' l'hesP 
nodular m:u;:::cs tend lo break down rapidly, and on the mucous membrane 
resull in ulc.:ers, while benc<dh tho skin they form abscc~scs. The glanders 
nodules rnay a lso occur in the internal organs. 

Symptoms.-~\n acute and a chronic form of glanders may be recognized 
in man, an<l an ac:utc ancl a chronic form of forcy . 

..._\.cL"T.E GL.\NDEH8.-Thc period of incubation is rarely more than three or 
four clays. There arc signs o[ general febrile di:.;turbance. ..\L the ::;ilC' of 
in[cdiou there arc swelling, redness, and 1ymphangifo:. \\"ilhin two or llm•(' 
days there is inrnlvemcnt of the mucous mernbranc of the no::;('. the noduh·s 
break down rnpiclly to ulcers, and there is a muco-purukut disc:hargc. .\n 
eruption o[ papulcs, wl1ith rapidly become pustule~, breaks out oYer the fal'C 

and about the joints. 1t has been mi~takcn for niriola. ln a :.rontrcal case 
this copious emption Jed the aUcnding physitian to suspect smallpox, and 
the patient was jsolaled. rrhere is a great swelling of the nose. rl'hc ulcer
at ion may go on lo necrosis, in which case the discharge is very offcnsiYe. 
rl'he lymph glaJHls of the neck are usually much enlarp;e11. Subaculc pneu
monia is VC'ry apt to occur . rrhjs.form runs its course in about eight or ten 
days, and is invariably fatal . Glanders pneumonia may appear after sub
cutaneous infection (one case from infection with a hypoderm ic syringe stuck 
into the thumb). Grossly the lung appeared like a easeous pneumonia. 
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CJiROXJ Glh\NDFRS is rare and difficult to diagnose, as it is usually mis
taken for a chronic cor}Za. There are ulcers in lhc nose, and often laryn
grnl Bymplom!->. H may last for montlrn. or C\TU long-t'r, and rcton' ry some
times take:; pluc:c. 'J1c<lc:::chi has described a case of chronic oslcomyelitis, due 
lo the Bacillus mollei, which was followed hy a fatal glandl'rs meningitis. 
The diagnosis may be cxtrcmcl_y dillic:ult. Jn suth t<1t-c:-; a :-:u~pcn~ion of the 
secretion. or o[ c:ultur<·s upon agar-agar made from the ~ccrclion, :::hould be 
injected into Urn peritoneal ca\ ily of a male guinea-pig. At the end of twn 
clay~, in positive cases, the testicles arc round to be swollen and the skin or 
the scrotum reddened. 'rhe test.ides continue lo in<.:rca8e in irncl finally 
suppurate. J )ca{h lakes place nflcr lhc lap>c o[ l11·0 or lhrec and gen-
cnllized glaudcrs nodu les arc found ju the vis<:cra. 'J'lic use of rnaltein for 
diagnostic 1rnrprn:ies is highly recommcmled. The pri n<:iples and llH.>thods or 
application arc lhc same as for tuberculin. l\kFad_rcan and olhcn; have 
sh0\\11 ihal, while the glanders bacilli arc agglulinal<.•d in a di lu lioll of 1 Lo 
200 by no rm al horse sernm, that of a glanders horse will agglutinate al 1 
to 1,000. 'l'he lest must Uc made before nrnllcin is giYen. 

ACUTE .l''.\HCY in man result:-; usually from the inoculation of the ' 'irtts 
into the sldn. 'l'hcrc is an inlcn~e loc:al readion with a plilcgmonou::; inflam
mation. The lymphatics arc early affected, and along their <.:ourse there are 
noduJar subc:utanl'ous enlargc111cnts, the !30-<:alkd farty bud~, which may 
rapidly go on lo suppuration. There are pains and swelling- in the joiuts, 
and absce~scs may form i11 the mu:-dcs. rrhe symptoms arc lho:-c or an ac:ule 
infection, almost like an acute septicremia. The nose is not jnrnh·c<l and 
lhc superficia l skjn c•ruplion is not common. ':l1he badlli lune been round in 
the urine in acute e;;1i.:.cs in man and animals. 

The disease is fatal ju a Jarge proportion of the cases, usua lly in from 
twelve to fifteen days. 

CrntON JC .r'A HCY is characterized by lhe presence of loealizc<l lumo rs which 
break down inlo and somclimcs form deep uken;, wilhoul much 
inflammatory rcadion without specia l imOIYe111e11t Of lhe Jylllp!Jalics. 
The disease may last for monlhs or e,·cn years. Denth may rc~ull from 
py:rmia, or occasionally acute glanders dc\'clops. '!'he celebrated li'rcnch 
rnlerinarian Bouley had H and reco,·ered. 

The clisc<1~c js transmissible al::;o from man lo man. Waslwrwomcn ha,·e 
b1.1cn infectc<l from the clothes of a patient. Jn the cliagnm•is of this a ff cc~ 
tion lhe occupation is rcry importanl. Xowaclay~. in cai;rs of doubt the 
jnoculation should he made in animah~, as in thiti wny the cli~<:asc can be 
reaclih' determined. ~ l allcin. a prn<lucl of the growth of the lmc:illi, is now 
u~rd for the purpose of diagnosing glanders in animals. Sc\·cral in:-tan<:<.'S 
of cured glanders Im. Ye been reported ju animals treated with small aa<l 
repeated closes of mallcin (Pilarios, Babes). 

Treatment.- 1 f scrn carlv, lhc wound should he either rut out or thor
oughly dcstroyccl b_v causiirs. and an nnti:-:"cptic dressin.g appli~1l rrhc farcy 
buds should be early opened. Jn !he acute cases !here is rery litllc hope. In 
lhe chronic eases recovery is possible, though oflcn tedious. 
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XVII. ANTHRAX 

(Splenic l"ei'CI'; Charbon; ll"ool-sorlrr's J!isease} 

Definition.-An acute infcdious disease caused by Bacillus anlhracis, 
occurl'ing in lhret' fonns, cutaneous (rnalignanl pusl;tlc). pulmonary, and 
intestinal. In animals, particularly in shcl'p and catllc. llic cli~casc has lhc 
cliaradcr of an atulc St'plic::rmia with en largement o[ the spleen-hence 
tile name spleuic feyer. Jn mun it occurs !'poradically or a::; a result of acci-
dental h10culalions with the \'irus. · 

Etiology.-'l'hc infectious agent is a non-motile, rod-slrnpcd organism, Ba
anlltracis, w!ii('h lwi:;, by the researches o[ PollC'nclcr1 Dan1inc, Koch, 

Pasteur, \)(lcomc the best known perhaps of all pathogenic microbes. The 
bacillus has a length of from 2 to ;?5 µ.;the rods arc often united. The bacjlli 
themselves arc readily destroyed, but lhc spores arc Ycry resistant, and sur
viYc a!tcr prolonged imm(·r~ion in n ,j-per-ccnL i-:olution of ca rboli c acid. or 
withstancl f'or some minutes a lcmpcralurc of 21 ~o 11'. rrhcy arc c:ap.1ble 
also of resisting gnstric digestion. Outside the body the spores arc in all 
probability ,·cry durable. 

l x .\Nl.i\ULS.-Geographically and zoOlogically the disease is the most 
widespread of all infections. lt is much more prernlcnl in l ~urope and in 
Asia than in America. lts ravages among the hrrds of cnlUc in Hussia an<l 
Siberia, and among sheep in certain parts of Europl'. arc nol cqualkd by any 
other animal plague. Jn lhe United Slates anthrax is not very widespread. 
Jn France from G lo 10 per cenl. of the sheep and about 5 per cent. of the cat
tle former ly died of it. 

The disease is con\cyrd :::omelimcs by direct inoculation, as by the biles 
and stings of insec:ls, by feeding on of aninials which have died of 
lhe disease, but more commonly by in pasturrs conlaminatecl by the 
germs. Pasteur thought Uial the ea rthworm pb1yed an important part in 
bringing to the surfocc and dislribnling the bacilli whith hail been propa
gated in the buried carcass of au inrccted animal. Certain fields, or c\'en 
farms. may thus be infected for an indefinite period of time. Jt seems prob
able, however, that, i[ the carcas:-; i8 not 1..lpC'ncd or ll\(' blood i-:pilt, spores 
arc not formed in the buried animal and the bacilli quickly die. 

IN :MAN the disease docs not occur :;;pontaneou~ly . J t Te:.;ults always 
from infection, either through the skin or inlc:">tinc:-;, or in rare instances 
through the lungs. \\'orkers in wool and hair, and persons whose occupa
tions bring thrm inlo contact wilh animals or anima l products, as stable
men, shephrrds, tanners, ancl butchers, are spcc:ially liable to the clisease. In 
the ttnitcd ~latcs the disease is usually found in the workers in hides, in 
butchers, ;rn<l in Yrtcrinarians. lt is rare in gcnrral hospital work. There 
was only one case in sixteen :years at the J-olms Il opkins Hospital. In Eng
land and Wales in 1909 there were 15 deaths from this cause in man. 
Ponder slates that 40 per cent. o[ all the cases of anthrax in l3ritish leather 
workers arc clue to handling Chinese or East Indian goods: 80 pe r cent. of 
the cases arc malignant pustule from skin inieclion while handling hides at 
the docks or in the tanneries. 
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Various Corms of the di~N1sc lrnYe hC'cn dC'scribrd, nnrl two chief groups 
may be rrcognizccl: the rxternal aulhrnx and lhc internal nnlhrax, of which 
there are pulmonary and intestinal forms. 

Symptoms.-( a) EXTEHX.1L .\xTn1ux.-(l) .l/nlig111111/ /'11s/11/r.-.\t the 
:-:itc of inoculation, us:;ually on an exposed surfocC'---th(' lwncls. arm$. or faee
there arc, within a few hours, itching and uneasiness, and the grnclual forma 
tion of a smal l pa pule, which soon becomes q:•:.:i1.:11l:tr. I nflarnmalory indura
tion e.xtencl1' around this, ancl within lhi1{y-Rix hours at thr :-:.ite of inoc·ula
tion there is a dark brownish eschar, at ~ litllc distance from which thPrc 
mny be a series or small res icles. rrhe brawny in<lu ration may be extreme. 
The ce<lcma prod uces very great swelling of the parts. 'J1hc inflammation 
C':\trncls nlong the lyrnphaticf;, :md the nC'ighhoring lympli-gl<rn11s arr S\rol\C'n 
and sore. rrlw fe\'er ai first ri ses rapidly. and the concomitant phenomena 
are marked. Subf:cquenUy the tempernture fal li;. and in many cases becomes 
subnormal. Death may take place in from three to five days. In cases which 
reco,·c r the co nsti lulionHl symptoms arc slightN. the rsdiar gradua lly sloughs 
out, and the wound l1e<1ls. The cases nny much in sen·rity. Tn tile mildest 
form t here may be only slight swelling. At the site of inoculation a papule 
is formed, which rapidly b('('Omcs wsicu lar ancl dries into a scab, wh ich 
separates in thr course of a few clays. 

(2) Jllaligmwl . l nlhra.r O?de111a.-This form occurs in the eyelid, and 
also in the head. Jrnncl, and ;um, and is eharaetrrizrd by thC' ab~enC"C' of the 
papulc and \'CSicle forms, and by the mo~t extrnsiYC' n•1kn;n. wliid1 nrny follow 
rather than p recede the con!-;tit11tional symptoms. T hr Cl'd('ma reaches such a 
grade of intensity that gangrene results. and nrny invoh'r n c·onsicl('rnble snr
fa ('e. The constitutionnl symptoms then become extrc.•nwly gra,·e. and lhc 
cases invariably prove fatal. 

The greatest fatality is seen in cases of inoculation abont the head and 
faee, where the mortalit y. according to Nasn row, is 2G per cent.; the least in 
infection of Uw lower cxtrC'm ities, whcrC' it is;; pC'I' cent. 

Jn a case ai lhc .Jolrnl' ]l opki ns ] lo:-:.pitnl in 18!l5, in a hair-pirkcr, thrre 
were mo~t ext.en1'i\'l' enteritis, pc ri toniti~, arnl l'nclocarcl itis, which Ja:st lesion 
has been describC'cl hy J~pp ingrr . 

A feature in both the~r rorms o[ malignant pustule, to whic11 many writers 
refer. is the abr::cnc·c of feeling of clistrc~~ or :rnxiety on the part of the pa· 
tient. whose mental condition may be 1wrfedly clrnr. Ti c may be without 
:rnr apprehension. e,·en though the conclition he most crit.iral. 

. The diagnosis in most instancrs is n•aclily made from tllC' ehnrader or tlw 
J c~ion an<l the occupation of fhc patient. \\"lwn in clouht. the ex11mination 
of the flui d from the pu~tu l e may show the presence of the anthrax baC"illi. 
Cultures !-;liou lcl he nrndr, or a mouf:.e or gui1wa-pig inoc·ulnfC'cl from the local 
lesion. It is to be r<·rnrmbrrrcl that the blood may not show the bacilli in 
numbers until ~hort.lr h<.>forc death. 

(b) [KTEHK.1 1, .iN1' 111l .IX. 

(1) f ntrslinal Porm. Jlfyrosis ln~t'slin~dis.-Tn tl1 e~r cnsrs the i~fection 
usunllv j5 through the stomnth :ilHI rnte:-:t1nrs. nncl rrsnll~ rrom cat mg the 
flesh ~r drinking the mi]k of d is~·a~ecl :111i rlli1lS; it lllil,Y, hoWC'\'C'l'. follow 3 ll 

externnl inrc•dion if thr grrrnR nrp r·arri111l tn thr month. 'I'll<.• symptoms 
are those or in lPllSI' poisoning. Thr- 1li~1·:t:->P 111:1\" jo:pj in with :1 thill, fol lowed 
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by rnmiting-, diarrhn•n. modC"ratc fcrer, an<l pnins in the leg~ and back. In 
acute ca:::C's t IH'rr inc dyspnCC'il, cyanosis, grral anxidy and rri-;Ucs:-ness, and 
towanl the end connil~inirn or i-pasms of the mu~dc>s. Ha~morrhage may 
occur from the mutmH~ membranes. Occnsionally t.hC're arc on the skin small 
phlC'gmonou:-1 Hr!'a:-; 01· pelcc.:hia:o. The spleen is enlarged. The blood is dark 
an<l n•mnins fluid for a long time after death. Lale in the disease the bacilli 
may he found in the blood. 

"rhis is one of thr forms of acute poi~oning whkh rna_y affect many indi
virlunls togc•lhrr. Thus, Ruller and Karl Huber describe an epidemic in 
which Lwenly-fi,·c persons were attacked after eat ing the flesh of an animal 
which had had anlhrax. Six died iu from forty-eight hours to seven 
dnJS. 

p) ll'ool-sorlrr's I''lllmonary Anlhracamiia.-This im-
porlnnL form o<'r11rs in tlte e~lablishmrnls which wool or hair is 
sorted and clrnn~ccl. rl'lic hair and wool imported into Europe from Russia 
and Houth Anierica nppcar lo ha\"c incluced the largest numbe r of cases. 
~fany of th<'S<' show no external lesion. The infcclhc material has been swal
lo\H~l or inhah•d with the dust. '11hcrc arc rarely premonitory symptoms. 
Tht: p<1lient i:.; seized with a chill, becomes faint and prostrated, has paim 
in Ow lJnck nnd lc·g-~, and the temperature rises to 102 or 103°. The breath ... 
ing i.:; rnpid. :rntl he compl;1ins of much pain in the chr~I. There may be a 
cough :11Hl sig-ns of hrond1itis. So prominent in some instances are these 
hrnnl'hinl symptom:-; tlrnl a pulmonary form of the cli:..ca~c has been described. 
TliP puli'c is ft·C'hlr and Yery rapid. 'l1herc may be \'Omiting, and death may 
oe<·nr within hn.'nty-four hours with symptoms of profound collapse and 
pro:::.lrntion. Olhrr ca~cs arc more protracted, and there may be diarrhct'a, 
dl'li1·ium, ancl unf'onsciousncss. The ccrebrnl symptoms mny be most intcm:r; 
in nl lrnsl four rascs the brain seems to 11avc been chiefly affected, and its 
capillaries stuffed wilh bacilli (Merkel) . 'l'hc recognition of wool-so rter's 
disease ns n form of anthrax is due to J. H. Bell, of Bradford. 

In certain in!'l:rnccs these profoun<l constitutiona l symptoms of internc1l 
anthrnx arr a~sorialed with the external lesions of malignant pustu le. 

The rny-11id·r r's dis1•a.sc lrn.s hecn rnndc llw subject of an cxhamd i\'e study 
b_v Eppingt•r (Die ]lach•l'nkrankheit, .Jena, JS~)l), who has shown that it is 
a lornl nnthnu of the lungs and pleura. with general infection. 

Prophylaxis.-This is important, and !'hould he canied out by a most rigid 
<liRinfl'rl ion of the hiclcs, lrnir, and rags before they are placed in the hands 
of llH• workmen. lt i~ !'uggrstrd to soak the hi<1<'1' for 2-1 hours in a solution 
of J prr rt>nt. formic nri<l ancl 0.0-2 per crnt. of ml'rrurie pcrehloridc. Animal,.:, 
may he irnmunizr£1 agriin~t the disease and Pastcur·s mrlhod of vaccination 
has lwrn extrn~irC'l_y rmploycd in FranC'r with good rc~rnlls. The immunity 
iR lo!'i within n ypnr in nearly 50 per cent. of the animals. · 

Treatment.-Tn malignant prn:0tulc the ~itc or inocu lation should br 
r\riRNl nnd, nflrr the rautery or pure carbolic acid is applied. powdered 
hi<"hloriclr of rncrrury sprinkled O\'Cr the cxpm~cd surface. Tile local clcYclop-
11wnt or the bacilli about lhr silc or inoculation may be p revcnlrcl lw the 
~ulicutam'ouR inj(1l'fiom; of solnlionR of crirholic arid (3 per cent.) or bichloride 
of mercury (1 io 1,000). 1'hc injectio1rn "hou lcl be made nt 'arious points 
around the puslule, and may lie rrpralecl two or three limes a day. The 



LEPHOSY 151 

lnil'rnal trralmC'Tit slioul<l be confined to lhe administration or stimulants and 
pl1111ty of nutritious food. 

In malignant forms, pariicularly the intestinal case!', little can be done. 
,\diH• purgnlircg may be gh·en nt the outset, so as lo remove the infecting 
mall·rial. Quinine in 1nrgc <loses hns been recommended . 

. In anti-anthrax serum has been prepared by Sclavo, for which good 
n•sulls arc claimeU. 

XVIII. LEPROSY 

De:finition.-A chronic in[eciious di~casc cani:i.ed by Bacillus leprw, charac
terized by the presence of tubercular nodules in the ski n and mucous mcrn
branC'l'l (luhrrcnlar lrpro:-:y) or by changes in the nerves (amesfhclic leprosy). 
Al r1rRl these forms 111ny be sepnrnlc, but nll inmtely both nrc combined, ami 
in tl1c drnractcl'istic tubercular form there arc disturbances or sensation. 

Histol'y. -'l'lie disease appears to ha\'e prevailed in Egypt C\'Cn so far 
hae:k as U1rcr or four lhousantl yea rs before Christ. ' l1hr 1 IC'brcw wrilcrs nwke 
many r(' r('renrcs lo it, but, as is evident from lhe de!-lcriplion in LeYilicus, 
nrnny difl'errnt forms or ~kin disease were embraced under the term leprosy. 
Both in India and in China the affection was also known many centuries 
hpforr the ('hri~lian era. 'rhe old Greek and Roman ph,pieians were pt•r
fl'dl:· familiar with its manifestations. EYiclence of a prc-f'olumbian cxist
l'llC't' of lepro:;,r in America has been sought in the old pieces of Perll\•ian 
pOU('I')' rejlrl'RC'llting deformities suggesti\'C of this clif:.C':lSe, but r\ sh mca<l 
clenie:; their significance. Throughout the middle ages leprnsy prernilc<l 
(•xlensin•ly in Europe, and the number of leper asylums hns bet.'11 estimated 
as at least 20.000. l)ul'ing the sixteenth century it gradually 1kcli1wd. 

Geographical Distribution.- Tn Europe lep rosy prevai ls in Tceland, Nor
and Sw(•<l<'n, parts oi Hussia, particularly about Dorpat, Higa . an<l lhc 

and in certain pro\inces of Spain and Portugal. Jn Great B1·ila in 
the ca:·ws are now nil imported. 

In lhe United Slates there were 139 cases in 1909, or which 50 \\'ere in 
Louisiana, 20 in Florida, lG in 1\[ inncsotn, nnd 12 in Texas. Jn lhe Do
minion of Canada there nrc foci of leprosy in lwo or three counties of Xew 
Brun~wick, sdilccl by French Canadians, and in Cape Breton, Nova Scotia. 
'l'hC' di~easc appears lo haYc bcm imported from Normandy about lhe end 
of the 18lh century. The number has grndually Jc:.;:.;cncd, and now only 
a frw rar-:.C'f:i remain in the lazarctlo at 'l1racaclie. 

L<'prosy is endemic in the West India l slancls. Ti also occurs in "Mexico 
and throughout the ~oulhcrn States. Jn lhe Snnclwich hlands it ~preacl 
mpidly nftcr JSGO, and strenuous attempts haYe bern made to stamp it out 
by segregating all k•pers on lhc if:.lancl of 1\[olokai . Jn lhc> Philippine I slands, 
in a. populalion or O\'Cl' :.;ix million~, there arC' 2,:3:10 leperi'. 

Tn British lnclia, according to the Leprosy Commi!'sion, there are 100,000 
kpers. 'This is probably a low estimate. rn China l epro~y prernil.s exten
fli\·el\'. Tn South Africa it !ms increa~ecl rapidly. In Auslralia, New 
Zf'al;ncl, and the Am:.trnlnsinn isl:rncls it also prendl :.;, ('hicfly among lhe Chi
nrse. ' r'he esF:ays of Ashburlon rrhompson and .Tames Cantlie deal f'ully with 
Jeprnsy in Chinn, /\ustralia, and the Pacific islands. ln Egypt the census 
of 1907 ga re G,000 lepers. 
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Etiology.-Bacillus lrpnr. cfo:.cmwetl hy lrans(_•Jl, of Tirrgrn, in l:-571. i~ 

uniH'rsally recognized a~ the eau:-:c of tl!C' cli~l'a~l'. It has many points or 
resemblance to the tubcr('le bnc:illus, but can be remlily clilte1·(·ntic.1led. lt has 
been cullirnted, but wilh difliculty, and is slnlcd Lo lHlYC a pleon10rpliism ol' 
which the bacillus· as seen in LlJC tissues j1:5 only one phase. 

ilfooES OF JNJ.'ECTJON.-(a) Inoculation.-\\'liile it is !1iglily probabl1 
tlrnt leprosy may be contracted by acci<lcntal inoculation, the cxp('rin11.1 nt:1l 
cvidenC'c is as yet incorn_·lusi\·e. \Yith one po~siblc exception, m•g:iliY(' n·sulls 
han~ followefl ihc attempts to reproduce the clisca~r in man. '!'ht' 1 lnwaiian 
ronrid, under sentence or death. who was inol'ulatcd on St>ptcmln'r 30, 1884. 
by .\ming, four weeks lnkr had rheumaloicl pnins :rncl gradual painful swell
ing of the ulnar and median nenes. The nelll'iti:-; gracltrnlly subsidrd, Lrnl 
there derelop0d a small l('pra. tubercle at the site or the inoculation. In 1887' 
the disease was quite nrnnife:;t, and the man died of it six years after inocula
tion. ' l'he case is not 1·egardcd as conclusive, as he had leprous relati\'eS and 
lived i[I a leprous country. 

(b) Jleredil!J.-For years it was thought that the disease was trnu~mittrd 
from parent to child, but the general opinion, as exprcssC'd in the l'l'('rnt 
Leprosy Congress in Berlin, was decidedly against this view. Of (·our . ..:c, till' 
posHibi lity of its transmis:-;ion cannot be denied, and in this n';.;pct'l leprosy 
and tube rculosis oc.:cupy much the same position, though mrn wi!ll YCr) 

wide experience hare nC'rC'I' a new-born leper. The youngest casl's ar( 
rarely under three or fo11r yC'urs of age. 

(c) By Co11lagio11.-The bacilli arc gi1·en off from the open sores; !hey 
arc fou11ll in the ~aliva and expectoration of the ca5es with leprous lc~iom: 

in the mouth and throat, and oc·cur in very large numbers in the 1rn:-:al secre
tion. Stil:ker found in 103 lepers, subjC'C'ls of both forms of the (fo;ea:;;e, 
bacilli in the nasnl SC'c·rl'tion in 128. and herein, he thinks, lir1'i the chi<'f 
source of Schaffer was able to eolll'c:t J('pra bacilli on clean slides 
plaC'c<l on and floors near to lepers whon1 he had caused 10 n•nd nlourl. 
The bal'illi ha\'c also bN'n i!l.olated from the urinr nnd the milk of pntienls. 
It seems probable lhnl they may enter the body in many wa.Ys through the 
mucous membranes and thrnugh the skin. Sticker bclieYes that lhe initial 
lesion is in an ulcer abo\r the cartilaginous part of the na:'al ~wplum. One 
of the most striking cxnmplcs of the contagiousness of lepros,Y is the follow
ing: "In 1860, a girl who hnd hitherlo liYcd at ITolstrershof, where no 
lcpl'osy existed, married nrn.l went to lh·e at '1\lnrnst with her mollll'r-in-lnw, 
who was a leper. She remained healthy, but her three children (l, 2, 3) 
became leprous, as a l ~o her younger sisler (4), who came on a visit to Tar
wast and slept with lhe children. The younger sister deYcloped kprosy after 
returning to Ilolstfcrshof. Ai !he latter place a man (5), fi[ty-lwo years old, 
who married one of the 'younger sister's' chilclrrn, acquired !C'prosv: also a 
relative (f.), thirty-six years old, a tailor by occupation, who frequented the 
housr. nncl his wife (7), who came from a plare where no leprosy ('xisted. 
The two n.1cn lasl mrntioned are at present (1897) inmates of the leper 
asyln111 at Dorpat." '11hel'C is certain evidrnce to show that the disease may 

be sprrad through infectC'cl clothing, antl lhe high percenlage or W~lShC'l'WOlllell 
among lrpers is also suggC'stive. 

CONDIT IONS INFLUENCING lNF1'C'f!ON.-1'he disea" attacks persons of all 



LEPROSY 153 

ages. \Ve do not yet uuder<tand all the conditions necessary. Evidently 
the closc!:'.>t and most intimate contact is essential. The doctors, nmses, and 
Sisters of Charity who care for the patients are rnry rarely attacked. Jn the 
lazaretto at TraC"adie no( one of the Sisters who for more than fifty years 
ha'e so faithfully nursed the lepers has contracted the disea<e. Father 
Damian, in the Sandwich I slands, and Father Boblioli, in New Orleans, 
both fell victims in the discharge of their priestly duties. There has long 
been an idea that possibly the disease may be aesociated with some special 
kind of food, and Jonathan Ilutchinson believes that a fish diet is the tertiwn 
quid, which either renders the patient susceptible or with which the poison 
may be taken. 

·Morbid Anatorny .-The leprosy tubercles consist of granulomatous tissue 
maclc up of cells of va rious sizes in a connective-tissue matrix. rrhe bacilli 
in extraordinary numbers l ie pai·tly between and partly in the cells. The 
proC'ef:s gradually involves the skin, giving rise to tuberous outgrowths with 
intervening areas of ukcration or cicatri zation, which i11 the face may grad
ually produce the so-ca lled /acies leontina. rrhe mucous membranes, pmtic
ularly the conjuncliYa, the cornea, and the larynx, may gradually be involn~d. 
Jn many casC's deep ulcers form whicl1 result in extensive loss of subsL1nce 
or lo::-s of fingers or toes, the so-callecl lepra m.utilans. Tn anre::.thetic leprosy 
tlwre is a pC'ripheral neuritis due to the deYelopment o[ the bacilli in the nervc
fihm~. Jn dee<l. this imol\'ement of the nerres plays a primary part in the 
etiology of many or the important features, particularlj' the trophic changes 
in the skin and the disturbances of sensation. 

Clinical Forms.-(a) 'l'unERCU LAR liEPHOSY.-Prior to the appearance of 
llH' nodules thcrr are areas o[ cutaneous erythenrn which llHlj' be sha rply 
defined and often h.ypera'~tlietic. This is someUmes known as macular leprosy. 
Tl1e aft\'clcd spots in time become pigmented . l n some irn.;tanceH lhiH su per
firial change cont int1 C"S without the derelopmeot o{ noclu\e1', the :Hf'tlS become 
an::r::.thetic, the pigment gradual ly d isappea rs, and the skin gets perfectly 
\\ hite-the lepra alba. Among the patients at Tracaclie it was particu larly 
interesting to see three or four in this early stage pre:'cnting on the face and 
forearms a patchy erytlwrna with slight swelling of the ~kin. 'rhe diagnosis 
or the condition is perfectly clear, though it may be a long t ime before any 
other than ~l'nsory C'hanges derelop. The ey lashes and ryebrows and the hairs 
on the face fall out. The mucous membranes finally become in,·olvecl, partic
ularly o{ the mouth, throat, and larynx; the voice becomes har:-;h and finally 
aphonic. l)ea!h re:mlts not infrequentl_r from the laryngeal ('Omplirntions 
and a!';piration pnc:>timonia. The conjunctine are frequently attacked, and the 
sight i ~ l o~t by a leprous keratitis. . . . . 

(U) . \ N.EST ll ETIC LEl'ROSY.-Th1s remarkahle form has, 111 character1sbc 
case~. no external re::iemblancc whatever to the other rnriety. It usually 
begins with pain::i in the limbs and areas of hypera~~thesia or of numbness. 
\"e r~' ea rly there may be trophic changes, seen in the f~r~nation of small bu.llre 
(Hillis) . Maruhr appear upon the_ trunk and extrem1t1e•, and after persist
ing for a variah1r time gradually cl~ sappear. leav111g areas o[ anresthcHia, but 
the lo::.::i or !:lCD~ation may come on mdependently of the outbreak or maculm. 
TIH' nerve-trunks, where superficial. may be felt to be large and nodular. The 
trophic dioturbances are usually marked . Pemphigus-like bulla> develop in 

12 
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ihe affected areas, which break and le3\·e ulcers which may be vrry destructive. 
The fingers and toes arc liable to contractures and to nC'crot-<i~. so lhat in 
chronic cases the phalanges are lo::;t. The cour~e or anfr'sthetic leprosy is 
extraordinarily chronic and may persist for years without leading to much 
deformity, l knew a prominent clergyman who hail amesthctic leprosy for 
more than thirty :years, wliich did not seriously interfere with his usefulness, 
and not in the slightest with his career. 

Diagnosis.-Ew'n in lhc early stage the dusky erythemalous maculre with 
hyper:rsthcsia or areas of an::c:;thesia arc very characteristic. Jn an a<lvanced 
grade neither the tubercular nor anreslhetie forms could possibly be mistaken 
for any other afl'cclion. In a doubtful case the microscopic examination oi an 
exci:.:.Pd nodule is decisive. 

Treatment.-\'nccincs haYe been prepared and good results are c1aimcd 
by various obi::.erYers. 'l'hc _Finsen light, X-rays, and radium do good to the 
local lesions. Nastin, a fatly principle extracted from cultures of a lepra
strcptothrix combined with bcnzoyl chloride, has come into vogue and the 
Calcutta report is favorable. The gurjun and chauJmoogra oils have been rec
ommended, the former in dose~ of from 5 Lo lb minims, the latter in 2-ilrachm 
doRcs, but their use must be continued !or at lcm~t two years. C..:11 l111cltc's anti
\'Cnene, 20 lo 30 c. c., subcutaneously, has been followed by remarkable results 
in a few cases. Segregation should be compulsor.)' in all cm;es except where 
the friends can show that they have ample provision in their own home for 
the complete isolation and proper care of the patient. 

XIX. TUBERCULOSIS 

I. GENERAL ETIOLOGY AND MORBID ANATOMY 

Definition.-An infection cansed by Racillus l11berculoRis. the le!':ions of 
which arc charaderizcJ h~, nodular bodies, tubercles. and diffuse infiltraliom, 
which rithcr undergo casention, necrosis, and ulceration, or licnl with srlerosi:: 
and calcification. 

~rhe very rariccl clinical features depend upon the organ involved. the 
intem:.ily of the infection, ancl the degree of rcsi~tance offered by the body. 

History.-rrhc Greek physicians made many ob~ervati01rn upon the clinicnl 
features of pulmonary tuberculosis, and our dc~criplion of the symptoms 
nml or the COn'iUJTipti\'C• "l,rpc"' elates from flippocrates. (falt. 11 retognizefl 
its contag'ious nature. In the 17th century F. Syldus indicated the connec
tion hclwcen lllC' tuberculous nodule ancl phthh:is. and Rirhard ~forton, a 
friernl anrl contemporary of Sydenham, wrote (JG89) the first moclcra treafoe 
on the irnhjcct. in which the clinical side of the cliscnf::.c was well com:idercd . 
TTr rrg-anle<l it fl!' eontag-ious. Pierre De~ault. William ~lark. and )lnlthew 
BailliP laid thC' roumfotion of OUT knmdcrlge of thr ('Ofll'f.::e c·harnrtrrs of 
tuhrrele flR the analomica1 hm:.is of consumption. Our rral knowkrlac of the 
disertfl.C is a Hlth century eontrihution, beginning with the work or nRa \'le on 
th<' strurlnre or llw tt1herclr and on it!' iflPnlit,v in Iii<' wi<ll'l\' dis.tr.ilrnlN1 
lesions. With the 'l'raitc d'Auscullation ~fcrlinle (1819) Lae~nec Jaiil the 
foundation not only of our modern knowledge of tuhcrculosiP, but of modern 
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clinical medicine. This work (<•as ily to be had also in an English translation) 
shoultl be rc:all from CO\'l'r to co,·cr by e\"cry young doctor, and. when possible, 
by every !'cnior :;tu<lcut. 'l'he unity 0£ the forms of lhe tubercle-the miliarv 
granuk', the infiltration, an<l the caseous mass-was recognized, and for tl;c 
first time phyi:;ical signs and anatomical features were correlated, and the 
c·om»e of the di>Ca>c carefully studied. Virebow led a battle againot the 
unity of tuhC'rculou::; lcsionB, and held that lhe products of any ~implc inHam
mation might bP«cimc c·ni:;eous, and that the ordi nary so-calll'd catarrhal pncu
rnonia might tc•rn1i11ate in phlhi~is. 

The c·ontagfoui:;111 •:=:s or the di~C'a:'C, a b('lief in whirh had all along bern 
lwld hy i1H.livid11al:-, ancl was wi(kiy spreaU in certai n countries-as in ltaly
was (•mpha:-:ized and confirmed by the brilliant. work or Villcmin, who first 
placed Uw inf't•clive 1rnlurc of the disease on a solid rxpcrimcntal basis. 'rhere 
is nothing more nrn :-:tl•rly in the literature of experimental rncclicinc than his 
work. 'l'hl•n cnrn<' the demonstration by HolJert Koch (in 1882) of the Bacil· 
lus foberrnlo .<; is. 'l'hc preliminary arlicle in the llcrlincr klin. Wochcnsch rift 
{"188·!) and tlw more complete work (Mittei\ungen a. cl . k. Ucsunclhcib.1mtP, 
Bd. 2) shou ld he studied by all wl10 wish lo appreciate the \'3lne of scicntir.c 
nwthod~. 'l'h<• lhoroudrnr:-:~ of }\:odi"s work is manirc::;tcd Uy lhc foct thal. in 
lhe year~ that h:ne <·iap!-<cd. the innumerable workers ha,·c ·amplified and ex· 
ll'n1kd. hut in no way ('<.(<.:l'ntia lly modified his or iginal po~ition. 

During the pa~t thirir .wars w<• ham hcen _gradually getting accommodated 
to the tl{.'W ,·icw::;, the mo~L important single cff<'ct o[ which has been a world
wide c·rus:ade againl"t tulwrculo:;is as a prerentablc disease. 

Distribution.-'l'hc clisea~c is widely spread zoologically. 
(a) JN ANnr 11.s.-Of aninrnls the cold-blooded arc rarely affected. In 

birch: lhl' dis{':H;P is not urn·ommon, particularly in fowls, but there ar<' minor 
difl'l'rrnc·rs hdwl'l'll the a\·ian and mammalian forms . In the domestic ani
rnnl s tuhC'rc·ulosi~ is a common disease, p::irticularl.v in cattle. I n sheep, goats, 
and horsc.'s il is rnre. ]n it is not uncommon in cNtain parts o[ Europe. 
{'ats and dogs ar(• nol prone the disea~e . ·1 n monkey~ in confinement it is 

common. Tlw mo~t important single [act in the distriliution o[ the 
in nninrnls is its widr~prcacl prC\'alcnce in bo,·incs, from which nea rly 

all the milk ancl a lnrg(' proportion or our m<'at nrc dC'ri\"ed. 
(b) -IN 1L\N.-Tuhrrculosis is his most uni\·rrs:al s:rourgc, wl'll desenring 

the epitlH't hesfowC'd upon it by Eunyan of the "C'aptain of the Meno[ Death." 
It is t'!'tinrnte<l that. at lea~t one-s:crenth of all dcnths arc due to it. Tn Eng
larnl aml \\'nil·~ tlwrP Wl're 5-1.1~5 deaths from tuberculo~is in 1909. ln the 
l"nitc<l Stat<'S it is C'slimatrcl that it is responsible for about one-ninth o[ the 
1h·:dhs nnnuallr. ' l'h C' rC' ha~ been a remarkable redm·tion in Englnnd in the 
1h·nth-rntl' witl;in tlw pa~t forty years. as $hown hy the fo llowing figures: 

JR71-18RO rnte per 100,000 of population, ~ 19 
JRRJ-JRnO " " " " " 178 
1Rn 1-rnoo " " 139 
!D01-lH10 " " 117 

H has droppPd lwarl _r fiO per r<•nt. in -10 years. 
]n London tlH' th·ath-rate from consumption has clciclined 33 per cent. be~ 

tween 1001 nn<l 1910, and other forms of tuberculosis show a similar fall. 
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Jn 1909, 5 l{l:l;i deaths from tuberculosis occurred, 38,699 or which wer£' 
from pulmonary ronl:'umption. H ad the Ueath-rate bren as high in 1909 as 
<luring a n .nm o[ the 1871 -1 880 period the number of death s from 
phlhi~i:; \nHil11 ))('en 78,:308, i nstead o[ 38.G39 (Newsholmc). The mor-
talitv \w::. lwC'n. <'Ht in lrnlf ! 'l'o a 1 e~s striki ng degree, bui practically CYery
w!H.'t:e in the cirifo:<.•d world, there has been a reduction in the dcaih-ratc
lh<.• lllO~t ('ll('Olll':lging feature of modern i;:anilation . rro what is this to be 
attrihut<.•d? Vind. 'l'o the improved socia l condition of the people, helter 
hom;ing, hcilrr footl, better habits. The falling death-rate began before the 
prl'~<.·nt. c-a111paign r.gninst thr di);casc. Secondly . The education of the people, 
whiC'h has nrnrl c s trides, ancl a larger proportion are striving to lead 
li y~i( ni(• lire·:-\. nre I r~~ clnmkenne~:; . le::s ovc•rrrowding, bette r air, aml 
bci tl'r fo()(l . Tlw hnbit of spilling in p11blic has been checked, and we may 
'".Y eonficlcnlly ll10t lhe seeds of the dieease are not spread so broadcast. 
Thirdly. /\8 Nl1wshol mc points out, scg 1·rga tion has done 111uC'h to protect the 
hcalihy fro111 lhc Riek. Jn lhe year 1910, 20.5 per cent. of the deaths in Eng
lnnrl rind \\'ale~ and \;}A per cent. of the deaths in Lon(lon OC('lll'rcd in public 
imd itnfions for the sick. In America, in Germany, and in France this factor 
al:-:o hold:-\ good . Ji'o11.rlhly. The cases nre seen ea rlie r and the conditi on is 
recognizC'd bdore ii i ~ hopelcs~. Unquestionably in a large- r number of per· 
i::o ns with pulmonary di~ent:e the diagnosis is made at a stage when complete 
}l('a !ing i::. JIOl"sible. T he two im portant clements then arc, fewer seeds, more 
stony ~oi l. The economic lo~s from tuberculo::;is has been estimated by vari
OU8 writers. H;1l<hrin put::; it for the United States at .from 150 to 200 millions 
o [ dollars anuually. 

Etiology: the Bacillus tuberculosis.-(a ) T 1rn SEED.- The B acillus tub er· 
culusis is a minute n1d-shaped organism sli ghtly bent or curvcc.l, with an aver· 
age lrngl1 1 of from 3 lo I fl . When stainf'd it may pre!';cnt a brBdccl appear· 
a11rc; \\'llc11irr due to spores or nicuoles is donhtful. Abe>rrant forms are not 
uncom rnon, i. c., long filam ents or branched form s. H stains in a character
i ~tir wny with aniline dyes, and in cultures the mode of growth is very dis
tinctirc. 

Hprci nc rnrietics a rc recognized. As already slated. the arian form has 
well-rnark('d prculiarities, but the grea t point of cli scm:~ i o n h as been the rela
tion of' the hiwillu~ cau1'i ng human to that which caui;;es bovi ne tuberculo~ii'. 

Difl'errm·r:-\ in the ('harad<' I' of the tubercles of these two cla$ses had long been 
n·cognizcd. nnd ThPoba ld Smith pointed out i;: pccia l differenc<'s between the 
human an1l the hoYinc baci lli. But the matter was brought to a focus in 
l!Hll hy l\ oeh 's statPment that the baci lli of bo,·inc tuberculosis did not co use 
lrnrnan tu\Jercnlo~is, nnd 1·ira t·er.<::(t. The question has now been submitted to 
the test hy a nu mh<.1r of co111 mi l"sions, and it is generally recognized that there 
:ire <liffcrcncf's ))('hrC't' n the two forms. The recent r eport of the English 
Nll11llli~:-\iOn conn rm :-:; the YiC'W lhat the bovine organism is capable of producing 
the disl'<lse in man, in whom it may often be recognized as a spec ial form. 

'l'he rirulC'm·e of .the individual strains varies, n factor of great importancr. 
in all speeific i11fed1ons. 

111 the Bod!J.-'l'li0 haci1li arc found in all tuberculous lesions, particularly 
in tho~( ' ac·Lirrly growing, Lut in the chronic di sease of the lymph glands ancl 
o[ the joiols they a rc ~canty. In all ca~eous foci they are few in number. 
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Jn the sputum in pulmonary tuberc111o~is thr.'· may hl' prrsC'nt in countless 
myriads. They arc found in the blood. particularly in case~ of miliary tuber
cu)oi;:.is. 

Outside the Body.-The tubercle bacilli are widely •cattrrrd and are 
found in varying numbers whcrc\'C~r human heing$ a1:e crowded together. 
There are two chief sources-the expectoration of pcrt=ons with advanced 
di8eat:c of the lungs and the milk of tuberculous rnws. 

From a patient in my wards al the Johns Il npkim Hm:.pital. with mod
(1rateh aclrnncccl di$cai::e, Nuttall c~timab.:d that from J .\ tn I 1-:1 hill ions of 
bacilli were thrown ofl' each twenty-four hours. .._\r\owe<l to dry, thr :--puturn 
becomes dust and is distributed far and wide. Scores or (1 xpc ri mcnt:; have 
show n the presence of the bacil li in dust :;:ample:-; from ho:-;pilnl \\'ard:::, from 
public buildingR, i::trrcts. ~rnd rnrious loC'alifirR. Ho widely 
spread arc lhc bacilli lhat in £cw indiYi<lunl:-; ptt:-8 a week with~ 
out affording opportunity for their lodgmrnl, uE-ua\ly in lhe throat or air 
pa~$agcs. inhaled with dust. They may readily contnmi1rnlr food . The hand~ 
of tuberculous subjects are almo::;l a lways contnminal<.•(l. From lhe !'lred, 
tuhcrculous spulum may he hrought into the hou:-1' on :-h1wl', on the long 
skirts of women, on the hair of dog~. etc. Jt is inlrrr:-;ling to nnt r that in :-ome 
or the places mo:-;t freciuentcd by tuherc:ulou:-; :-iuhjed~. e. g .• the l'llllttloria, 
the dul't (a~ ::;hown hy C':\periment:-i al :-;aranar) 111:1y I)(• fn·t> from h:willi. 

Bovine bacilli arc clit•lrihutccl by mcanti of the milk, r.u<.'l_y hy the flc:-;h, 
and stil l more rarely hy c-onlad with the animak A proportion of all c-a,•c~ 
or infection in childhood arc "ilh this .\ eardul ::;ltul~· 1).Y Park aml 
Krumwiede :-;howccl that bo,·inc luhcrculo~is prndienlly ncgligihlc in adults 
hul in young children it ca uses :from G to 10 per ('l'nL of the deaths from 
tubercu losig. 

So \riclcly spread ever.rwhcrc is the Fccc1. that tlw Roi l, thr conditions suit
able for its growth, is practically of equal momcnl. 

(b) Ti m SO IL.-J\l any .'cars ago l drew llic parnll(' I hrtwc('n infection in 
tuhNculo:- is and the parable of the sower, whic·h lhougli now ~omrwhal hark-
1wyrd illu~tratct- in an cffcdivc way the imporl<llll'<.' of the nature of thP 
!!l'Ollllcl upon which the FCrcl falls. "'Some srcd$ fr•ll li!J lhr wn!fsidc aurl lite 
fowls of lhc air came and derourcd Lhrm up.n 'J'lw~l' arr thr hal'illi i;:catlered 
hroadcast outi::ide the hocly, an immcn~e majority of whil'h die. ",<.,,'omr fell 
1111011 stony plflcrs.n Th C'::::e arc the bacilli lhal find lotlg111l'llf in m;m.r of u~, 
pnhap~. with the production of a Fmall Iocug, hut nothing con1r;; of il; they 
wither away "bccau:-:c they have no root:· "'80111a f1 ll among ll1orn..;. aud lhe 
lhor11s spraug up and choked lhem.n rl'his repreH•nf~ thr ca:-(';; of tuhcrculosi:--, 
latent or active, in which the srril finds the Roil ~uitahlr nncl growR. hut the 
l'nnrlitions arc not favorHhle. ns the thorn$, reprr:-rnting- the proh•cting forrP 
of the body. gel the helter in the struggle. "Rut ofltr>rs f1•ll 011 gonll grounrl 
a11d ,"l,prang 'lljJ (IJlcl bare fruit an ltzrndrrdfold."' or thi!-' fourth group \\"('!"<.' 

lhc 51,l:l5 who die~ of the disease in 1909 in England-the soi l suitable, the 
protecting forces feeble. 

What mnke1-1 a good ~;oi l? Fortunately lhe hunrnn hody ii; not a vcr.v goorl 
r ullure med ium -for lhc tubercle hacil\11s. The n<lult human iJH1iviclual in 
norma l health secnrn lo he practically jmrnune to natural infrdion (Baldwin) . 
• \nd yet OllC'-RC'VCnth of the human race dies of tuberculo:si:-;, but a large pro-
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portion of all indiYiduals become infected before rraching aduU life and 
ne,·cr haYe lhc disra~e. The Bludics of .Xargli, Burkh;mlt, and ollwrs ~how 
that in fully no per cent. of the bodies o[ eity-th·l'll<•r; \\ho llll\e died of dis
ease other than lubcrculm~is small tuberculous lc~ions arc prC'-'t'nl. This is 
probably too high an estimate for England or the United 8tall's. Franz has 
shown that oYcr GO per ccnl. of hcallhy young 1:1dulls read lo lhc ~ttl)('ulanc
ous fubcrculin lest. tT::ing more clclicalc tuberculin fr:-;l~ il i~ fou111l that 
nearly <-111 adults react, and according to Hamburger, who ha::; employed the 
suhcutant1ous-loca l rcadion, OH'r 90 per ccnl. of children arc infeetc1l heforr 
Teaching the twelfth year 0£ life. This mean:;:, of cour~c, that in a very snmll 
propodion of those upon whom the falls is lhc soi l ~rnitablc for active 
g rowth-only a Hatural immunity keeps nice al ire. 

"·hat this suitable soil is has been the subject of n1ueh dij-;eussion. From 
the time of Hippocrates the profession has recognized a luhrrc·ulous habitus, 
which has been various ly described as disposition, tem-
perament, conslitu!ion, or hy the Gcrn1an wMd ".\nlagc•."' terms are 
not always regarded as interchangeable, hut IH'rc for pn1c:Lieal purpo:-;cs Hib
bcrl'i:i definition sufliccs, that a cfo:posilion is ''tl1;1l p<'f'11iiarity in the organism 
which allows of the cffeelirn working o.f the exciting t:lll~l'S of a disease." 
)fani.fcstly, ~uch a disposition or constitution of the bo,ly may hr inherited or 
acquired. The stuclirs of Pearson indicate the \'cry gn1at importance of 
heredity in the phthisical soil. H e concludes that "the clinlhe:-:is o( pulmonary 
tuberculosis is certainly inherited, and the inlcrn:.ity of the inlwrili11H:e is sen
sibly lhe i-nme as that of any normal phyi-ical clian1C'lrr yt•L im·c~tigated in 
man. l nfrction probably plays a neccs~ary part, but in thr arti~an clai-:~rs of 
the urban populations of this country (England) it is doubtful i[ their mem
bers can escape the riRks of infection, except by the abscnCl' of dialhe~is-L c., 
the inheritance of what amounts to a counlcr-cli~po::.ition." 

llippocralcs defines Lhe habiius phthisicus jn thr following words: "The 
form of body peculiar to subjects of phthisical romplainl:-; wa~ LliC' smooth, 
the whitish, that resembled the lentil ; the rccldiRli. Ilic hlur-cy"<l. the lcuco
phkgmatic. and that with the ::.capulre having the appear·;_rnre of wingg." The 
so-called scrofu lous type has broad coarse fcnture::., opaque Rkin. large thick 
bones, and heavy figure. . 

Acquired disposit ion may arise through a lowering of flip rc:-;istarn:e of 
the body forces . Dwellers in cities in the dark, do~c allc.\~. and t<'ll('llll'Ut 

l1ousc:;;, workers in cellars and ill-ventilated rooms, persons addicted to drink. 
arc much more prone to the disease. The influence of cm ironrnl'nt was nc\·<'r 
better demonstrated than in the well-known cxpcrinwnt of 'l'rlHlcau, who 
found that rabbits inoculated with tubcrculm~is if confined in a <lark, 1lamp 
place, without sunlight ancl fresh air, rapidly ::.uccnmhNl, while othrn:. trl'alld 
in the same way, but allowed to run wilcl, either rceO\'Cred or showed YCrr 

slight 1csions. 'I1he occupants of prisons, asylums, and poorhouse:-:. too oflct;, 
indeed, in barracks and large workshops. arc in the position o.f rrru,1cau'8 

mbbits in the cellar, and under the conditions moot [avorahle to foster the 
development of the bacilli which may have lodged jn their tii:;sucs. 

No age is exempt. ~[1J1e disease is met with in the suckling and in the 
octogenarian, bnt fatal tuberculosis is, as Hi ppocrates pointed out, more com
mon between the eighteenth and thirty-fifth year. 'J'hc influence of sex is 
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very •light. On the other hancl lhc influence of race is important. It is a 
\Cry fatal di~casc in the ncgroc:-;, particularly in the soulhcrn United Stales, 
and in the Korth American 1u<lians. 'The Irish, holh al home and in t.hc 
l'"nitcd Slates, arc more prone to the cli::casc than other European races. 
The Jew~ l'\'Cry"hcrc h:.we a low mortality from tuberculosis. 

Occupation ha!-; an influence, in so far as insanitary surroundings, exposure 
lo clu~t, do~l' confinement, long, it regular hours, an<l low rates of wages, farnr 
the prcrnlencc or the disease. Certain local conditions influence the soil very 
gn•atly. Catarrh of the rci::.piratory passages appears lo lower the resistance 
and fayor the conditions which enable the bacilli lo enter the system, or to 
grow in tlw ti:-;~m'~. The specific fevers, particularly memdcs and whooping
cough, prcclispose to tuberculosis; ancl any lowering disease may do so, but 
in !'uth ca8CS it is \'Cry often not a frc:;h infection, hut t.he blazing of a smould
Cl'ing fire. As is well known, the soil of diabetes is very f<worable to the 
growth of the tubercle bacilli. Many chroni c affections lower the resistance 
and make the soil more fa\'orable. It is notorious in ho~pital practice how 
offru the fat.al event in art.crio-sclcrosis, cirrhosis of t!Jc liver, etc., is a ter
minal acute tuberculosis. 

Trauma, as fo r example a blow on the chest, fojury to the knee, a blow 
upon t.hc hrad. may b(• followed by local tuherculo~is. The injurC'd part for a 
time is a locus mi11oris r£·.>;/,-.;frnlia:, and the bacilli already pre8cnt grow in 
the farnrahlc comlit.ion:-; cau~ed by the injury. 

(c) SPECIFIC HucTJO>OS or THE B.\ClLLJ.-In its growth lhc bacillus so 
far as we know docs not form soluble toxins, at least not in the cultures. It 
causes (1) a local tissue reaction which results in the format.ion of a n ew 
growth, t.he tuhrrtll'; (:!) changrs in the metabolism of t.he body fluids. The 
local tissue rl•adion!-; will be considered later; here we may speak of the phe
nomena. grouped unclcr the t.cnn immunity. 

(1) 'Tuberculin Hcaclion .-.\n animal jnoculatecl :.uhcutancously with tu
herclf' bacilli, or wilh dc11d cultures. has a local reaction aBsociatrd with the 
formation of a tuhcrclc; the nrighboring lym ph glands become inrnlvcd, and 
in suscC'pt.ihlc anima\1-l t.hc <liscase generalizes ancl cause~ death. Koch found 
that i[ to a guinea-pig with a subcutaneous focus o[ tuberculosis so caused 
a Beconcl injcet.ion o[ the bacillus was given, healing occurred in t.he primary 
nodule, an<l Uw animal did not die. Upon these facts his famous tuberculin 
treatment was based. 'l\1hcrc11lin consists of the dead and macerated bacmi 
together with any substances formed in the cultures. H into a healthy pcr
i-on .'25 c. r. of tuhcrculin i:'> injedccl. there is a ,·cry slight fever wit.h a little 
feeling of uncn~inCF'$ which passes off in from twelve to twenty-four hours. 
1f into nn incli\'i(lual with a focus of tuberculo:'>is doses of .015 c. c. of tuber
culin arc injC'ctccl subcutaneously, there is an active local reaction about lhc 
tuherculous foc·u~. wit.h intrnse inflammation leading oftt•n t.o nccroF'is and, in 
the ca~e of a !-<kin tubercle, as lupus, in which the prorcSs can be followed, 
hC'aling is. H'C' ll to take place. Thi s process. n~w known as the "t.uhcrculin 
reaction,'' is usccl t•:den::;ively for purposes of clrngno!-;is. The chief methods 
in us.c arc the ophtlrnlmo-rcaction of Calmette and the cutaneous of von 
Jljrquct. For the Cnlmct.t.e reaction Koch's old tuberculin is us.eel, prepared 
in a ~pcc:ia l way. ~\. drop of the solution, placed on the conjunctiva of a 
penwn with a focus of tuberculosis answhcre in the sy8tcm, is followed in a 
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few hours by a deep injection of the blood-\'c:::scll', increa!-ird ladll'_rnrntion. and 
a :;:light swelling of t.hc membrane. This, known as a positive reaction, Iasis 
for from twenty-four to thirty-six hours. 

For the skin reaction of van I'irquet a couple of drops of luLcrculin are 
placed on a di!'infccted region of the skin, and the epidermis is scarified 
through the drops without drawing blood. Ii positive, al lhc cad of twcnly
four hours there is an inflammatory reaction which reaches its maximum in 
from thirty-six to forty-eight hours. l'or clinical purposes the tuberculin 
reaction is to be reliccl on, but that it may be given by a small focus of latent 
disease in a healthy persou and lhat it has been found to be posilive in as 
large a proportion as GO per cent. of apparently normal individuals are facts 
which dimini sh its practical value. 

(2) Imnmnity Changes .-In an infected person certain changes occur in 
the blood scrum, depending upon the development o[ so-called antibodies, the 
presence of which may be demonstrated by ihe method of complement fixa
tion; and the ~crum also contains agglutinins which possrss an agglutinating 
action on the tubercle bacilli . Either directly themselves or through the toxic 
products there are brought into play certain cellular and humoral reactions 
which are capable of de~troying the infecting agents or of neutralizing their 
effects or o[ limiting their activities. There exist in the blood-scrum anti
bodies, callrcl bj• \\'right opsonins, which J13,·e the power of stimulating phag
ocytosis. \\rhen these opsonins arc abnormally low. the bacilli that gain en
trance to the body can mulliply at the point of infection. ' l'his increase is 
associated with a still further local reduction in the op~onins. Wright bc
lie,·cs that lhc amount of opsonin in the FCrum is an indication o[ the dcfcn
siYc capacity of the individual, and he has est.abli ~hed what he call s an "op
souic index,'' whiC'h is the ratio between the numbc1· of lxirlrria found within 
twenty to forty polymorpho-leucocytcs in an emulsion made with the patient's 
serum and the number o[ bacteria found in lhe sarnc nutn hN of simila r leu
cocytes in an emulsion made with a normal scrum , the latter bei ng taken as 
1.0. Thi s index in tuberculous patients is usually low, varying from .1 to .8. 
"'hen tuberculin is injected, the production of opsonins is stimulated, and 
the opsonic index rises. With the body fluid s richer in op:.:.011ins than before, 
the phagocytes arc more active and more bacilli are destroyed. Experimentally 
in animals, according to the virulence of the organism an<l the do~c, all grada
tions of symptoms may be produced, from the slightest local reaction to the 
profoundest seplicremia with high fever and death. l n a local tuberculous 
infection, such as happens to the great majority of us iu some part of our 
bodies at some time jn our lives, happily the protecth·e mechanism suffices 
to localize and limit the invaders. It may amount only to a skirmish. such 
as is constantly going on at the frontiers of a great empire, but if the local 
infection is more virulent, or becomes wider spread, the prod ucis o[ the growth 
of the bacilli or the· bacilli themselves enter the circulation, occasioning what 
is called an anto~inoculation, in which case the general metabolism is dis
turbed, fever is produced, and antibodies are formed Lo counleract the infrdiYc 
products. 'J'hc rationale ol the use of tuberculin is to stimulate the fighting 
forces of lhe body-to mobilize them, so to speak-in the fight lhat is going 
011 jn an jnfectcd area. rrhc whole question of active immunization in tuber
culosis is being thoroughly studied, and, while many have thrown doubt on 
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the lrustworlhinr:-;!' and the usefulness of the opsonic index as a gauge of the 
progrP~:.: of a ra:"(', there can be no question that Wright's researches have put 
us in the right path for a scientific treatment of the di:;ease. 

Recent otmlies on anaphylaxis or hypersemitin,ne!'s to foreign proteins 
hnw an important bearing on the que!'tion of immunity in tuberculosis. 
Tkddwin of Surnnar Lake, in a series of experiments, has demonstrated that 
!'emitization to an<l subsequent intoxication by tubercle bacillus protein follow 
the gt'nen1J )aW:5 Of anaphyJaxis established for the parenteral i11frodudiOD 
of hor:oc serum. From his experiments we may now rea:.:onahly intC'rpret the 
t11h<1rctdin readion n~ an anaphylactic pheuomf'non. Undonhlrdly hypC>r~l'nsi 
tiYenc~s to th(' tulierl'lc bacillus protein is directly i-esponRihle for the Ro-called 
to~ir s.rmptoms of tubNculous cli::euse. Koch iu his original rxperiments that 
led up to the inlroc1uction of tuberculin observed a marked cliffl1 renrc in the 
rt'action of healthy and tuberculous animals to cutaneous inoculation with 
tul.ierclc harilli. in healthy animals the wound cloRes and for a few days 
seem:; to hl'al. bul in from ten to fourteen days a hard nodule appears, which 
f:oon breaks clown. General infection occurs and tl1e ulcer remains open to 
the time of the death of the animal. Tn tuberculous animals extPn~i'fe ulcer
ation occurg on the second or third clay after rnccination, but the ulcer heals 
quickly ancl perm:rnently, without even the neighboring lymph glands becom
ing inft•rkcl. Hot>nH'I' ha" extended Koch's obserrntions and has demonstrated 
that luhereulou!-1 allimals may react in one of lhr('e ways lo injections of 
tubercll' had Iii: (1) If a small do::-e be gh·en, a do;.:e, however, irnrely fatal 
for hC'nlthr a11irnnl:.:. inft·r·tion does not occur. The animals arc therefore 
highly r(':.:i~iant to re-infection. (2) J[ a 1arge dose be given. the animals 
die prompll,v, \\ith the ~ymptoms oi an intense intoxication. 'l'he condition 
is analogou~ to the :lnaphylactic shock. (3) If a moderate close be giren, 
the animals display the symptoms oi a profound intoxication, but gradually 
reco\·er, and, although infection follows, a mild and chronic form o( the dis
ease is produced. Upon the same principle depends the protective inoculation 
o( calrcs, so sncccsr-:fully Practiced by v. Behring and Koch. The animals 
receive injections or human tubercle bacilli and, although anatomically disease 
does not follow their introduction, the cah-es become highly sensitire lo tuber
C'u lin and at the same time> immune to closes or bovine tubercle bacilli fatal 
lo unprotected caln:". .\t the end o[ a year the tuberculin hypersensitireness 
disappears. and the calves again become susceptible to infection. While we are 
not in a position to slate that protection depends upon the same mechanism 
that produces hypersensitivcnees to the tubercle bacillus protein, the two phe
nomena arc undoubted!)• closely related. 

Antituberculous serums have been obtained from aniraals immunized by 
the tubercle bacillus or its products. The two most important are those of 
~rarmorrk ancl of :Mnragliano. 

(d) MODER 01·· TNFECT10N.-(1) Ileredilary. Transmission.-Tn order that 
the disease eould be transmitted by the sperm 1t would be necessary that the 
tubercle bnc·illi ~hould lodge in lhe individual spermatozoon which fecundates 
an O\'Um. rrhr chances that such a thing could occur are extremely smal1, 
looking at thr R11hject rrom a numerical point of view, alt~10ugh we know 
that bacilli do ocra~ionnlly exist in the ~emen; thry heromc ~till 5:maller when 
we con~ider that the spermatozoon is made up 0£ nuclear material, which the 
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tubercle bacillus ii::. neYcr known to attack. The possihility o[ transmission 
by the ornm m11:-t IH' arrC'ptl·d. Baumgarten ha~ in one in~tancc hel...'n able 
to deket the tuhcrclP bacillus in the ornm of a female rabbit which he had 
ariificiallr ft'c11mlatccl with tuberculous ~l'men. 

The 31mo~t constant method of transmi:;sion in congenital tuberculosis 
is through the blood current. the tubercle bacilli penetrating h_y way of the 
placenta . Jn these CH:-!CS the placenta itself is USUitlJy the Sl'flt of tubl'l'ClllO~is; 
but there arc undoubted inRtances in which. with an apparently ~ound pla
centa, hot.h the plntental lilooc1 and the fetal organs C'Ontaim111 tuhcrC'lc bacilli, 
notwillrntamling the fact that the organs also appeared normal. The number 
of cn~es of congenital tuberculosis in man i s rery small; it is more comrnon 
in cnltlc. 

Possible /,iitcnc!J of the TU/Jerde ancl !1is foll owers 
Msurne \hat \he tubercle baci lli lie latent in \he and subscqucnllv 
tlc\<1 lop wht11. for some rra~on or other, the indiridunl rcsisbrnc·e is lowered. 
He likens such cases of latent tuberculosis to lhe lalc he1wlilary forms of 
syphilis, and cxplaim; the lack of clcivclopmcnt or the grrms b.r the greater 
rcsif::ting power of tile ti::sucs oi children. BaurngartPn hns(':-l hif:. h<.,liPf in 
germ trnn::mis!·:ion upon l\rn main foclors-ihc great frcqucnc·y or the clisca:::<.' 
in c'arly lift' and the Jocalir.ation of tuhrrcnlous le~ions in childr<1n . 

. \g:~inst this theory arc the fa.els that the percentage of C'il!'l<'~ of rongcnitul 
tuberculosis is cxtrcmcl.r small. and that in the great majority of instances 
ihc organs of fetuses horn of tuberculous mothers give negatiYc rcRults when 
inoculated into guinea-pigs. 

(2) lnoc11laf ion.-Culrrneous.-The infcct!Yc lrnturc of tuberculosis was 
firi::t demonstrntC'cl h:r Yillemin. who showed in 1865 ilrnt it could be trans
mitted lo anirnals h.\· inoculation. The experiments of C'ohnheim nncl Salo
mon~en, who procluc<'cl iuhcrculosis in the eyes or guinea-pig:-; ancl rahbils 
liy inoculating fresh tubercle into the anterior chamlwr, confirmrcl and ex
lC'ncled Yill<"min's origina l ohscrralions ancl pa\'Nl Lhc way for lhe reception 
or Koch's :111110\l ll C'Clll('llL Th is mode or infection is seen in JW l'S011S whose 
occupation brings them in contact with the dead bocli<'s or n11imnl product~. 
Demonstralor::; of morhicl anatomy, butchers. and lwncllcrs of hidrR arc suhjcct 
to a local tuherclc o[ the skin. which forms a rcdclC'necl ma~s of granulation 
tissue, URtrnlly capping the dor!<al surface or the hand or a finger. This is 
thP so-callccl post mortem wart the i •er ruca 11ecroye11im of \\"ilkF. The clcmon
Rtration or ifs nrtture is sl1own by the prCf:.('JlCC of tuherc]e haciili, and by 
inoculation experiments in anima1s. · 

In the performance of the rite of circumci!-<ion rhilclrc>n hnrc beC'n acci
dentally inoculalC'cl. Infection in these cases is prohahly :1hrnrs a:-:!'locintecl 
with d.i::;:eas.c in the opC'rator, ancl occurs in conncdion ·with ·the ha hit of 
clcan~ing Ow wound hy f:.11ction. 

Other means of inoculation have been dC'scrihecl: as the wearing of ear
ringi:: . w3sh ing ill<' clothes of phthisirnl patient~. lhe hite of a tuberculous 
subject, or inoeululion from a cut by a broken r-:.pit-glas.s of a consnrnpti\·e; 
and Czerny lrns 1·eportcrl two cai::es of infection by trnnRpl:rntntion of Rkin. 

It has hrcn urged hy the opponents o[ vacrinntion tlwl tuherculo!-.is, as 
well as Ryphilis, may he thus conveyrd, hut o[ th is lhrrc is no rvi<l<•nr0. 
Lymph of rPvnrrinntccl consumptives i~ non-infectirc. Lupus has originafetl 
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at the site of ''accination in a few cases (0. Fox, Grah am Little). It may 
be ~aid, on tlw whole, that inoculation in man plays a trifling rote in the 
transmi~i-;ion of tuberculosis. 

Mucous 11umbrane inoculation is probably important in childhood through 
almt!'iOnl' of thl' lips, tongue or gums, though a primary focus is not often 
f;CC'n . 'l'IH' npt'll 1loor in the mouth and throat is more often by loss of the 
prokdiH• c•pithdium llue to catarrhal and ulcerative proces5es. 

(:l) l11f1'dio11 by /11/talalion.-A belief in lhc contagiousness oi pulmo· 
nary luhc·r(·ulo~i~ (lriginatr<l with the early Crf'ck physicians, and has per
:-;i~il'cl a111ong !hr J.ntin races. The investigations of C'ornci afford ronclusi\'e 
proof that lilt• rlu't of a TOOm or other locality frequcnlrd by palienls with 
1rnl11rnnnry luht•rc·ulosis is infective. 'The bacilli altachccl to fine particles 
of dnsl a1·c inhak•d :md gain entran ce to the system th rough the l ungs. 

F liiggr dt'11ics lhal, lhC' bn('i\lu~-conlaining dust is lhc clangt1ro11s clement 
in infection. Experimenta lly he has only succccdccl in producing the disease 
when there is i-ornc lesion in the respiratory t ract. Ile thinks Urnt tllC' clanger 
of infec·lion by Uw d ry sputum is very improbable. On the oihrr lrnn<l, he 
thinks thnl the inft·('tion is chiefly conveyed by the free, fine ly c]i,ided pa r
tic· l e~ of ~pulum produced in the act of coughing, and that. lhC'se tiny £rag~ 
nwnts a rt· ~u:--pc•rn1rd in the atmosphere. Those who cough ,·cry much and 
with the• mouth open arc most liable to inCect the surrounding air. 

1L ii-; well n 1mnrkNl by Cornet, "The consumpti\'C in him:-:<'Ir is almo~t 
harmlr~~, and only h<'comes harmCul through bad !whits." H !ms been ful ly 
Rhown that the rxpircd air of consumptives is not infoctivc. 'J1he virus j5 

only ('Ont;1i1u·tl in th<' sputum, which when dry is widely disseminated ju the 
form or dui-;t, :rn<l COllRtitutes the great medium for the trani::mission of the 
discar-c. 

Among U1r points urged in favor of the inhalation Yiew arr: 
(i) l' rinwr.r luberculous 1csions are in a majority or al l raRes connected 

with t he rt•i·q>irntory system . T he freque ncy with whirh foci are met with 
in lhc l ung~ nnd in the bronchial glands is cxfraorclinary, and the statis t ics 
o( the ('ariR lllOt'gUC' s!Jow that a COllSiclerabJe proporfioll or alJ person~ dying 
of nccident or by suicide present evidences of the disease in these parts. 'l'he 
po:-:t rnorlrm ~Info.tics of hospitals show the same widcsprcnd JH'C\'a icnre o[ 
infection thrnugh tlw air pas~agcs. Biggs reports that more than 60 JWr cent 
o[ his po}it 111ortcm5' showed lesions of pulmonary tuberculosi!~ . In 1% autop
i-;ie::; at tht• Fuundling ] lo:-opiial. Xcw York, the bronchial glands were tubcr
rulouF. in ewry C'MP. ] n atlults the bronchial glands may be infecle<l and the 
incli,-idual 1·1,11inin in good health. 

(ii) Tlw grt'nlt•r prcrnlcncc of tuberculo!3is in institutions in which the 
residents nre confined and restricted in the matter of fresh air and a free 
open lire-conditions wh ich would favor, on the one hand, the presence of 
the haril li in the at moRpherc. and, on the other, lower the vita l resi~tancc of 
tlw ilHli' idual. The inve!'tigations of Cornet upon the death-rate from con
};Ulllpf ion ::unong cc:rtnin religious orders dcYotccl to nur~ing g ive some striking 
fac:b in illu~tration or thi~. In a review of 38 cloisters, embracing the aver
age number of LJ,0'~8 rl'sidcnts, nmong 2,099 deaths in t he cou r::;c of twenty
:fivc yrnrs. 1.;{·W ((i·2.88 prr crn!.) ''"ere from tuberculosis. J n some cloi8ters 
more than t hrcc-fourlhs of lhc deaths a Te from Lhis disease, and the mortality 
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in nll lhr rC'!=iclent::::, up to the fortieth ypar, is greatl .v abon• the average, the 
inr·rl':l~P hc·in~ dup mlirt1ly to the preralence of luherrulo~i~ . Tt has been 
stalt1d that nur~<'~ arp not more prone to the di i3ease than other jncliv iduals, 
but Conwt i::ars that of 100 nur~es dee-cased, 63 <li C'd of t11b(•rc·ulo!'i1' . r11 hc 
more p<'rfrd the prophylaxis and hygienl c arrangements of an ai:.y lum or 
institution. the lowrr the death-rate from tu berculosis. 'rhe mortality in 
pri!=ons has bl'en shown Uy Baer to be four times as great as outside. The 
clcnth-r!llC from phlh isi~ i~ estimated at J5 per cent. of the total mortality, 
'rhi lr in prii-:ons il ronslifu les from 40 to 50 per crnt., and in so me countries, 
as A11<tria, orcr GO per cent. F l ick bas studied the distribution of the deaths 
from l11hP rr 1il o~is in a ~ ing l<' city ward in Philadelphia for twC'nt.y-fire y<"ario;, 
Jl is rr~C':.11'(' \ l(•s go fn r lo show t.hnt it is a house di ~cn~c. About 3:1 per ce nt. 
of infrdt•d li on~cs have lrnd more than one case. There arc, however, oppos
ing !'nets. rl' lll' R lati ~ti cs of the Brampton Consumption H ospital sl1ow that 
dodo rs, m1r!':r~, :1rn1 atlrndants are rarely attacked . Deltwei ler claims tlrnt 
no ca~c of tnbcrculo:-:;is hns been cont racted among his 11urscs or attendants 
at Fnllwml t'i n. Among l 7 1 prev iously heallhy ~anit.arium ph yRicia ns who~e 

average term of ser\'icc was three years only two became tuberculous (Sang
mann) . On the other hand, in the Paris hospitals tuberculosis decimates the 
attendants. 

(iii) Spec ial danger is believed to exist when the contact is very intimate, 
as betwcC' n man and wife. Unti l recently nea rly all writers have helll that 
rn1cler the~e circumi:.;ln nres the husband or wife is much more likely subse
quen tly 1o die of tnhcrculosis. Upon the figures of the late Ernest Pope, of 
Saranac, Karl Pe<1r:;;on bases the following conclusions: (a) There is some 
::::rnl'iblc hut ~ li ght in fedio n brhrccn married couples; (b) this is largely ob
scurecl or forrstalled hy the fact of infection from outside sources; ( c) the 
liahilily to the in frctio n clcprnds on the presence of the neces~a ry di atl iesis; 
(d) as~ortat ivc mating probably accounts for at least two-thi rd ~, and infective 
action not rn orc Urnn one-third of the whole correlation observed in these 
casC')',i. ' l'hrrC' arc cm;rs in which this source of infection seems lo play an 
irnporl<ml r lil t' . 

(I) 111/eclion by J11g cstion.-'l'he work of the past few yea rs has shown 
that there are two other clrnn nels, the tonsils and the intest ines, both of great 
importnnec. 

(i) To11-<ill01· l 11fcclio11.-'l'he frequency of in volve"ieut of these glands 
has hc·cn !"how n hy Hl'hknkC'r. Arthur Latham, and Wal sham. 'The bacill i 
pa:.:~ to !Ill' ~h1rnh:. ol' the twck and of the mediaslinum, and reach the circu
lation tl 1ro11gh tlw lyrnph-rhanncls. Or an infected bronchial g land bccomrs 
a1lhrrf'11t to a liranc·h nf th<' pu lmonary artery; if a larg0 numher of bacilli 
c~capc, rniliary tulll'rc·ulosis follows; if only a small number, they reach the 
lungi:.;, at the apiCl'S of which they find conditi ons su itable for their growth. 
rr hrough this tousi llar~ccn-ica l route bacilli may gai n entrance without causing 
local di sease ai !he poTtal of entry. H is a common method or infection in 
children. causing Uw "scrofu lou8" glands of the neck. 

(ii) /11/ esli11al l11 feclio11.-Behring anno unced in 1903 that pulmonary 
ltilH' 1c·ul osi:-: eould he imlu cC'tl through inte~t i nal infectio n, aucl he furth er 
nrninlaim1cl thnl mi lk fed lo inl'irn ls was the chief cause of consu mption ln 
ndult i-, lhC' inr<'clion remai ning 1alent. Behring's first contention was sup· 
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porlcrl hy Ran•nC'l anrl othcrf, who producc<l pulmonary tuhPrrulo~i~ in nni· 
null~ hy [r('ding" t•xperimt•nt~. and it was <lcmo11~lral11d t.lml the inlC':"tinal 
~urfacc ibcl£ mit:tht rrmain intact. rfhis doci::. away with the ohjcetion rai!;Cd 
hy Koc:h that. if inft•dion through the milk or tuhcrc·ulons rail IP Wl'r(' ('OllllllOll, 

primary intC'!'tinal luhcrrulo~is should be more frrqurnt, whrreaR in ten years 
arnon,g- :uo I eas<'l' of tuberculo~is in childrrn there were only lfi of primary 
howel infection. B< >c·e nt cxpcrinlC'nl~ h;wc ~hmrn in a ~triki ng- rna111wr how 
the lunfrl' :wt aR Hllr1 rR for partieks abf::orhe<l from the intr:-;linP~. \~a n~teen

ber.!!lw and Uryf:l'Z haH~ produ('c<l anthraco:::is of lhC' lungs hy introducing 
china-ink e11111IRion directly illto the ~tomach ( H'C ~\nlhraco;-; i s) . They found 
a remarkable <1iffC'rcnce in young and adult guinC'a-pig:.; : in lhr former lhc 
carbon particles were fillcrcd oul hy the mci-:cntcric gla nd :.;, while lhe lungs 
remained free; in the lnUer the glands were unaITrcll'd, hut the lungs were 
cal'honizecl. Calrncllc and (:uCr·in. rcprati ng the C.\peri mcnl ~ of HaYl'lll'l with 
improved tedrniquc. ham ~hmrn how ca~il.'' lhc lungs nrny he in fc(;fr1l through 
the inirstina l route without lcaY ing the slightc!' l lrncc of cfara~c of tile howl'L 
it~clJ'. Hcliring':;:. 'icw of the importance of h1fection thrnugh the inle:-- lin;1l 
rout<' ha!' lhu~ l'l'Cl' in~d the :--lronµ-c!'t l"Upport, and many go l'O far a:-: to main
tain that n majo rity of all ca~c:-: of phlhi~is oriµ'inatc• in this manner. 'l'hc 
truth is llrnt thi~ uhiquilom• hncillu!' is not partic11\:1r. and gai111'i l'ntrancc 
throuµh l'illwr portal. prdcrring lhc throat a11<1 inlri-;li uC's in d1il<lhood. the 
lirn1H"hi and lung:-; in adult~. Till' important matter for the indiYidual is the 
natun• of the !'oil on which it fall:- . 

Mi lk alone is a common :-:ourcc of intef'tinal infrction. particularly in the 
large citie t-. In N"cw York, l l l'~~ found lulicr('lc hal'illi in 1fi pl'r C'enl. of 
107' specimens! rn ic ordinary commercial pasteurizat ion docs not kill them. 

Till' f\c•:·d1 of t11lll'rc·11lotti' nnirnalB i~ rarely clangcrouB. 
General Morbid Anatomy and Histology of Tuberculous Lesions.-(«) 

])1 KTH llWT I O~ OP 'J'l l l-: ~ 1 \r 11 1mCLES TN THE HODY.- 'rhc organ:; of the hmly arc 
:1fft•<·l1'd hy luherrulo:::i1'i . ·111 adult~. tlw l11n g-s may ht• n'gn nlcd :is 

the of <'l<'<'lin~; in rhi\tll'(.'11. lh e lym ph-glan<l i<, bonr!-l., and ;joinb. In 
J.000 autnp~i L'S thc·rc• Wt'l'C '!7 ;) rri~cs with tuherru1ou~ lc~ions. \\'ith but two 
or tlm•e <'-'crptinns th<' lung.., were affc>dc<l. The cli ~t ribulion in the other 
organi-; was as l'ollcm ~: l'rric;rnlium . 7: periloneum, 3fi; brain, :H ; spll·c n. "2:;; 
lh·er, 1~; kidncy!-l.. :~·?: ink!--li1H'!'. C:i: lw<1rl. I: :rnd gc•nrrnti\·C' organ~. K 

Among 8.87;) ~urgic:al p<-llicnt~ at the \\'iirzhurg clinic. l.'?87 were tuhl'rcu
lou::::, with lhr follo\\in!! di~lrihution of l e~ i onl' : Bones and joint~, l,OTi'; 
lymph-gJ;_rn1I ~. Hlfi; ~kin nnd conncctiYc li~~ues, 77; mucous membrane~, 10; 
genito-urinary organ::, "20. 

(b) TuE ('1u xGE:-> Pnoul'crn BY Tin: Tl'BEllC'LE RH' LLLJ.-'l'hr _,;Y(}(/u/a r 
'Pubcrclc.-A "tubercle" ]JffSrnls in its early formation 11olliii1a di.-.linclfre or 
peculiar~ eil11cr in its c0111110nen l:s or in their arrangcmr'nl. JdcnliC'al ~truc
turcs arc p1·oducr<l h,v othC'r para~itcs, such as the actinoniycl'~. and h) the 
~trong}IHs in lh0 lungs o( $lwcp. 

Thr followin~ <· lrnnge:;; oc:C'ur jn the cvolnlion of a tubC'rrlc : 
(1) The tuht'rclc bacilli multiply and di i:::;.c minat 0 in the surrournling ti~

~ucs, partly hy p:rowt h. pnrtl.r in the l ~·111ph c11rrc·nk 
(2) rrJw fixl'rl (•c•Jls. C'tijlf'Ci<1lly tho:--(' of C011llC'C'tiYC ti ~sU(' anfl thr rmlothc

lilllll o( tlH' t•npillnrir~. multipl,y and form rounded. cuboiclal, or polygonal 
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bodjcs with ve:-:icn1ar nuclei-the cpilhclioid cell.s-inRidc :--0111(' nf \\ hiC'h the 
bacilli arc soon srcn. 

p) LcucocytcR, chiefly polynuclcar, migrate in nu111lil'1':-; :rnd at·cumulatc 
about the focus of fofcction. rrhcy clo not suni\'l'. 'Jlany undcr.~o rapifl 
clestrnction. Later, as the little tubercle growR, the lcucocytc:-i arc chiefly of 
the mononuclrar variel_y (lymphocyte~), which do not mHll'rgo the rapid 
clcgrncration of the polynuclcar forms. 

(-!) A rclriculum of fibrcb is formed liy the fihril];1tio11 and n1rcfildion 
of the conncctivc-ti~i-;uc matrix. rrhis is most apparent, as a rule, at the 
margin or the growth. 

(5) Jn Ro111c, hut. not all, tubercles giant crlls arc formed hy an inc rca~c 
h1 the p rotophl l'm ancl i n tho nucle i of an iocliviclual cell, or pol'~ihly hy the 
fusion o_f seve ral cel ls. '!'lie giant cells seem io Uc in iuvcn;c ratio to the 
n umber and viru lence of ihe bacilli. 

(c) '1'111~ DEGENJ~ltA'l'lON OP Tum:ncr~E.-(1) Casralion.-.At ihc central 
par t of the growth, owing io ihc direct action of the lrnci ll i or tlwir product8, 
<-' procc:-:s of coagulation on in the Ct'\I~, which [o~c their outline, 
become irrcgu!ttr, no longer stnins, 1.1nd arc finally convcrlc<l into a 
homoJ~('nt'OllF., slrudurl'll's:-; ::uh!-!la11c0. J 'roc·cecling frn111 ll1c Ct'11trc 011hn.1rd, 
the t.uhcrclc may he gradu;i lly co1wcrled into a yellowi~h-gray body, in which, 
howncr, the bacilli nrc ~till abundant.. Ko hloo<l \·f':-::-:els <Hl' found in them. 
Aggregated together ihcse form the chccr:y ma~!"l'S !:iO common in tuberculosis, 
which may uudergo softening, fibroid limitation (eneap:-sulation), or calci
£cation. 

(2) Sclrro>is.-\\'ilh lhc necrosis of !he cell clcmcnlo at !lw <·<'nlrc o[ thr 
tubercle, l1yalinc transformation proceeds, together with grcai increase in the 
fibroid clemc11tF-; so that the tuhcrcle jg convc rtccl inio a firlll. ha rd structure. 
Often the chnngc is rather 0£ a fibro-caseous nature; but the sclerosis pre
dominates. Ln some situations, as in the peritoneum, t h is seems to be 
the natural tran~formation of tubercle, and j t is by no means ra re in 
the lungs. 

I n all tubercles two processes go on: the onc-cascation-clcotmctivc and 
dangerous; and the oll1er-sclcrosis-com:t'l'Yali\·c and lw;ding. ' l'he ulti 
mate result in a given ca!:'e depends upon the capahilitic~ of the bod.'' to fight 
the i1mulcr!-!. T lwrc arc ti$suc-soils in which the hacil li an', in all probability, 
killed ai once. There arc oihcr8 in whid1 a lodg111rnt is gained ancl more: or 
lcE=-s damage clonC', hut finally the clay is with the romcrvnti,·c. protecting- forces. 
Thirdly. there arc tiF-suc-~oils in which the bacilli grow lu:xuri;rntly, casmt.ion 
and softening, not limitation and sclcrosi$, prcn1il, and the <lay i8 with the 
invaclC'rs. 

The action of lhe bacilli injected directly in!o the hloocl-vc'"<'ls illuslratcs 
many points jn the histology and pathology o[ Luhcrculo$is. ] f into the vein 
of a rabhit a pure culture of the bacilli is injected, the rnicrohcs accumulaic 
chiefly in the l iver and spleen. The an imal dies usual ly within two weC'k:-1, 
and the organs apparcnlly show no trace or tubcrclrs. 1\1 iero:-;copically, in 
both spleen and liver the young t ubercles in J)l"OcC:-;H of formal ion a rc \'Cry 
n ume rous, and karyokincsis is going on in the lin.:or-cells. Aflc1r an injectio~1 

~~s~~~o~~ g~~~~ '~~t11~~~·c~ ~~r~:i~~~h~~: ;!:~~:r:~1~~.~~e~C:~:. 1;~,~i~~·tc:~}~~c:~:: 
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by whkl1 ti11w the tubercles arc apparent in the spleen and liver, and often 
in lhC' other organs. 

(d) '1'1n: 1>11'1-Tt->ED lxFL..DDf.\TOiff TnrnHCLE.-'I'his is mo~i Crcqnrntl~· 
seen in the lung~ ancl rc:-;ults from the fusion of many small foci of infoctiou 
-so >mall indeed that they may not be visible to the naked eye, but which 
hi~tolog-il'allr al'l' 8<.'rn to be eompo~cd of :::catterca ecntn•s, bllrroun<le11 hv an .. ·a~ 
in which u;c air-cells arc filled with the products of exudation and ·of the 
proliferntion of the alveolar epithelium. ruder the iunueuce of the bacilli, 
casealion takt•:- place. usually in small groups of lobules, occasionally in an 
t•ntirc lobe', CH' l'\l'n the greater part of a lung. In the early stage o[ the 
process, the u~~uc has a g ray gelatinous appearaucc, the gray infiltration of 
La cnnec. rl'bc al\'Coli contain a sero-fibrinous fluid with e;ell~, and the septa 
arc also infiltrRtcd. 'l'hesc cells accumulate and 11ndcrgo coagulation nccro~i s, 
forming nrraR of cascaLion, the infillralion lubt'rculcu~c jaww of Laenncc, 
the scrofu lous or cheesy pneumonia of later writers. 'l'hcrc may also Le a 
diffuse infiltrntion antl (';l!'l'alion without any specia l foci, a widespread tubcr
culom: pnrumonia induced hy the bacilli. 

After all. llw two prol'c~~cs arc identical. .As Ilaumgartl'n states : "There 
is no well-marked difference between miliary tnbl•rclc and chronic cat;cous 
pneumonia. Speaking histologically, miliary tuhcrculo:::-i:::. i:l nothing else than 
a chronic casrous miliary pneumonia, ancl chronic cascous pneumonia. is noth
ing but a tuberculosis of the lung;;; ." 

(e) SEC'OXD.\lff l NJ<'L.unuTOHY PROCESSES.-(!) Thl' irl'ilalion cnused 
by lhP bacilli produr<•s an inflammation which may, a:3 has been dc~cribed, 
be limited lo exudation oi Jcncoc:ytcs and serum, hul rnay :d:::o he muc:h more 
cxtcn1iin•, and nuy with c.-li:rnging conditions. \\.l' fintl. for l1xa111plc, ahout 
the smaller luhl'rt·lct:i in the lung::\ pncumonia-cilhc1 c~1tar r hal or fibrinous
prn lifcratin11 ni the ennnC'ct i,·c-tisrnc elements in 1he Sl'JllH (which also become 
infiltrated with round Cl1l ls), and change::; in the hloo(l all(l l,rmph-vc~~cl~. 

(-..?) In proce~~l'~ o( minor hi tensity the inflam1nation is of the slow reac
tin nature. wlil<.:11 re~rn1b in the prorluctiou of a cic;1t rieial connrclive li::suc 
which lirnib and re~lricb the dl'\"l'lopmcnt of lhc tuhrrd<'S arn1 i:- tlw e:-~l·nlia l 
con:::c rrntire cknwnl in the di~c;t::c. It is lo he rcmemhCl'l'tl Uwl in chronic 
pulmonary tuhl•rc·ulo~i~ muc.:h of the fibro i11 li~~uc whirh i~ prc~l'nl is not in 
am· war a:-::-:ol'iakd with the action of the bacilli . 

. ca» Suppuration. Do the LmcilJi thcm~chc::; hulucc SllflJllll'ation? Jn 
so-calll'd l'ol<1 tuhtrl'ulous ah~cc~::; the material is not hi~·fologirnlly pu;;;, hut 
a dfbris consi~ting- or hrokl111-down cells and chcc~y m;1Ll'rial. lt i:-; morroYcr 
~tcrilC'-that i:-:, 110<'::1 not cmilnin the usual pus organi~111~. rJ'llC' products of 
the tuhcrcle ha<·illi :ne prohahly able to induce ~uppuratiou . a:-; in joint uncl 
l1one lulll'rc:ulosis 1rns ii-; frequently produced, although thii-; HHI)' he due lo a 
mixed infrction. ' L'uhl•rculin is one of till' br~t agcntH for the production 
or l'.\jlC'riml'llinl ~uppuration. ln tubcrculo~i::; of the lungs the suppuration is 
largely the rc:-ult of au infection wHh pus organisms. 

l L ACU'rn ~l[ J,lARY 'l'UBElll'ULOSIS 

rr1w modl'l'll knowledge o( lhi:.;: remarkable form datl':-; from the statement 
of Buhl (1856), that miliary tuberculosis is a specific infection dependent on 
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the presence in the body of an uneneapsulated yellow tubercle, or a tuhcreu
lous cal'ity in the lung; and that it bears the same relation to the primary 
]esion as pyremia does to a focus of suppuration. 

Carl W<igcrt e;tablished the truth of lhis brilliant conception by demon
strating the association of miliary tuberculosis with tuberculosis of the blood
,·cssels. There arc two groups of vessel tuber~le-lhe t.ubcrc:ulou~ pcriangitis 
in which there is inrnsion of the adventitia, and the cnclangitis ju which the 
tubercles start in the inlima. The parts most frequently affected are lhe 
pulmonary ,·eins and thc thoracic duct, less orten the jugular vein, the ~upra

renal and the vena cam superior, and the sinuses of the clura rnalcr, the aorta, . 
and the endocardium. To the branches of the pulmonary \'C'ins ii is not 
uncommon to find caseous glands adherent, pl'nelrating lhc walls and show
ing a growth of rniliary tubercles in the jntima. A i;:pcrial inlNeFit belongs 
to lubcrcu\m;;is of lhc lhoracic duct, first accurately dc>Rcribccl hy 8ir AFitlcy 
Cooper. Benda in a series of 19 cases of vessel tuhcrC'ulo~is found in many 
instance~ a11 enormous number of bacilli, particularly in lhc cascous tubercles 
of the th oracic duel. 

The bacilli clo not increase in lhe blood, bul settle in lhe different organ$, 
producing a generalized tuberculosis, of which Weigert rrco;:raizcs lhrce types 
or grades : I. The acule general miliary tuherculmd:;, in which the various 
organs of lhe body are stuffed with miliary and ~uhmilia r.r nodu!cf:. 11. A 
second form characterized by a small nnmbcr of lubcrC'Jps in one or many 
organs. Ill. The occurrence of numerous luberculou!-t foei wi<lely $p read 
throughout the body, but in a more chronic form; the tuhcrdC'R are larger and 
many are ea!!eous. It is the chronic generalized iuh(• rc11lo~iFi of chilclren. 
TranFiitional forms between these groups occur. Jn the fint \"a riety, which we 
are here con~idcring, there is an eruption into thC' circulation of an enormous 
number of bacilli. Benda suggests in explanation of the profound toxremia 
seen in certain cases (the typhoid form) that in addition the bloorl is sur
charged with toxins from a large caseous focus which has eroded the vessel. 

Clinical Forms 

The cases may be grouped into those with the symptonrn of an acute ge..
eral infection-the typhoid form; cases in which pulmonary symptoms pre
dominate; and cases in which the cerebral or cerebro-spinal symptoms are 
marked-tuberculous meningitis. 

Other forms have been recognized, but this division covers a large majority 
of the cas·Cf:. 

Taking any series of cases it will be found that the meninReal form or acute 
tuberculosis exceeds in numbers the cases with general or marked pulmonary 
symptoms. 

General or Typhoid Form.-SYMPTOMs.-The patient presents the symp
toms of a profound infection which simulates and is frcqucnlly mii:itakl'U for 
typhoid fever. After a period of failing health, with loss of appetite, he 
becomes feverish and weak. Occasionally the disease sets in more abruptly, 
but in many instances the an:mmesis closely resembles ~hat of typhoid fcrer. 
Nose-bleeding, l1owcvcr, is rare. The temperature increase:.:, the pulse be
comc>s rapid and feeble, the tongue dry; delirium becomes marked and the 
checks are Hushed. The pulmonary symptoms may be very slight; usually 
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bronchifo:; exist~. but is not more seYere than is common with typhoid fornr. 
The pul~e iR $elclo111 dic:rotic. but is rapid in proportion to lhC' pyrcxi.a. Per
haps thr mo:-;l striking feature of the temperature ii' the irn.•gui<1rity: and if 
seen from the out~et there is not the steady ascent noted in typhoid feyer. 
There is usually an eHning rise lo 103° } i' ., sometimes 10 L F ., and a morn
ing remission or from two to three degrees. Somctimr~ the pyrexia is inter
mittent, and the thermometer may register below normal during the early 
moming hours. The inn' rsc type of temperature, in which the rise takes 
plal'c in the morning, is held by some wrilcrs to be more frequent in general 
tubcrl'ulosis than in other diseases. Jn rare instanc(·s tilC'rc may be little or 
no fc,·er. On two occasions I ham had a patieol admitted lo my ward::!. 
in a conclilion or profound clebilily. wilh a history or illnrss or from lhree 
10 four wrcks' duration, with rapid pulsr, Oushrrl cht'C'ks, dry lonf!ue; and 
YC'r.Y s light cle\'ation in temperature. in ·whom (po:;t 111orle111) the condition 
pro, eel lo be ge nera l lubcrcu losis. In one inslan('e lhcrc was tolerably cx
lC'ns.ivc di~case al the right apex. Reinhold, from Biiumlcr·s clinic, !ms c<.1llcd 
altenlion lo l11 (."SC' afebrilc forms of acute tuberculosis. ]u 9 or 52 cases there 
wa~ no fever, or onh' a tnrn~ient rise. 

Jn a cons.iderabic number of the cases the respirations are increased 
in frec1uency, parti('ularly in the early stage, and then:• may be ~igns or diffuse 
hronchitis and slight cyanosis. Cheyne-Stokes breathing occurs toward the 
t·lo~e. 

,\ ctiYe delirium is rare. More commonly there are torpor and dullness, 
~raduaUy deepening into coma, in which the patient dies. lu some cases 
lhe pulmonary symptoms become more marked; in others meningeal or cere
bral features occur. 

D1 ,\0NOs1s.-1,hc differential diagnosis between general miliary tubercu
losis \Yithout local manirestations and typhoid fe,·cr is c.xtrcmrly clifllcult. A 
point of importance, lo which refe rence has already bC'( n nwdr. is the irregu
larity of the temperature curve. The greater fr('(1uc1H:.Y or the rc~pirations 
and the tendency to slight cyanosis arc much more common in tuberculosis. 
There a rc cases. howe,·er, of typhoid fc\'er in whiC'h the initial bronchitis is 
severe and may lead to dyspnc:ea and di8turbcd O:'l.ygenalion. The cough may 
be slight or absenl. Diarrhcea is rnre in tubcrculo!"is; the bowels arc usually 
constipated; but diarrhc:ea may occur and persist for clays. Jn certain cases 
the diagnosis has been complicated still further by the OC'currcncc or blood 
in the stools. Enlargement of the spleen occurs in general tubcrculo~is, but 
is neither so early nor so marked as in typhoid foyer. In chi ldren, howeH?r, 
the enlargement may be considerable. The urine may show traces of albu
min, and unforlunately Ehrlich's diazo-rcaction, which i~ :::o constant in 
typhoid fc\'cr, is also met with in general lubcrtulo~is. The ab:-:cncc of the 
eharaclNistic ro~C'ola is an important feature. Occasionally in acute tubercu
losis reddish spots may occur and for a time cause clifliculiy, but 111(."y do not 
come out in crops, and rarel.Y ham the charactrrs of lhe lrue typhoid eruption. 
H erpes is pC'rhaps more common in tuberculosis. 'J1oward the close, pctcchim 
may appear on the skin, particularly about the wrisl$. A 1:are C\'E'nt is jaun
dice. due prn::s.ihly lo the eruption of luherclC's in the livC'r. Jt is lo be remem
bered lhal ihC' les ions or acute tuberculo~~S and of typhoid fc\'CL' ha\'e been 
demonstralt.'cl in the same body. 

13 
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A ncgati\·c \\'idal tcf"t or ophthalmo-rcaction, and the ;ili~cncc o[ typhoid 
bacilli in blood-culturrs may Uc of decisi\'C irnportanc:c in thc:'C doubtful 
cases. In very rare instances tubercle bacilli haYc been found in the blood. 
Lcucocytosis is more common in miliary tuberculosis than in typhoid feyer, 
in which lcucopcnia is the rule. Careful examination of the eyes may show 
choroidal lubcrclcs, though I have never known a diagnoRis made on their 
presence alone. In the fluid obtained by lumbar puncture the tubercle bacilli 
may he ahundant, CYCn when there is no actirn meningitis. Jn a few ca::.cs the 
bacilli haYe been found in the urine. 

Pulmonary Form.-SntPTO::Us.-From the outset the pulmonary symp
toms arc marked. The p1:1tient may have had a cough for months or for 
years without much lmpairmcnt or health, or he may be known to be the 
subject or chronic pulmonary tuberculos is . In other instances, particularly 
in children, the affection follows measles or whooping cough, and is of a dis
tinctly broncho-pncumonic type. The disease begins wilh the symptoms of 
diffuse bronchilis. 'L1hc cough is marked, t.hc expectoration muco-purulcnt, 
occasionally rusty. Tiremopt.ysis has been noted in a few instances. From 
the outsl·t dyspncra is a striking feature and may be out or proportion to the 
intensity of the physical sign~. 'l1hcre is more or Jess cyanol::is of·the lip:.: and 
finger-tips, and t.he checks arc suffused. 1\part from emphysema and the later 
stages of serere pneumonia, 1 know of no other pulmonary condition ln which 
the cyanos.is i:-; so marked. 'J'hc physical signs are tho:.:e or l>ronthitis. In 
childn1n there may he dcfrciirn resonance at the bases, from scattered areas of 
bronc:lio-pncumonia; or, what is equally suggesti,·e, areas of hyper-resonance. 
Indeed, the pcrcu~t:.ion note, particularly in the front of the chest, in some 
cases or miliary tuberculosi~, is full and clear, and it will be noted (post mor
tem) that the lungs arc unusuallJ1 rnluminous. This is probably the result 
of more or lrss widespread acute emphysema. On auscultation, the ·rUlcs 
arc either sibila n t and sonorous or small, fine. and erepitanl. There rnny be 
fine erepitalion from the occu r rence or tubercles on the pleu ra (J-lirgcnsen). 
In children there rnay be high-pitched tubular breathing al the bases or 
toward the root or the lung. Toward the close the rtdcs may be large r and 
more mucous. The tcmperaturn rh;es to 102° or 103° li'., and may present 
the il1\·crse type. The puli;c is rapid and feeble. In the very acute cases the 
spleen is always enlarged . The disease may prom fatal in ten or twelve days, 
or may be protracted for weeks or enn months. 

DL\GN081S.-'l'he diagnosis or this form offers less difficulty ancl is more 
frequently made. There is orten a history of previous cough, or the patient 
is known to be the subject of local disease of the lung, or or the lymph glands. 
or of the bones. In children these symptoms following mcmdcs or whooping 
cough indicalc in the majority of cases acute miliary tuberculosis, with 
or without broncho-pneumonja. Occasionally !be sputum contains tuberele 
bacilli. 

The ehoroidal tubercle occurs in a l imited number of cases and may help 
the diagnosis. l\[orc important in an adult is the combinaUon of dyspncca 
with eyanosis and the signs or a d iffuse bronchit is. Jn some instances the 
_occurrence or cerebra l symptoms at once gives a clew to the nature or the 
trouble. 

Meningeal Form (Tuberculous Meningitis, Basilar Meningitis).-This af-
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f<"dion, which is also.known as acute hydrocephalus or ''water on the brain;· 
is essentially an aculc tnhcrculosis in which the membranes of the brain, 
somctimC!:i of the cord, bear the brunt of the attack. Our first accurate 
knowkdgc of thi:-- affection elates from the publication of Hobert \\'hytrs 
Ob.-errntions on the Uropsy of the Brain, Edinburgh, 17()8. lle studied 20 
ca~es and di\"idcd the disease into three stages, according to the condition of 
the pulse. 

Though Oucrsant had as early as 1827 used the name gmnular manin
gilis for this form of inflammation of the mcningc~, it was not until 1830 
that PapaYoine demonstrated the nature of the granules and noted their 
occurrence with tubcrc:lcs in other parts. 

ln 18:32 and 1833, \\'. \\'. Gerhard, of Philadelphia, made a ,·cry careful 
study o[ the disea'c in the Children's Hospital at Paris, and his publications, 
more than lhoi;:.c of any other author, sencd to place the disease on a firm 
analomi<:al and clinical lrn ::;is. 

There a rc SC\'Cra l spc(:ial etiological factors in connection with this form. 
It is much more common in children than in adult:-:. Jt occur::; during the 
fin~t yrar of life, bul is more frequent between the seconcl and the fifth years. 
In a majority of the case:; a fo(:us of old tuberculous will be found, 
commonly in the bronchial or rncsentcric glancl :;:. Jn a in:-:b111crs the 
afkc:lion seern:; to be primary in the meninges. Jt iH Yrry dillic:ull, howeYcr, 
in nu ordina ry post mortem to make an cxliau~tin: sc·arch, and till' lesion nrny 
be in the bones, sometimes in the midd1c car, or in the grnilo-urinary orga ns. 
In tho~c insl;rnc·rs in which no primary focus ha~ hccn 1li~(·mc·n•il it has h<'rn 
l"ug-geeted thnt.. the bacilli reach the meninges through iht• crihriform plate 
of the ethrnoid from the upper part of the nostrils, but this is not 
probable. 

I\JonBID A N.\TO:~ i:Y.-Thc meninges at the base arc most inrnl\'ed, hence 
the term bafiilar nwningitis. 'J'hc parts aboul tlic oplic c:ltiasm, Lhc 8yh·ian 
fissures, and the intcrpecluncular space arc affected. There may be only !'light 
turbidity and 1naHing of the membranes, and a certain stickine~s with serous 
infiltralion; but more commonly there is a turl>id cxudale, fibrino-purulcnt 
in charadcr, which co\·ers the structures at the base, surrounds the nenes, 
extends into the Sylvian fissures, and appears on the lateral, rarely on the 
upper, sur_foces oJ' the hemispheres. The tubercles may be very apparent, 
parlicttlarly in the 8yh·ian fissures, appearing as small, whitish nodules on 
the membranes. rrhey rnry much in number and size, and nrny be cliflicult 
to find. The amount of exudate bcaTS no definite relation to the aburnlance 
of tulwrdcs. The arteries of the anterior and posterior pc•rforate11 r.::paccs 
shouhl he carefully \\'ithdrnwn and searched. as upon thc.•111 11odui<11· tubercles 
nrn,r bC' found wlwn 11ot pn•scnt elt:ewhcre. Jn doubtful <:a::;c.•t" the middle cere
bral ai'fl>ri<•s should be Ycry carcfullv remoYed, spread on a glass plate with 
a bla<:k had.;grnund, and C'.~amined ,~·ith a kns. The tuberd<·s nrc then seen 
as nodular pn]argC'ments on the sma11cr arteries. ' l'he lateral \·enlricles arc 
dilated (t1<·1dC' l1 ydroct'phaluR) and contain a turbid fluid; llie epcnrlymn may 
be !:'Offt'rn'd, nJHI lhe sc-plum lncidum and fornix nre usually broken down. 
Th e ('On\'Olulions 1HC' of'tC'n flatfened and the sulci obliterated owing to the 
inc:rc•aFild intra-\'C'lltritular pressure. 'l'he nwning<.'S urc not alone inrnh'ed, 
but the contiguous cerebral substance is more or less cc<lematous and infil-



trated with IC'ucocytcs, so that anatomically the C'ond.iiion is in rrality a 
meningo-cncepltalilis. . 

There are instances in which the acule proc·r~~ is ai<~nc·iatr<l with rhro111c 
meningeal tuberculosis; cases which mny for months prPf'C'nl the c·linic:al pir
ture of brain tumor. Although in a majority o[ instantc:.; the prore~s is cere
bral, the spinal mrningcs may also be inrnhed, particularly those or the cer
vical cord. There arc cases, indeed, in which the symptoms arc chiefly spinal. 

SYMPTO:MS.-Tuberculous meningitis presents an extremely complex 
clinical picture. It will be best to describe the form found in children. 

Proclrnmal symptoms arc common. The child may liarn heen in failing 
health for some weeks, or may be convalescent from measles or whooping 
cough. ln many instances lhere is a history of a fa1 1. The c1iilc1 gels thin; 
is restless, peevish, irritable, loses its appetite, aml the disposition may com
pletely change. Symptoms pointing to the disense may then i::.c l in, either 
quite suddenly with a conru lsion, or more commonly with headache, vomit
ing, and .fever, three essential symptoms of the onset which arc rarely abi<ent. 
The pain may be intense and ngonizing. The ehi ld puts itH hand to its head 
and occasionally, when the pain becomes worse, g-ires a Rho rl , sudden cry, the 
so-called hydroccphaJic cry. Sometimes the child sc:rca111s continuously until 
utterly exhausted . The ' 'orn iting is without apparent cause. ancl is indeprn
clent of taking of food. Constipation is usually present. The fcn'r is slight. 
but gradually ri ses to 102° to 103° F. The pulse is at first rapid, f':ubsc
qnentl.v frregular and slow. The respiration:; arc rarely altered. During 
sleep the child is TCStiess and disturbed. There may be twitthings or the 
muscles, or sudden sta rlings; or the chi ld may wake up from sleep in great 
terl'or. Jn this early stage the pupils are usually contraclcd . 'l'hcse are the 
chief symptoms of the initial stage, or, as it is termed, the slage of irrilalion. 

Jn the second period of the disease these irritative symptoms subside; 
vomiting is no longer marked, the abdomen becomes retradcd, boal-shapecl, 
or carinaled. rr hc bowels a rc obstinately constipated, the chi ld no longer 
complains of headache, but is dull and apathetic, nnd when roused is more or 
less delirious. The head is cHen retracted and the C'liild ullcr::: :rn ocC'asiona\ 
cry. The pupils are di lated or irregular, and a squint may <lernlop. Sighing
respiration is common. Convulsions may occur, or rigidity or thr mustlcs of 
one side or of one limb. The temperature is Yariablc, ranging from 100 to 
102.5° F . A blotchy erythema is not uncommon on the skin. J[ the finger
nai l is drawn across the skin of any region a Ted line comes out quickly, the 
so-called tachc cfrCbrale, which, however, has no diagno~lic i-;ignifi<:ancc. 

In the final period, or stage of paralysis, the coma incn•ases and the child 
can not be roused. Convulsions are not infrequent, and there arc spa~modic 
contractions of the muscles of the back and neck. Spasms may occur in the 
limbs of one side. Optic neuritis and paralpds of the ocular musdet:' may be 
present. 'J'he pupils become dilated, the eyel ids are only partially closed, and 
the •)'cball s are rolled up so that the eorneao are only uncoYcred in part by 
the upper eyelids. Diarrhcea may occur, the pulse becomes rapid, and the 
child may sink into a typhoid state with dry tongue, low delirium, and invol
untary passages of urine and faces. The temperature often becomes sub
normal, sinking in rare instances to 93° or 94° F. In some cases there is an 
ante-mortem elevation of temperature, the fever rising to 106° F. 'l'hc entire 
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duration of tlie disease is from a fortnight to three or four weeks. A leuco
C)iO~is i~ not infrl'quently prE;>sent throughout tlw disease. 

'l'ht·re are ca~r...- of tuberculous meningitis "·hich pursue a more rapid 
course. They set in with great Yiolence, often in per::.ons apparently in good 
health. am] may prorc J'atal within a few days. ] n these instances, more 
commonly seen in u<lults. the conYex surface of the brain is usually in rnh·ed. 
There are again irn•.lanccs which are rs~ential l y chronic and clixplay symptoms 
of a limited mmingitis. sometimes with pronounced psychical symptoms, and 
S0111('iillH.'S wilJi fhOl'=C of Cerebra] tumor. 

'1111<'1'(' n1·r CC'rlni n features which call for special comment. 
'J111C' ir1·(·gularit.r and :-1lowne:::s o[ the pulse in the early and middle stages 

of the disra~r nrr point s upon which all authors agrce. Toward the close, as 
the llC'a rL's ndion hc•C'omrs weaker, the pul!mlions nre more frequent. The 
temp<.1 ralurP is usunll.r cleYated , but there are im;tanc:<'s in whiC'h it does not 
ri i::e in the wholC' tour:::;c~ of the dii::ease muC'h aboYe 100° P . H may be ex
trenwly irreg-tilar, and the oscillations are oflen as lllUC'h as three or four 
degn·('~ in the day. 'l'oward the dose the temperature may sink to D5° lj'., 
oC"casionally to !JI 0 F'., or there may be li,rperpyrexia. ] n a case o[ Bii.um
lcr's the lemp<'ralure rose uefore death to ~3.7° C. (110.7° F.). 

'J'hc ocular symptoms of the disease are of special importance. Jn the 
early stage~ nanowing of the pupils is the rule. •r oward the close, with in
crease in the intra-f·ranial pressure, the pupils dilate and 31'(' irrcgular. rrhere 
may be COlljl16<lfC' dc\ialion or fhe eye~. Of Ocular Jll' l'YC'R the third is most 
frequently i1nohe<l, som<.'iimes with parnl.n..:.is of the faC'C'. limbs. and h,rpo
glo:-:sal nc.>nc on the opposite side (syndrome of \\~1.:her). dnC' to H lc~ion Jim~ 
ited to tlw infNior nnd int(1r1111l part or the crus. Thr drnngl'S in the rrt-inre 
are important. :\eurilis is lhe most c·o1111non. .\r{·ording to Gowers, 
thr al find be('omes full tolorecl and lws lrnzr ouflinrs, ancl the veins are 
dilated. 8welling and stri11tion become pro11oun(.'e<l. but the neuritis i8 rare1.v 
intensl'. or 2U ('flS('S Htnclicd by Oarlic:k, in {j the condition was or diagnostic 
Yfllue. 'l 1he lubcrc: lt1s in lhc choroid are rar€' and muC'h less frequently see11 
<Jurin~ Ii l'e than post modem fi gu res would .indicntc. Thu s, Litten found 
them (post mol'tC'm) in 39 out of 52 cases. 'Phey were present in only 1 o[ 
the 2G rn~es of tubl'rC"ulous meningitis examined by Garlick. IIeinzel exam
ined with nc.>g;1ti'c rrsults 41 cases. 

Among the motor symptoms con\'Ulsions are most common, but there are 
other c·hanges which cle::crre specia l mention. A tetanic contraction of one 
li111b may pe r~i:--t for sc,·cral clays, or a cataleptic condition. Tremor and 
alhctoicl mon•nH·nts are sometimes seen . The parnlyses al'e either hemiplegias 
or monoph•gi;1R. I lemiplC'gia may rei::ult from disturbance in the co rtical 
branC'hC's of the middle C"e rebral artery, occasionally from softening in the 
internal c·ap~ule, due to im·o]Yemc•nt of the centnil brand1C's. Of monoplegias. 
that of tli<.' ftH'(' is pc>rliaps most common. and i[ on the right side it may occur 
with uplin~ia. In two of my raseR jn adults aphasia occurred. Brachial mono
plegia rna.r hC' :H.:~o(·ialt1d with it. Jn the more ch~·o 1~i c rasco tl_ie symptoms 
persist. for months, nncl there may be a charadenstic Jacksonian epilepsy. 
l\t•rnig·~ sign 111ny Uc pl'C'SenL, b11t is not constant. ' l'he Babinski reflex is 
S01lH'ii11l(':-' fo1111d. 

Tlw 01.w:-..:0~1~ of fulwrtulous rnening-itis is rarrly diffiC"ull, and points 
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upon which special stre~s is to be faid are lhc c:xi1;lcncc of a tuberculous focus 
in the body, the mode of on~et and the symptoms. nncl the CYid::!Jl('C obtained 
on lum bar punc:ture. The Jluicl withtlrawn is lurbid, under inc:rCal"cd pres-

and the protein content is increased. Hy <·cnlrifugalizalion. careful 
and tong scareh, t11IJ<.1 rde bacilli ern he Sound in a large proportion 

o[ c·n~t·s-i n 1:33of1:37 in oiw Reril'S (H emenway). The cells arc U!:iUa!ly muc-h 
incrt'at-'.ed in number ancl a large JJ<.'rc-cntagc (on~r DO per ccnL) arc small 
rnononuclenr lymphoeyte!', though oc:ca~iona ll y an excess or polymorphonu~ 
clear h•m·otdcs is found. 

'J'hc l'Ho~;~os1:-; in thii:; form of meningitis is always most serious. I h.ne 
llC'ither Sl'l'll a c·a!'C whic-h I as tuberc-ulous rC'CO\'er, 1)01' fo"·c I seen 
po~t lllfll'l1·m C\'i(1em·c of pa~t or thi,:; natun'. Cases of reCO\'Cl'Y h U\'C 
been r(•porl('tl hy r<.1liable au!ho riliPs, but LIH'y arc ext remely rare, und there 

a reasonable doubl as to lhc correctness of Ilic diagnosis. ' J11 ic clifl'er
and l rl·at11H'nl are con~idered in co nnect ion wilh ac ute men-

ingiti~. 

HI. TUBJ;RCULOSTS OF TIIE Ln!Pl!ATIC SYSTEM 

1. Tuberculosis of the Lymph-glands (Scrofula) 
Srrorula is tnbrl'<:lr, ;u:; it !ms brcn Rhown Uwt Lhc bacillus of Koch is the 

esscnt.i;1I clrmrnL Formerly special aUcnlion was given to different types 
of ~<·1·of'ul11, of whi('h two i111porlant forms were recognizcd-U1c s.anguinc, in 
wliid1 the ehild was slightly hnilt, lall, wilh F-mall limbs, a fine cl ear ski n, 
sort silky h;1ir, [l!ld was n1Pnhdly very bright :mil inlcll igeni; and the phleg
nia tic l,rpc, in whid1 thr child was short and thick-set, with coa rse featu res, 
muddy complexion, and a dull, hcayy aspect. lt is not yet defi ni tely settled 
whctliPr lilt• Yim:; whid1 produc:rs the el1ronic tuhcreulous adcnitis or scrofu la 
differs from tlrnl whi('h produces tuhcrculo~is in other parts. or whether it is 
the loC'al condiLio11s in lhe glnnd~ which <lccou nt for the slow de\1elopment and 
mildPI' ('OlirSC'. The ob~wn;lfions or J..,inganl :ll'C' important as show ing a 
variation in the Yirulencc or lhe tubt"rclc bac ill us. Guinea-pigs inocnlalecl 
wilh ordinary luben:le sliowccl lymphatic inf..:ction withi n the firsl week, and 
the a1iimals died within lhrcC' months; infccll'<l with materia l i rom scrof ulous 
ghm<l:-:, the lymplrntic cnlarg-cmcnt did not appcar until the second or third 
wr<•k. nnd lhc animals !'unin'd for six or S('\"C'll months. Ile showed, more
OYC'r, fhut f!JC YirulrncC Of the infection Obtain('d from the SCl'Ofu loUS glands 
increased in in tcni:-it.r by pas~ing through a SCl'irs of guinea-pigs. ln acer
tain number .o_f cases lh~ infection is wit h .the hoYinc germ, but exaclly in 
wllal proporl1on, and w1lh what special clrnical features has nol yet been 
determined. 

'l'ubercu lous adenilis, met with at all ages, is more common in child ren 
than in aclnlls, and may occur in old age. 

' l' ulH'rC'lr lmcilli nrc uhiquitou~ : all are cxpo~C'd to infection, and upon the 
}oral C'OOc.lifiOUS, wlwthc>r farnrnhJc Or unfaYOJ'alJJe, dcpmcls the fofe Of those 
orgm1i:-;ms whic-h find lrnlgnwnl in our bodirs. A special predisposing factor 
in ly111phHLic tnbrrnilol"iR iR cuin rrh of the rnucom:. membranes, which in jtself 
excilrs slight adcnilis of t!i0 11c•iglibori ng glumfa. "Jn a chi ld with constantly 
recur ring ll:l~o-ph:uyngc'nl f·;llarrh, ih0 hnc ill i which lodge on lhc mucous 
membranes find in all prnbahilily the p;al<•ways 1 .. ,, strictly guardr<l an<l are 
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taken up by the l.rmphatics and pasoecl to lhe nearest glands. The impor
tanc·e of tlie tonsils as an inf<:dio11-atrium has of late l>ecn urged . In condi
tions of lH.•a lth Ill(' l0<·al rl'.sistarn.:e, or, as some would pui it, the phagocytes, 
woul<l h(• attiH• l'nough to deal with the inrnder::.. but the irritation of a 
l'lironie t:alarrh wc•ahns the resisl<rnce of the lymph-tisRue, and the bacilli are 
c·nabl<·tl to grow and graclnally to change a simple into a tuberculous adenifo .. 
The fr<'IJHl'nl asi;oc-iatinn of tuberculous adcnitis of the bronchial glands with 
whooping- cough and with measles, and the association of tubercle in the 
rnrf:.l'llil·ric g land s in C'hild ren with intestinal catarrh, find in this way a 
rational explanation. 

'l'h c following arc some o[ the features of interest in tuberculous adc11itis : 
(a.) r11he lo('al charadcr of' the disease. r.l'hus, lhe gl::indr; or the 11eck, or 

at the hifurc:alion of the bronchi, or those of the mcscntcry, may be alone 
ill\'Ol\'ed. 

(U) 'J'hc tendency lo spontaneous healing. Jn a large proportion of !lie 
cnS('S the hattlc which ensues between the bacilli and the protectirn forces is 
long; but the latter are finally successful , and we find in the calc ified rem
nants in lhc bronchinl and mescntcric lymph-~lands CYident'C'S of Yictory. 
Too oftrn in lhe bronc·hicil glands a truce only i~ d('dared nnd hostilities may 
brc1ak out afn·sh in th<' form of an ac·ute luhC'rculosis. 

(c) 'l'hc tt•rHkncy of tuhrrc·ulous acfoniti:- to pass on to suppuration. The 
frequrnc.r witl1 \Yhith, particularly in the glands of the ncc·k, we find the 
tuberculous procc~scs associated with suppurat ion is a speci:il feature of this 
form of rHknitis. In rn1arly all instances the pus is slC'rilc. \\'lirfhN the 
suppuration is <'XeitC'd by the bnrilli or hy their produC'ts. or wh<'ihcr it is the 
TC'~ult of a mix<'d in[l'ction with pus organi$mS, which arc sub~equcntly de
strorC'<l, has not been $eUled. 

·(d) The cxistC'ncc of an unhealed tuberculous aclenitis is a constant 
menace lo the organism. lt jg safe to that in three- fourths of ihc in-
stanC"rs of ncule tubNculosis the infection der iYecl from this sou rer. On 
the other llan<l , it has bccu urged that "sc rofula'' in childhood giHs im
munity in adult life. We certainly do meet with many persons of exceptional 
bodily ,-igor who in childhood hacl enlarged glands. but the <'Yid('llcc which 
Marfan brings forward in support of this Yicw is not ronclusi,·c. 

Generalized Tuberculous Lymphadenitis.- l n exceptional imdanc·C'~ we 
find cliffu,e tuberculosis of nearh· all !he lnnph-glancls of the body with lit
tle or no in rnl\'crncnl of other parts. The most cxl rC'rne raSl'S of it, whic-11 I 
ha\'C~ $C'Cll, ham been in ncgro patients. rrwo wcli-mark(1d C<ISC'S OCCttrred at 
the Philaclelphia H ospital. Jn a woman, the chart from April. 1R88, until 
~farC"h. IB8!l, showc1l persistent feyer, ranging from 101° lo lO;l 1"., oc
rasionall.r rising to 10~ ° F. On Deccmbrr lGlh the gla nds on the right side 
of the 11C'c·k were rc•nll)\'C<l. After an attack of er.rsipehts, on FC'brnary !';th. 
1'.lil' graclu:1lly sank and cliccl }[arch 5th. 'fhe ]ungs prcscn{(•cl onl,r one or 
two puc-k<'l'Ccl ~pots at the apiccs. rfhe bronchial, retro-peritoneal, and lllCSC'll

lc ric gfonc1~ \rC'rC' grC'at ly C'nlargccl and cascous. ri~h erc was no intC'stinal, 
utCl'inr. Ol' bOllC' clisetlSC. rJ1hc continuous Jiigh feY'CJ' in this C:1SC clcpendccl 
apparently 11pon the tubNculous nclenilis, which was much more extc nsiYC 
than was snpposC'd during life. In these instances the enlargement is most 
marked in the rdl'o-pcritoncal, bronch ial, and mesentcr ic glands, but may be 
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c1lso pre$ent in the group~ of external glands. Occurring acutely, it presents a 
pidure n·~('mbling Jlodgkin'!' dieease. In a case whic:h ditd in the ::\lontreal 
C.:erwrnl ]lo:-:pital this diagnosis was made. The cerYil'al and axillary glands 
were rnorn1011oly pnlargell. and death was cause<l by infiltration of thr hnynx. 
]n infants anll children there is a form of general tub('l'Culous adenitis in 
whic·h the Yarious groups of glands are succes~i,·ely. more rarely simultane
ou!'l,Y, inrnh-rcl, ancl in which death is caused either by cachexia or hy an 
acute infedion of the meninges. 

Local Tuberculous Adenitis.-(a) CEHVICAL.-This is the most common 
form rnri with in children. 1t is seen particularly amo11g the poor and 
those who Ji\'C C'Ontinuously in the impure atmosphere of badly YCntiJated 
lodgings. C'hilclrcn in foundling ho~pitals ancl asylums are specially prone lo 
Lhr cfo~ease. In tile United Slates it js most common in the ncgro race. As 
a1reaclv stntecl, it is often met with in catarrh of the nose and i.hroat, or 
chronic enlargenwni of the tonsils; or the child may have had eczema of the 
sca lp or a purult•nl otitis. 

rrhe suhmaxillary glands are first inrnlYed, and are popularly spoken of 
as enlarged kt·rnrls. They are usually larger on one side than on the other. 
_\ s lhey inC'rease in size, the indh·idua1 tumors can be fell; the surface is 
smooth an<l the ronsistence firm. They may remain isolated. but more com
monly they form lar~r. knotted mas5es, o\·er which the skin is, as a rule, 
freely mornhlr. ] n many cases the skin ullimately becomes adherent, and 
infiamnrnlion and ~uppurnlion occur. _\n abscess points and, unless opened, 
bun.;ts. Jearing a. sinus which heals slowly. The disease jg frequently asso
ciated with coryzn, with eer.ema of the scalp, ear, or lips, and with conjuncti
Yitis or keratiti::.. \\'hen the glands are large and growing actively there is 
fe\'e r. The subjects are usually anremic, particularly if suppuration ]rns oc
cu rred. rrhe progress of this form of adenitis is s1ow and tedious. Death, 
howercr, rarely follows, and many aggranted cases in children get w('ll. Not 
only the s11b111o xillary group, but the glands abol'e the c la vicle and in the 
posterior cen·ic·al triangle, may be im·ohecl . In other instances ihe cervical 
and axi llary glandl! are inrnhed together, forming a continuous chain which 
extends beneath the clal'ic!c and the pectoral muscle. \\'ith them the bron
chial glands may also be enlarged and caseous. Not inrrequenUy the en
largement or the snpra-clavicular and U."<illary group or glands on one side 
precedes a tuberculous pleurisy or pulmonary lubf'rculosis. 

(b) T1uc11Eo-onoxc11uL.-The mcdiastinal lymph-glands constitute fil
ters in which lodge the various foreign particles which escape the normal 
phagocytes of bronchi and lungs. Among these foreign particles, and proba
bly altac·hed to them, i.ubc·rcle bacilli are not uncommon, and we find Luber
c·lrs anll <«lHOUS matter with great frequency h1 this group. Northrup found 
them inrnhrd in e,·en· one of 127 cases 0£ tuberculosis at the New York 
1"oundling ] fospital. rjih is tuberculous adenitis may, in the bronchial glands, 
attain tlir dinH'llf'.ions of a tumor of large size. r n children the bronchial 
adt>nitis is apt to be ast<ociated with suppuration. 'The glands at the bifurca
tion or the trachcii are first ill\'olved and chiefly on the right side-in H per 
cent. of Wollstein's cases. Irregular fever, failure of m1Lrition, loss o[ appe· 
tile, and lnseitudc may be caused by the absorption of toxins; pain is rare, 
though it is complained of sometimes in the mammary region. The cough 
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is paroxysmal, often bras::;y, so that it has been mistaken for whooping cough. 
lridor, when pr('i-ent. is more often expiratory. The phyl"il'al sign~ are not 

very definite. Dilated Ycins over the anterior ai;:pcd of the thorax, ab::;cnce 
of descent of the larynx during inl'piration, and pain on prc!-llntre oYcr the 
upper dorsal vcrtC'hrcr arc mentioned. Extension of the normal dulne:-:~ on~r 
the upper four thoracic ,·ertcbrro lo the fifth and sixth ifl. of imporb:llll'l', and 
there may be para-,·crtchral clulness on delicate percusi-ion . 8omc writers 
lay !'f n~r-:.s upon the hronrhophony o,·er the upper thorac·ic Ycrtebnc, :ind a 
venous hum may be heard sometimes over the manubrium. The X-ra~' pic
tures are regarded by experts as distincii,·e, showing the shadow extending 
from either side of the spi ne. 

Some of the more uncommon effects are the following: Compref:sion of 
the superior Ctl\'a, of the pulmonary artery, and of the az.vgos vein. The 
trachea and hron(·hi, U1ough often flattened, arc rarely t:eriou!'ly comprc::.sed. 
The pncumogasl ric ncnc may be inrnlvcd, particularly the recurrent laryn
gen l braneh. )lore important really arc the perforations of the enlarged and 
softened glarnls into the bronchi or trachea, or a sorl of i;::econdary c,n;l may 
be formed between the lung and the trachea. A::.phyxia has hcen caused by 
blocking or !hr larynx by a C'3~C'OllS gland which has ulcerated through the 
bronchm• ( \ .oek·kcr). and Cyril Ogle ha8 reported a cai::e in whi('h the ulcer
ated gland pnwtically orduclecl both bronchi. Perforations of the wi::.:--els 
are much h1ss co111111on, hul the pulrno1rnry artery and the aorta ham been 
opened. Perforation or the (Ci'Ophagus has been dcs('l'ilird in SC\'ernl case:-:. 
One of the most F-('rious effeds i~ infection of the lung- or pleura by the casc
ous glancls sihwted de('P along the bronchi. 'l'Jiis may, ;rn i~ often ell'arly 
seen, he by direct contad 1 and it may be diflicult to dc•tl'rminr in some sec
tions where l lie casC'ous bronchial gland terminates and the pulmonary 
begins. Jn other instances il takes place along the rool or the lung and 
subpleurnl. Among oilier f:cqucnces may be rncntionrd <lirnrticulum of the 
cesophagus following adhesion of an enlarged glnnd and ih:1 ~ubi'ZC'f!Ue n t retrac
tion; ancl, in the case of lhc anterior mediastinat ancl aortic groups, the fre
quent produdion o[ pericarditis, either by contact or by ruplurc of a soft
ened g land into the sac. 

A serious (langcr is systemic infection, whkh takes place through the 
vessels. 

(c) 1\IESENTER IC; ']_,_\BES :i\lESENTERIC_\.-ln this; affection, the abdomi
nal i;::crofula or old writers, the glands of the mcf:enter,r and retro-peritoneum 
become enlarged and rasettte; more rarely the)' suppurnte or call.'iry. A slight 
tuberculous adenilii-; is exlremC'1y common in children. and is often acci
dentally found (post mortem) when they have died o[ other di,ea,es. It may 
be a primary le~ion associated with intestinal catarrh, or it may be secondary 
to tuberculous dii::.ease of the intestines. 

The statistics or abdomi nal tuberculosis show a grent rariation in different 
loca liti es. '!'hf' ~mall percrntagr in Xew York. le:;.~ lhan one per cent. of all 
ea~cs (Bovaircl and ML Sinai Il ospital figures). contrast~ wilh the hig-h fig
ures gi,·cn for 8collnncl by J-ohn rl'homson, 3.57 for Edinbuqrh and ·L5l for 
Cllasgow. ' l'hc general i1wol\'emcnt of lhc g1an(ls infrrrC'res seriou~ly with 
nutriti on, and the palienli'Z are puny, wastrd. and anrt>mic. rrhe ah<lomrn ie 
('n\arged and tp11panitic; diarrhCJ;'a i£ a con:-:tant feature; the stools arc thin 
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and oftcnsivc. There is moderate fever, bul the general wasting and dehilif,\ 
;1re the 11108t clrnraderistic features. The cn largl'd !!larnls can not often lw 
f(•lt, owing- to the cfo.;f('ndcd condition of the bowels. These cases arc oflcu 
spoken or as consumption o[ the bowels, but in a majority of them the fotc~
tincs clo not prc:::cnt tuberculous lcEoion~. In a cons iderable number of thC' 
ca~cs of tabcs mcscntcrica the peritoneum is also involved, and in such the 
abdomen is large and hard, and nodules may be felt. 

J n adults tubercu lous disease of the lllCScnlcric glands may occur as a 
primary affection, or in assoc iation with pulmonary disease. Large tumors 
may exist without tuberculous disease in the intestines or in any other parL 

2. Tuberculosis of the Serous JlJ embranes 

General Serous Membrane Tuberculosis (Polyorrhomcnili•) .-Tho serous 
membranes nrny be chiefly jnrnlved, simultaneously or consecutively, pre
SC' nting a di sUncli\'C and readily r ecognizable clinica l type of tuberculosis. 
There arc three groups of cases. :First, those in which an acute tuberculosis 
of the peritoneum and pleurro occurs rapidly, caused hy loc:il disease of U10 
tubes in women, or of the mediastinal or bronchial lyrnph-glamht Secondly. 
cases in which the cli~cn~e is more chronic, with exudation into both peritoneum 
and plcur~, the formation of cheesy masses, and the occurrence of ulccratiYe 
and suppurnti\'C processc~. Thirrlly, there arc cases in which the pleuro
peritoncal affection is sti ll more chronic. the tubercles hard and fibroid, the 
membranes much thickened, and with littl e or n o exudate. Tn any one of 
these three forms the pericardium may be inrnlvcd wilh the pleur::c and peri
toneum. Il is important to bear in mind that there may be no visceral tuber
culosis in lhesc cases. 

Tuberculosis of the Pleura.-(a) AcGTE 'rrnE1<CuLous PLEl'RlSY.-lt is 
d iffic ult in tl1c present slate of our knowlc<lgc lo rslimatc lhc proportion of 
lr1stances of acute pleurisy clue to tuberculof'is (~ec Acute PJeurisy). The 
cnscs arc rarely fatal. ]J ere, too, the re arc lhrcc groups of cases: (1) Acute 
tuberculous pleu ri sy with subseciuent chron ic course. (2) RcC'onclary and ter
minal forms or acute pleu risy (these are not llllf'Ornmon in ho:::pilal practice). 
And (3) a form of acute tuberculous suppurati\'C plturik)'. A considerable 
number of the purulent pleurisies, desig1rnted as latenL :ind chronic, are 
caused by tubercle bac:illi, but the fact is not so widely recognized that there 
is an acut<>, ulc·rratiYr, and suppuratiYe di::ea~e whi('h may run a \'Cry rapid 
course. The pleurisy sets in abruptly, with pain jn the side, feyer, cough, 
and :-:omctimes with a chill. There may be nothing to sug~cst a tuberculous 
process, and the subject may ham a fine physique and come of healthy stock. 

(b) T111;; SUJL\CUTE AND CHRONIC TL"BEBCULOL'S PLEUUISIES arc more 
common . The largest group of ~ascs comprises those with scro-fibrinous er
fu!'ion. The onset is insidious, the true character of the di~rase is frequently 
over1ooked, and in almost ever.'' instance there are tuberculous foci in the 
lungs and in the bronchial glands. These are cases in which the termination 
is often in pu1monary tuberculosis OT general miliary tuberculosis. In a few 
cases the exudate becomes puru1cnt. 

Ancl , lastly, there is a chronic adhesive 7Jlem·isy, a primary proliferative 
form which is of 1ong standing, may lead to very great thickening of the memr 
brane, and sometimes to invasion of the lung. 
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al w :~r:·u/:1'~1::;·~ L'( ! ll ;:~ i·~-,1~11 ;: ~:~n.111 11·~·u 11 ~~ ~t'rit~u l:·:ii·~·. e~~1:11;:~s~~n:1 '::~·11;;~\~l'C'~:~ : ... :a ~;~11;1 i~ 
c:hronit pll1uril:'y Il'!'ulli--. \1hid1 may be rimple, hul !11l1t'l<·h:.; an· t-l'al 
fc~n·<l throug-h the adhe:-;inm;. ~\n a<.:ulc lubt•rtulous 
clired exten:-;ion. The fluid may be H'ro-fihrinou~ or or may 
betnme puruknt. ~\ nd. Ju~tly. a H~ry tommnn c1cnt in p11lm1111:11y t11hl'l't'll 
lo!'i~ is the Jl(>l'fnrnlion of a superficial spol of soft(·nin;;. ;1111! till' p111dll(:tion 
of 11yo-1111r1w1ofltura.r. 

'!'he g-ent•rn l ~ymplomalology of these forms will be c:on:--idn<'d under dis
ease or !lie pleura. 

Tuberculosis of the Pericardium.-~Iiliary luberdrs may o(·t·ur ns a part 
of a g<'nrral in[cc.:tion, but the lcnn i~ properly limitt•d lo (':1~1'R in whith, 
ciUicr ai; a primary 01· secondary procrsR, lhcrc is cxlt' nl-iire ol' \hr mrm-
brnne. Tuberculosis is not so common in the pcricardiun1 ;1:-; in tht' pkura 
and peritoneum, but it. is certainly more common limn t!H' litrr;1lure would 
lead us lo suppose. George Xorris found 82 intilan<:cs among 1,780 po:si 
mortems in tuberculous suhjcds. 

We may I"Ccognizc four groups of cases: :First, those in whi('h thC' corn1i
tion is C'nlirely latent, and the diEcasc is discOH'mi ac(·i<knlally in i11di\iduals 
who have diC'd Of Other affecliona OJ" of Chronic pul1110nary tulJl'l't'U\osis. 

~\ sec:ond g roup, in which the symptoms arc those of tardi<w in:-:ullitierwy 
following the dilatation ancl hypertrophy consequrnl upon a d:ronit adh(•:.;i\c 
pericardilis. The ~ymptoms arc those or cardiac clropRy, and SUf!g<1id Pilhe r 
idiopathic hypertrophy and dilatation, or, if there is a loud hlowing ~.n-:.tnlic 
murmur at the> apex, rnitral \'al\'C disease, either insuflil'il' ll«,Y or ~ft•nosis. The 
condition or adherent. pericnrdium is usually overlookt1<1. 

Jn a third group the clinical picture is that of an atutc luhC'l'ttilosi!-!, either 
general or with ccrcbro-spinal manifestations, which h;1R har1 il:.l origin from 
the lubcrculous perica rdium or tuberculous 111edia!"tina l t,rmplt-gh111d8. 

A fourth group, with 8)'mploms of aculc pe:ricarclilis, in<:lu<lcs enseR in 
which the affection is acute and accompanied with more or lt'l'S t':x11da! ion 
of a sero-filJri nous, hremorrhz.gic, or pmulent cha racter. There may he no 
suspieion whatc,-er of the tubcrculom; nature of the I rouhlr. 

Tuberculosis of the Peritoneum.-ln conncdinn with miliary a1H1 chronic 
pulmonary tuberculosis it is not uncommon to fin1l ihr 1wrilo1wum stucltlr<l 
with small gniy granulation~. 'l'hey arc conslirnlly prt'f;C'lll on !lit• ~Nous !'Ur
face or tuhrreulous ukcrs of the intestines. Apart from tlit':k' c-onditions the 
111ernhranr is oflC'n the 8CaL of cxlensiYe tubL1rculout1 c1isca~e, '\ hid1 occur:.; jn 

the following forms: 
(11) .lrulc miliary tuberculosis with scro-fihrinous or bloody l'xndnlin n. 
(b) Chronic luberculo1Jis, cl1anieterizrcl hy ltirg(•r grm\th:-:;, which tent! to 

easratc and ulcerate. The exudate is purulent or scro-purulent. and is oflen 
sacculatcd. 

(c) Chronic fibroid tuberculosis, which may be ~uhat~ute from the onset, 
or which may rrpreRcnt the final stage of an acute miliary eruption. The 
tubercles arc hard and pigmented. There i~ little or no exudation, and the 
serous surfaces arc matted together by adhesions. 

The proce s may be primary and loca1, which was the case in 5 of 17 
post mortems. In cbi lclrcn the infection appears lo pass from the intestines, 
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and in adults lhis is the Hrnrce in the cases associnlcd with chronic phthisis. 
In women the di~c·asr <•>.tends commonly from the Fallopian lubes. In at 
least 30 or -JO per Cl'nt. of the instances of laparot.omy in this affection rrportcd 
by g.'na•rologi~ts the infcC'tion was from them. Th prostate or the sem
inal 'r:-:.iclcs may be the starting-point. ] n many cases the peritoneum is 
inrnhcd with the pleura and pericardium, particularly with the forrncr mem
brane. 

H is inlcrcf:.ling to note that certain morbid conditions of the abdominal 
organs predispose lo the deYeloprnent of the di~casc; thus patirnts with cirrho
sis of the liYer very often die of an acute tuberculous peritonitis. The fre
quency with which the condition is met with in operations upon ornrian 
tumors has bem commented upon by g,ymecologisls. ~Jany cm•cs have fol
lowed trauma of the ahdomcn. A very interesting feature is the occu1Tl'llc:c 
of lubNculosis in hernial :;acs. The condition is not very uncommon. ln a 
majority oI lhe in:;tnnces it has been di sCO\'ered accidcnta.lly during lhe opt:r
ation for radical cure or for strangu lation. In 7 instances the sac alone wns 
inrnh·cd. 

ll is generally slat ed that males arc allacked oftener lhan females, hut 
in the rolleclcd stafo:.lics I find the cases to be twice as numerous in females 
as in male!'; in the ratio, indeed, of 131 lo 60. 

Tuhcreulous pcrilonili:- o<:curs at all ages. H is common in children as~o
cialed with intestinal and me~cnteric disease. The inciden<:e is most fre
quent belwem the ages of twenty and forty. Jt may orcu:· in adrnnc:ed life. 
In one of my {'i1SCS the patient was eighty-two years or age. Of 357 Cll8C5 
collected hy me from the literat ure, there were under ten years, 2'i'; between 
ten and twenty, 7,".i; from twenly lo thirty, 87; between thirty and forty, 71; 
from forty lo fifty. GJ; from fifty lo sixty, 19; .from sixty lo seventy, -4; 
abo\'e sc\·ent.r, 2. Jn America it is more common in the ncgro lhan in the 
while race. 1\Io re blacks llian whiles, 77 lo 70, were admitted lo the Johns 
Ilophins l lo,pitnl (Hnrnnrnn). 

8rMPTOMS.- l n ccrlain special features the tuberculous varies consider
ably from olher forms of peritonitis. It presents a symptom -comp1cx of 
extraordinary di,•crsity. 

ln the first place, the process may be latent and mcl with accidenlallr 
in the operation for hernia or fo r OYarinn tumor. The arnlc O/l.<;et is nOt 
uncommon. l'our C'ases in our records were diaguMed appenclic·itis, two acute 
cholec.rstilis, :rnd six had symptoms of inleslinal ob~lruc:lion, in two of the:-:e 
coming on with great abruptness (llamm:m). The cases haYc been rnistakrn 
for strangulated hernia. Other cas.cs set in acutely wilh fl·,·cr. ah<lominal 
lendernef's, and the symptoms o[ ordina ry acute peritonitis. Cases with a 
slow on::rt, ahdomin11l tendernc:;s, t.rmpanitcs, and low continuous feyer arc 
often mistaken for ly11lwid fri•er . 

. lsfilcs is frequent, but the effusion is rarely large. H is 8ometirnes h::rm
orrhagic. Jn this form the diagnosis may rest between an acute miliary 
cancer, cirrhosis of the liver, and a chronic simple pcritonitis-condition5< 
which usual ly offer 110 Rpccial diITicullics in diffe rentiation. A most impor
tant point is the simultaneous presence of a pl eu ri sy. The tuberculin test 
may be used. Tymzn.nites may be present in the very acute cases, when it 
is due to Joss of tone in the intestines, owing to inflammatory infiltration; or 
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it may ocrur in the old, long-standing cases when unin'r::.al adhesion has 
taken plac·c between the paril'tal and ,·i~c<.•ral h1yers. /o'rn'r is a marked 
~y111ptom in the acute cases, and the temperature may reach 1U:"l 0 or 10l 0

• Jn 
m~m!· in~lanccs the feyer is slight. 1 n the more chronic caSl'S sulmorrnal 
temperature:- arc common, and for days the temperature may not rise aboYe 
97°, and the morning record may be as low as 95.5° . An occ:asional symp
tom is pigmentation of the $kin. which in some cases has led lo the diagnosis 
of Addison's disease. A striking peculiarity of tuberculous peritonitis is the 
frequc•ncy with which the coud:tiou either simulates or is associated with 
tu11tor. This ma\' be: 

(a) Omtnlal; clue to puckering and rol1ing of this membrane until it 
forms an clongrtled firm mass, attached to the transverse colon and lying 
allmart the upper part of lhe abdomen . This cord-like structure is found 
also with C'ntH:erons pcritonili~, but is much more common in tuberculosis. 
Oairdner lws cnllecl special attention to this form of tumor, and in chi ldren 
has ~cf'n it umkrgo graclual re~olulion. A resonant percu~sion note may 
tiOmetimcs be elicited aboYe the mass. Though usual1y situated near the 
umbilitus, the oment.a l mass may form a prominent tumor in the right iliac 
r('giun. 

(b) ·"''arrnlalrd e:nulalion, in which the effusion i~ limited and confined 
by adhe:o;ions b<•lween the coils, the parietal peritoneum, the mei::entery, and 
thr alulo111innl or whic organs. '!'his encysted exmlate is most common iu 
t.he middle zonc>, and has frequently been mistaken for ovarian tumor. H may 
occupy the (•ntire anterior portion of the peritoneum, or tlwre ma~· be a more 
li mited i::acc·ular <:xudatc on one s ide or the other. \\'ilhin the pekis it is 
:u:~oeiatcd with di!-lea!-ic of the Fallopian tubes. Eighteen ca~es in the gynreco
logical words (:!.IL TT.) were operated upon for pyosalpinx ( l lumman). 

(c) In rnre cases the tumor formations nrny be due to great l'l'traction 
or thickening of the intestinal coils. 'l'he small intestine is found sho rtened, 
t.he walli::. enormously thickened, and the ent ire coi l m ay form a firm knot 
close agnin~l the spi ne, giYi ng on examina tion the idea of a sol id mass. 
Nol the small in tC'i::.tine only, but. the enti re bowel from the duodenum to the 
rectum, ha:<. bel'll found forming such a hard nodular tumor. 

(d) Jfrsr11tcric glands, which occasionally form very large, tumor-like 
masses, more co111111onl.r found in children than in odults. rrl1is condition 
ma,· be confined to the abdominal gland s. A:-cites may coexist. rrhe condi
tio~ must be dif'tin~uished from that in chilclrCt1, in which, with ascites or 
tympaniles-!'ometimes both-there can be fl'lt irregular nodular masses. due 
to large c·a::.rous formations bet.ween the intestinal coil:; . :No doubt in a con
sidl•rablr number of cases of the so-called tabt·s mesenlerica, particularly in 
tho:-.e with t•ni<Hgrment and hardness of the abdomen-the con<lition which 
the Frrnrh call carn,an-there is inrnlvement also of the peritoneum. 

The diag110 ... i/; of these peritoneal tumors is sometimes very difficult. The 
omental maRR is a lrsR frequent source of error than any other; but, as a1ready 
mentioned. a similar condilion may occur in cancer. The most important 
prohlrm iR the dia.gnosis of the saccular exudation from ovaTian tumor. In 
fullr one-third of the reeorclPd cases of h1parotomy in tulwrculous peritonitis 
the .d iaanoi::i:; of C'YStiC O\'arian dis.eai::e had been made. rrhe most. suggestive 
points f-or consid~ration are the history of the patient and the evidence of 
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old tubC'rculous lrsions. rrhc physical condition is not of much help, as in 
many insfrmc·C's the patients lrnYc been rohust and well nourished. Irregular 
febrile atlat'ks, gm;;tro-intPslinnl disturbance, and pains arc more common in 
tuberculous disease. Unlc:;;s inflamed there is usua11y not much fever with 
O\'arinn cysts. The Jocal signs are Ycry deccptiYe, and in certain cases ham 
conformed in every particular to those of .cystic disease. The outlines in sac
cular exudation arc rarely so well defined. The position and form may be 
variable, owing to alterations in the size of the coils of which in parts the 
walls are composed. Nodular chees.r masses may sometimes be felt at tho 
periphery. Dcprc~sion of the Yaginal wall is mentioned as occurring in 
enc·ystcd pcritonitir.:;; but it is also found in ovarian tumo r. Last ly, the cou
dilion or the Fallopia n lubeR, or lhe lungs and tho pleura?, sho uld be thor
oughly examinC'd. The association of salpingitis wilh an ill-defined anoma
lous mass in the abdomen !-;honld arouse suspicion, as should a lso involvement 
o.f the pleura, the apex of one lung, or a tcr.:;tis in the male. 

IV. PULMONARY TUBERCULOSIS 

(l'hlhisis, Consumption) 

Three clinical groups may be conveniently recognized: (1) tuberculo
pneumonic pltfhisis-acute phthisis; (2) chronic ulcerative phthisis; and (3) 
fibroid plilhi.1is. 

According to the mode of infection there are two distinct types of lesions: 
(a) When the bacilli reach the lungs through lhe blood-vesRcls or lym

phatics the primary ]cr.:;iou is usually in the tissues of the alveolar walls, i n 
the capillary Ycsscl~. the epithelium of the air-cells, and in the connective
tisr.:;uc frarncwork or the ~epb. The irritation of the bacilli produces, with in 
a fow dayR, the small , g ray miliary nodules, involving several alveol i and con
sisting largely o[ round, cuhoida1, un inuclcar epithe1ioicl cells. De pending 
upon the num\Jcr or bacilll which reach the hmg in this wny, cilhcr a localized 
or a gC'nrrnl lubC'rc11losis is excited. The tubc rclt's may he uniformly scat
te red through bolh lungs and form a part o[ a general mi liary tuberculos is, 
or they may bc> confined to the lungs, or even in grrat part to one lung . ']'he 
changes which the tubercles undergo ha\'e already been referred to. The 
further singes may be : (1) Arrest of the process of cell division. gradual 
sclerosis o[ the tubercle, and ultimately complete fibroid trnmforrnation. 
(2) C'nseation of !he centre of the tubercle, extension nt the periphery by 
proliferation ol the epilhclioid and lymphoid cells. so that the ind ividual 
tubercles or small groups become confluent nnd form diffuse areas which 
undrrgo casC'ation and softening. (3) Occac:.ionally as a result of intense 
infrdion of a l~alizC'd region through the hloo<l-\'ef:l~cls the tubercles are 
thic·kly i-.ct. The inlcnening t isi:;ue becomes acutely in flam ed, the air-cells 
are f1lled with the products of a dcsquamativc pneumon ia, and many lobules 
are in\'olved. 

(b) \\'hen the bacilli reach the lung through !he bronchi-inhalation or 
aspiration fubcrrnloi:;is-thc picture cliITNs. 'rhe r.:;ma1lcr bronchi and bron
chiol es nre morr extrni:1 i\1Cly affected; the pTocc8s is nol confi ned to sing1e 
group:. of nlreoli, hut has a more lobular nnnngcment, nnd the tuberculous 
masses from the outsrl nrc forger, more diffuse, and may in some cases involve 
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an rntirC' lohr or thr greater part of a lung. It is in this mode of infection 
that Wl' !'l'l' lhC' C'haractcristic peri-bronchial granulations and the areas of 
the ~o-<·<1ll1·d nodular broncho-pncumouia. These brunc:ho-pncumonic aHa:', 
witJi 1111 lhl• Oil\' Jiand l'ilH'afion, uJcC'ralion. and ('3\il,\' formolliOll, und Oil the 
ollwr ~1.:lt·rosis and limitation. make up the essential elements in the anatom
ic:al picturt• of tubcrc:ulous phthisis. 

1. Acute Pneumonic Tuberculosis of the Lungs 

'rhis rorm, known al~o by the name of galloping cons11mplio11, i~ met with 
both in children and ndults. Jn the former many of the cnscs are mietaken 
for simple Lroncho-pncumonia. 

'l'wo types. may be recognized, the pneumonic and b1·oncho-pneumo11ic. 
The Pneumonic Forrn.- In the pneumonic form one lobe may be invohed, 

or in some instnnccs ~111 entire lung. 'l'he organ is heavy, the affected portion 
airlci:-s; llil' ple ura is usually core1·cd with a thin exudate, and on section the 
pidure re~embles clo~e l y that of ordinary hcpatization. 'l'hc following is an 
(

1 \.il'<l<·t fnnn the J>Ot"t mortem report or a Ca!-Ze in whic·h dmth OC'Ctll'l'Cd twenty
ninc days aflcr the onset of the ill nesfl;, haring all the characters or an acute 
p11eumonia: '·Left lung weighs 1.500 grani:.: (double the weight of the 
other organ) and i~ ht'fl\·y and airlee.s, crepitant only at the anterior margins. 
8edinn showfl; a small ca\'ily the size of a walnut at the apex, about which 
:ire ~c·attcrcd tubercle;.:; in a consolidated t issue. The gr<'lliC'r part of the lung 
pr<'~c·nts a grayish-white appearance due to the aggregation o[ tubercles whi"h 
in fl;Omc placrs ha\"C~ a conlinuous, uniform appearance, in others are siir
rnundl•cl by nn injcdccl and consolidated lung-ti~suc. Toward the margins of 
UH.· lowC'r lobe strnncls of this firm Tcddish tii-:.sue separate an:rmic, dry areas. 
~1 1 hcrc arc in the right lung three or four small groups of tubercles hui no 
(•[l.!i{'OUS lllll!'fl;('fl;. 'J'JiC' bronch ial glands are not tubcrculOUS.11 

] r Cl'C the intense 
loca l infcc-tion wns due to the small focus at t he apex of the lung, probably an 
aspi r:1 I ion prOC'l'St-i. 

Only the most c·a!'cful inspeclion may reveal the presence of miliary iuber
clei-:., or lhe attention rnny be ar rested by the detect.ion of tubercles in the other 
lung or in the hronC"hinl g lands. The process may in\'Oh·e only one lobe. 
There may ht' oldt'r ;l!'l'a::. which arc of a peculiarly ycllowi~h -whitc rolo r and 
distinctly cascous. The most remarkable picture is presented by case~ of this 
kind in which the disc'a~e lasts for fl;omc months. A lobe or an entire lung 
may he enlargC'd, firm, airless throughout, and com·crted into a dry, ycllowish
whitc. c·h<'f.'S\" Ruh~tance. ('n~l'.!i nrc md with in whit'h till' entire lung from 
npl·X to basC is in lhis condit ion, with perhaps only a small, narrow area o[ 
air-tontaining tissue on the margin. :\[ore commonly. if the clisra:;e has lasted 
for two or three months, rapid softening has taken place at the apex with 
e.\t<'n~i"e ea\'ity formation. 

Males arc much more frequently allackcd than fcmalrs. Of my series o[ 
15 ras.es, l 1 w<'rC males. rrhc onset was acute jn 13, with a chill in 9. Ba
ci ll i were found in the sputum in one case as early as the fourth clay. J''rarnkel 
nncl T rojl' J)l'liPrC' that the cafl;eS arc of bronchogcnous origin, duC' to inl'N·tion 
from a :;mal l foc·u~ Romcwhcre in tlic lung. 'l'lwy found luberl'lc hnc·illi alone 
in 11 of t}l(> ir 1~ eMCfl;. 'l'C'nclrloo. who reports a. fata l ca:-:c on llw sixth day, 
regards the infcc:lion as som<'times hrematogenous. 
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8n.wro~rs.-Thc attack sets iu nbrupily with a <:hill, usually in an inc.li
\'idual who has enj oyed good health, although in many cai::cs the oaset has 
been prcc(•dctl by exposure to cold, or there ham bcm <lcbilitaling circum
stances. The temperature rises rapidly after the chill, there are pain in the 
:-:ide and cough, with at first mucoid, subsequent ly rusty-colored expedora
tion which may contain tubercle bacilli . The dyspncea may become extreme 
and the patient may have sufrocati\'e attacks. 'J'he physical examination shO\rs 
in\'oh-c111cnt of one Johe or of one lung, with signs of consolidati on, du lncss, 
incrl!ascd fremitu~, at first feeble or suppressed vesicular murmm, and subse
quenlly wcll-nrnrkcd bronchial breathing. 'l'he upper or lower lobe may be 
inYol\ecl, or in some casC'S lhe entire lung. 

At tliis timC', as a rule, no suspicion enters the mind or th e practitioner 
that Lhc> c·: i~C' if.i nn.r thing but one of frank loba r pneumonia. Occasionally 
there may be suspicious circum stances in -the hi sto ry or the patient or in his 
family; but, as a rule, no stress is laid upon them ju view or the intense and 
c-harnclcriolic mode o( onset. Between lhe eighlh and tenth day, instead 
of the expected cri~is. the condition becomes aggravated, the tem perature is 
irregular, and the pulse more rapid. 'fhere may be sweati ng, and the expec
toration bconlC's muco-purulent and greeni sh in color-a point of special 
imporl::inc:e, to whieh 'l'nrnbe called attention . Even in the second or third 
WC'l'k, with the persistence or these symptoms, the physician tries to COilSO)e 

hims<:H with the idea that the case is one of unre~olrn<l pneumonia, and that 
all will yet be well. Gradually. howen~r, the severity of the symptoms, the 
prese nce or phy~ical signs indicating softeni ng, the existence or elastic li5-sue 
and tu\JC'rl'le b11.cill i in the spntnm present the mournful proofs that the case is 
one of acute pnenmonic phthisis. Death may occur on the sixth day, as in 
a c;aF.e or T cndcloo's. The earliest death in my series was on the thi 1t eenth day . 
• \ majority or the caRes drag on, and death does not occur until the third 
month. In a. few cnses, eYen after a stonn y om-et and actirn coui·se, the 
symptoms subside and the patient passes into the chronic stage. 

D1AGZ...'OHls.- Wal ers, of L1 ve rpool, who gaye an admirable descr iption of 
these cases, ca lled attention to the difficulty in d i ~tingu i shi ng them from or
dinary pneu mon ia. Certainly the mode of onset affords no criterion whate,'et» 
A healthy. robust-looki ng young lrishman, a cab-drirer, who had been kept 
waiting on a. cold , blusteri ng night until three in the morning, was seized the 
next afternoon with a rioleni chi ll, and the following clay was admitted to 
my wards at lhc Uni1-ersity Hospital, Philadelphia. H e was made the snb
j<·ct or a clinica l Jecture on the fifth day, when there was ab~enl no single 
feature in history, symptom s, 01' phy~ical signs or acute loba r pneumonia of 
the right upper lobe. 1t was not until ten clays later, when bacilli were fou nd 
in his e),,pedoration, that we were made aware of the true nature of the case. 
1 know of no cl' ilcrion by \\'h ich cases of this kind can be distinguished in the 
early stage. A poi nt to which Traube called attention, and which is also 
referred to as important by H erard and Cornil, is Lhe absence of breath-sounds 
in the consolidated region; but this, I am sure, docs not 110lcl good in all 
cases. rl'he tubular breathi ng may be intense and marked as early as the 
fourth day; and aga in, how common it is to have, as one of the ea rli est and 
most suggestive symptoms or lobar pneumonia, suppres:;iou or enfeeblement of 
the vesicular murmur! In many cases., however, there are suspicious circum~ 
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"'rnnre~ in the on~rt: ihe patient has been in bad health, or may have had 
pr<.'\·ious pulmonary trouhle, or there arc recurring chills. Careful cxarnina
t_ion of the ~putum nnd a study of the physical f;igns from clay to day can 
Jlone determine the true nature o[ the case. ·111 one o[ mv cases the bacilli 
wnc foun1l on the fourth day. A point of some moment iS the clrnractc>r of 
the fo\er, wl1ith in true pneumonia is more continuous, particularly in ~ernre 
._~as('~, whereas in this form of tuberculosis remissions of 1.5° or 2° are not 
infrequmt. 

Acute Tuberculous Broncho-pneumonia.-.\ cule tuberculous broncho-pneu
monia is more c·ommon. particularly in children, and forms a majority of the 
cases of plttl1isi.~ f!orida. 01· "galloping consumption." rt is an acute cascous 
\Jro1who-pnrumonin, ~tarting in the s11rnller tubes, whid1 become blo('kcd wit!\ 
a c·liccsy sub1ilanrr . while Uw nir-rclls or the lobule arc filled with lhc products 
of a f'alarrhal pneumonia. Tn the early stages the arc.•as have a grny i:i.h red, 
luln an opaque \1 hilr. ca<:.:eous appearance. By the fu~ion or contiguous 
masses an C'nlire Johe may be rendered uearly solid, but areas of crepilant air 
tissue can u~ually hr ~('('ll between the groups. This is not an uncommon 
pidurr in the a(:ute phl liit-ds of adulls, but il is still more frequcnl in children. 
'l'lu· following i~ an exlnwl from the post mortem report of a cMe on a child 
nged fom monlli~, who died in the sixth week of ill1ll'ss: "On section, the 
ri~ht upper lobe is Ol'Cttpi('d with caseous ma:-:;ses from 5 lo 1 '2 mm. in diameter, 
Si.'paratt•c.l from e1wh otlwr hy an intenening tissue of a deep reel color. The 
hront'hi are fillrd with eheesv substance. The middle and lower lobes are 
studded with tuberl·l1'S, nrnn); of whicl1 are becoming caseous. Toward the 
diaphraRmatic surface of the lower lobe there is a small ra,it,r tlie size of a 
ntarhlc. 'I'he lcfl lung is 111orc crC'pitant and unifomily studded with tubercles 
or all sizes, somr as lnrge as peas. The bronchial glands arc Ycry large, and 
0 1w c·onla ins a lnbereulous abi:;C'css." 

'!'here is a form of tubcn·ulous aspirntion pnrumonia. to which Baumler 
ha~ C'alled attcnlion, orcutTing as a scqurncc of Jia.'moplpiR, arn.l d ue lo the 
a~pirntion or bloo<l and the contents of pulmonary Ca\iti<·~ inlo lhc fi ner l ubes. 
There arc re,·cr, d.n; pnwa. and signs of a diffuse brondio-pneumo nia. Some 
of the$>C rasrs run a \'C'J'Y rapill course, and arc examples of galloping con~ 
~umption following h::rmopty~i~. This accidrnt may occur not only early in 
Ilic cli~ea!-'C, hut may follow h::cmorrhage i n a well-marked pulmonary tuber
eulos.i$>. 

fn c·hildren the enlarged bronchial gland~ usually surround the root of the 
Jun.go. and en•n pass dec•ply into the substance, and the lobules arc orten in- • 
rnlw•cl hr direc:t ronbwt. 

fn oilwr eas<'S the C'aSC'ous broncho-pneumonia i1H'oh-es group~ of aheoli 
or lobules in cliffen·nt portions of lhe lungs, more commonly at both apices, 
forming ar('DS from 1 lo 3 cm. in cliamelcr. The size or the mass depends 
hugely upon that of the brondrns invoh·ed . There are cm;es which probably 
:;;houlcl c·Olll(' in ihii.:. ratrgory. in which, wilh a history or an aente illness of 
from four to right wreks, llie lungs are extensively st11ddcd with larg(' gray 
tuhl'ITlrs. rnn.zi ng in size from 5 to 10 mm. In somC' instances there are 
dwrsv mnssc•s tlu• $>izr of a cherry. All of these are grnyish-whitc in color, 
di!-'ti~c·tlr <"hr<'i-iY, nrnl ))('tween the adjacent on<'S, pnrliculnrly in the lower 
Johe. till; re nrny ·he> l'l'(·cnt pn('umonin. or the condition of lung which has been 
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ternlC'(l i-plcnization. Jn a CASC' of this kind ai tllC' PhiladPlphia Tiospital 
death took placr about the eighth week from thC' ahrnpl nn:-::i•I or the illne~s 
with lrn.'morrlrnge. 'l 'hrrc were no extensive arras of cn1H~olitfolion, hut the 
cl1ersy nodules were uniformly scattered throughout both lung~. :No so [tcning 
had taken place. 

Secondary in fort ions are not uncommon; but Prudden wa~ able to show 
that tlir tubercle bacillus could produce not only cfatincl lubrrclr nodules, but 
a lso the rnrious kinds of exudatirn pneumonia, the cxuclntrs nirying in ap
pearance in different casrs, which phenomena occurred nh~olulcly without the 
int crrcnlion of other organisms. The fact that these !alter had -i1ol suh .. 
sequrnlly crept in was shown by cultures at the autopsy on the affected animal. 

RYUPTO?.IS.-rrhc symptoms of acute broncho-pnc·umonic phthii;;i s :ire rPr.\ 
va rialilc. In aclnlts the disease may aHnck perso ns in good hcnlLh , hut orer
workc<l or "run flown" from nny cause. ll:rmorrhngc iniliatcs Lhc atlack in :t 

few cases. There may be repeated chills; the tcmpcrnllll'C iR high, the pu lse 
rapid, and the resp irati ons arc increased . The loss of flesh and slrenglh is 
ve ry striking. 

The physical signs may at first be uncertain and indefinite, but finally 
there arc nrca!-l. or impaired resonance, usually at ihc a pie('*'; the breath 
sounds are lrnrsh and tubular, with numerous rttlcs. The 5:.putum may early 
8how el::u;tic tissue and tubercle bacilli . Tn the acute case::;, within three 
weeks, the patient may be in a marked typhoid s tate'. with delirium. dry 
tongue, and high fever. Death may occur within three weeks. 1 n other 
cases the onset is severe, with high iever, rapid loss of flesh and strength. 
and signs of cxtensire unilateral or bilateral disease. SoftPning takes place; 
thrre are sweats, chills, and progressive emaciation, and all the fcaturl'S of 
phlhisis florida. Six or eight weeks Jater the patient. mny bl'gin to impro\·e, 
the fcn.>r i<'~~ern;;, the gcnrrnl symptoms abate, and a cn~c which looked as if it 
would certai nly terminate fatally within a .few weeks clrags on and becomes 
chroni c. 

Tn children the disease most common ly follows thr infectious discaf:CS. 
parliculnrly measles and whooping cough . At least three groups 0£ these 
tuberculous broncho·pneumonias may be recognized. Jn the first the child 
is taken ill suddenly whi le teething or during c01walesccnce from fcvrr; the 
tcmprrnlnre rises rapia!y, the cough is sercre, and thel'r may be signf: or con
solidation at onr or both apiccs with rfiles. Death may occur within a few 
dny~, anrl the lung shows nrC'as of broncho-pneumon ia, with pcrlrnps here an<l 
there scattered opaque gra.rish-yellow nodules. Macrosropically lhe afferlion 

• docs not look tuberculous, hut histologically miliary granulations and harilli 
may be found. Tubercles are usually present in the bronchial glands, but 
tlw npprarJncc of the broncho-pneumonia may be cxrredingly clcccptiYe, nnd 
it mny require careful microscopic examination to d<1lerminc its tuhNc·nlous 
charac·tcr. rl'he second group is represented by the ca~e of the chi ld prC'\'iousl.Y 
quotcd, who died at the sixth week with the ordinary symptoms o[ sewrr 
broncho·pneumonia. And the lhird group is that in whiC'h, during the con
valescence from an infectious disease, t he ch ild is taken ill with feYer, cough, 
and s li ortne~S of breJ!h. ~11h e severity of the symptoms ah:JIC'S within the 
fi rst forl night; but there i$ loss of Aesh, the general conditi on is bad, and the 
physical examination shows the presence o[ scattered rlles lhroughout the 
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lungs, and here and there areas o[ defective resonance. ':Phe child has swC'ats. 
lhe rerer becomes hectic in cliaractcr, and in many cases the clinical picture 
;<radually pa,,cs into that of chronic phthisis. / 

2. Chronic Ulcerative Tub erculosis of the Lungs 

Under this heading may be grouped the great majority of cases of pul
monary tuberculosis, in which the lesions proceed lo ulceration ntlll softeni ng, 
and ultimately produce the well-known picture of chronic phlhi:.is. 

Morbid Anatomy.-1 nspection of the lungs shows a remarkable variety o[ 
lesions, comp ri s ing 11odul ar tubercles, diffuse tuberculous infiltration, cascous 
mas~es, pneurnonic :Hens, cavities of various Rizes, with changes in the pleura, 
brondii, and broncliial glnnds. 

rl' l lE :OI S'I'HIH UT ION Q [•' 'l'llE LESION'S.- For years i i hn s been recognized 
that the most adrnnced lesions are at the apices, a nd lhai the disease pro
gr<'~!->CS downward, u!;unl ly more rapidly in one or the lungs. ' rhis genera l 
:-lnll'mrn l, which has pa~scd cu rrent in the text-books C\'Cr si nce the masterly 
description of J .. ac nnec, h :is been ca reCully elaborated by Kingston }'owler, 
\\ho find:; that lhe <.fo;ease in its onward progress through lhe lungs follows, 
in a majority of the cases, distinct routes. In the upper lobe the primal'.\' 
ll'sion is not, as a rule. at the extreme apex, but from an inch to a n inch and 
a half below the summit of the lung, and nearer to the po~tcrior ancl external 
hnrdC'rs. The lesion here lends to spread downward, probably from inhaln
tion of the virus, and this accoun ts for t he frequent circumsta nce that exami 
nation behind. in the supra-spi nous Iossa, will giYe ind ications of disca;;:e 
befo1·c any evidences ex ist al the apex in front. Anteriorly this initial focus 
cor rt':' ponds lo a i-;pot just below the centre of the claYicle, and lhc dirC'rtion 
of e.\tcn~ion in front is a lon g fhe anterior aspect of the upper Johe, a long a line 
running about an inch and a half from the inner ends of the 11rsl, second, 
and thil'd inler~pares. A second less common s ite of the primary lesio n in 
the apex "corre~po nds on the chest wall with the 11rst a nd second intrrspares 
below the outer third of the cla\icle." rrhe extension is downward, so that 
the outer part of the uppe r lobe is chiefl y inl'Dl\'ed. 

Jn the middle lobe of the right lung the affection uc;.ually follows disease 
of tlic upper lobe on the same side. In the inrnhcment of the lower lobe 
the first !'C'COml:uy infiltration is about an inch to a n inch and a half below 
the poslHior p:xt;·em ily of its apex, and cor responds on the d1cst wall to a 
!lopot opposil<' the fifth dorsal spi ne. This imoh·ement is or the greatrst im
porhrnce clin ical ly, as "in the g reat majority of ca!'es, when the physical ~igns 
of the disease at the apex are sufficiently defiuite lo allow of the diagnosis of 
phthic;.is b<•i ng madC', the lower lobe is already affected." Examination, there
forr, shou ld be made carefu lly of this posterior apex in al l suspicious caRes. 
In this i:;ituation the lesion spreads downward and laterally along the l ine 
of the inlcrlobular septa, a line which is marked by the vertebral border 
of the sca pula. "hen the hand is placed on the opposite scapula and the 
elbow rni!"-ed al>oYl' l]I(' lr\e l of the shoulcler. Once p resen t in an apex, the 
disease mnrn lly e). t ends in lime to the opposite upper lobe; but not, as a 
rule, unt il lhc apex of lhe lower lobe of the lung first affected has been 
attacked. 
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or 1'~7 ca~cs ahon• mentioned, the right apex was in\'olved in 172, the 
lcfl in 1:w. both in lll. 

Lc:-;ion~ of the hase may be primary. though this is rare. P ercy Kidd 
makes the proportion of basic to apiC"al phthi~is 1 to 500, a smnll er number 
than exiskd in my ~eril·~. l n Ycry dironic eases there may be arrested lesions 
at the npex an<l n;orc rrccnt lesio1;s at the base. . 

Hn1 \I \lff or TIJE L 1s10\"s i x C 11uox 1c ULCEH.\'rlrE PnT111s1s.-(a) 
J\f ifiary Tuberdts.-'l'hr)' lune one of two distribut ions : (1) A di ssemination 
due lo i11'piration of f. 11 l)('rC-11]011s nrnterial, the tubercles bei ng situated in the 
air-crllK 01· the walls of the small er bronchi; (2) lhe di slribnlion due lo 
dif:sr111ination of tubcl'(·lc bacilli by the ly mph current, the tubercles being 
scn il(' l'<•d nbont lh<' old foti in a radial manner-the secondary crnp of Laen-
ncc. ,\I ud1 morn there is a scalle rec.l di s~c minati on from in fciction here 
<llH I tltC'l'l' of ll1e fhe lubc>rclc>s the n being si lualC'd in the vc~sel 
walls. So111C'iimrR, in rasC's C<Hiiy fonnntion al the apex, the greater 
part of t!tr lowN lobrs prl'Sl'nls many g roups of firm. SC'krolic, rniliary tuber
cles. whid1 ma.'r indl'l'd form the distingu ish ing analomical feature-a chronic 
miliar\· luber<·u losis. 

(h) TulH•rutfous Rro1H-ho-pneun1onia.-Tn a large proportion of the cases 
of (·hroni(· phlhisi:-; the frrm ina l lHom·hiole is the point of orig in o f !he process, 
conseqm•ntly we> find the small l1r brnnchi a nd t heir ah·eolnr territori es blocked 
with the atc·umnla led procluds of inflammation in all sbtges of casealion. 
Al an early JH'riod a c·1·0!-'-S-~Pc:lion of a n area of tuberculous broncho-pncu monia 
giYes the most diarndcrislic appearance. The central bronchiole is seen as 
a small o ri fke. or it is plng-gecl with cheesy contents, whi le sunouncling it is 
a c·a!'eous noclu\(', the Ro-ca ll C'd pcribronchia1 tubercle. The longitudinal sec
tion has a SOlllt'\\'lifll dC'rnhitic 01' foliaceous appearance. rrlic condition of the 
pi(·lun• d rpe nds mnc:h upon the slownet:s or rapidity with which the process 
has advan('ed. 'J'hr fo ll owi ng changes may occu r: 

Ulceralio11.-\\'IH•n the casealio n tnkes place rapidly or ulceration occurs 
in Lhe bronthial wall, the rnn~s ma,v break clown and form a smal l ca\' ity. 

,'-tcfrrosis.-1 n other instances lhe proc('SS is more chronic. and fibroid 
changrs grndually produce a !'t leros is of the affected area. rrl ie sc lerosis may 
be ron finql to the margin of the mass. formi ng a limiting ca psule, within 
whiC'h is a unifol'm, fi rm. cheesy substance, in which lime Ba its are often 
drposill•<l. T his n'J)l'l'S('llis the healing of one of these areus of caseous 
hronc·ho-pnrumonia. I t is only, 11owe\'c r. when con1 plete fibroid transforma
tion nr rnltifil'alion }ms oc·currcd thal we can rcall.v !'ipeak o f healing. In many 
in:-lnnc•(:-; lhl' c·o]onirs Of miJi~ll'\' tubertics about these ll13fl.SCS fl.how that the 
Yirus is ~!ill ncli\e in tlw111. S~1bseque nll y, in ul ccrati,·c proce~scs. these cal
careous hodic·s-lung-stones, as lhey are someti mes called-may be expec· 
loraletl. 

(c) l'ne11111011ia.-~\n important though secondary place is occupied by 
inflam11t:ilio11 of llir nlH1oli surrou nding lhe tubc rclefl., which become fi lled with 
epithC'lioi d ct>lh1. rl'he ronsolidalion may extend for some distance about the 
tulJ(•n·ulous fo(·i and unite them into areas of uniform consolidation. Al
thongh in Rome instan C'C'S thi s inflammatory process may be si mple, in others 
il iK unclonhtedly spc"ific. ll is excited by the tubercle bacilli and is a 
manifestation of their action. J t may p resent a very varied appearance; in 
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some instances resembling closely ordinary reel hcpatization, in olhcrs being 
more homogeneous ancl infiltrated, the Ro-call~cl in/illralion tuberculeuse of 
Laenncc. Jn other cases the contents or the aht•oli unckr~o faity degenera
tion, and appear on the cut surface as opaque white or yl'ilowis:h-whilc bodies. 
Jn early phthisis much of the consolidation is due to this pncumonic infiltra
tion, which may surround for some distance the smallC'r tubcrl'ulous foci . 

(d) Cai:ilics.-A \'Omica is a caYity in the Jung tissue. produced by necro
sis and ulceration. The procc~s usually begins in the wnll of the bron('hus in 
a tuberculous area. Dilatation is prnduc:NI hy r('\;1inrd i::ecrction, and lH"trosis 
and ulceration of the wall occur with gra<lual destruction o[ the contiguous 
tissues. B.Y extension o[ the necrosis nnd ulceration the carity increases, con
tiguous oncR unite, nncl in an affected region there may be a series of small 
excavations com municating with a bronchus. In nearly ;111 instances the pro
cess extends from the bronchi, though it is poRsihle for necrosis and 
softening to take place in the centre of a caseous area without primary 
invol\'Cment of the bronchial wall. Three forrns of cavities may be recog
nized. 

The fresh ulceralirc, seen in acute phthisis, in wliic:h tllC're is no Jimiting 
membrane, but the walls are made up of softened, necrotic, and tascous ma:-;ses. 
~\ sma ll \'Omica of thiR sort, situated just beneath the plt·un1, may rupture and 
cause pncumot.horax. Jn cases o[ acute tuberculo-pneumonic phthisis thry 
may be large, occup.ring the greater portion of the uppc.•r lobe. Jn tllC' chronic 
ulcerati,·e phthisis cavities of this sort arc irm1riably prc.•spnt in t!to~e por
tions of the lung in which the disease is ad\'ancing. ~\t the apC'x lht·rc may 
be a large old ca\ity with well-defined walls, while at the anlcrior margin 
of the upper lobes, or in lhc apices of the lower lobes, there arc recent ulcerat
ing cavHies comm unicating with the bronchi. 

Caciiics with 1well-definecl l \'all.".-J\ majority of lhc cavities in the chronic 
form of phthisis have a well-defined limiting 1ncmbn.1nP. the innN surface 
of whi ch constantly produces pus. The walls arc crosF-cd by lrabcculre which 
represent remnant s of bronchi and bloocl-ves~cls. E \"Cn the ca\·ities with the 
wel l-defined walls extend gradually by a slow necrosis and dC'::-trnction of the 
contiguous lung tissue. ' l'hc contents arc usually purulC'nt. i-.imilar i11 charac
ter to lhc gray ish nummular sputa coughed up. Not infrequently the rnem
hranc is ''a~c1ilar or it may be ha~morrhagic. Ocra~ion:llly. when g;111grrnc has 
occurred in the wall, the contents are horribly fetid. These caYit:cs may oc
cupy the greater portion of the apex, forming an irregular $Cries which com
municate with each other and with the bronchi, or the entire upper lobe ex
cept the anterior margin may be exca,·ated, forming a thin-walled ca\·ity. ]n 
rnrc instances the process has proceeded to total cxcnrnlion of the Jung, not a 
remnant or which rcnrnins, except perhaps a narrow st.rip at the nnterior mar
gin. Jn a ca c of this kind, in a young girl, the cavity held .JO fluid ouncPs, 
in another 12 ounce~. 

Quiescent Cavilies.-When quite small and surrounded by de111<e cicatricial 
tissue communicating with the bronchi they form the cicatrices fistulcuses o[ 
Laennec. Occasionally one apex may be repre~cnted by a series of lhl'l'C small 
ca\'itics, surrounded by dense fibrous ti~:;11e. 1J1hc lining llll'rnlmme of thef:e 
old ca\'ities may be quite 8mooth, almost like a mucous membrane. Cavities 
of any size do not hcd comrl_ctely 
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Cases are ortC'n seen in which it has been supposccl Urnl a cavity has healed; 
bul the sigrn; or cxcarntion are notoriously uncertain, and there may be pec
toriloqujr am1 ca\"C'rnous sounds with gurgling resonant rftlcs in an area of 
consolidation clor::c to a large bronchus. 

Jn the format ion of caYilics the blood \'C~scls g radua lly become closed by 
an oblilcraling inflammation. 'l' hey are lhe last st ructures lo yield and may 
be completely exposed in a carity, even when the circulation is still goi ng on 
iu them. U nfortunately, the erosion of a Jargc vessel which has not yet been 
obliterated is by no mea ns in.frequent, and ca u,:;cs profuse and o[lcn fatal ha:!m
orrhagc. Another common e\'ent is the formation of ancuri srns on the arte
ries running in the walls of cavities. These may be :-mall, bunch- like dilata
tions, or t hey may form sacs the size oI a walnut or even larger. Rasmussen, 
Doug las Powell , and others have called aUenlion lo llicir illlportancc in hrem
optpds, under which section lhey are dealt with more .fully. 

And, fina lly, abo ut cavities of a11 sorts, the co nnective li ssuc grows, t end
ing lo limit their extent 'fhe thickening is particu larly marked bcncalh lhe 
pleura, and in chronic cases an entire apex may be converted into a ma~s of 
fibrou s ti ssue, iuclos ing a few small ca\'itics. 

(e) P/eum.-Practically, in all cases of chronic phthisis lhe pleura is in
volved. Adhesions take place which may be thin and rcndily lo rn, or dense 
and firm, uniting layers of from 2 to 5 mm. in tliicknesf;. Thi s pleurisy may 
be sim ple, but in many cases it is tuberculous, and miliary tubercles or casc
ous masses are seen in the thi ckened membrane. Effusion is not at all infre
quent, either Rc rous, purulent, or hrernorrhagic. Pncumothorax is a common 
accident. 

(f) Changes in the smaller bronchi control the situation in the early stages 
of tube rculous phlhisis, and play an important rOle throughout th e disca5C'. 
The process very often begins in the walls of the smaller lubes and leads to 
casealion , di stenti on wilh products of inflammation, and broncho-pncu rnonia 
o[ the lobules. In many cases lhe vjsi.blc impli cation o.f lite bronchus is an 
extension upward of a process which bas begun in the srna!Jesl bronrhiole. 
rr Jii s i1w0Jrcrncnt weakens the walJ , leading lo bronchi cclasis, nol an llllCOlll
mou even t. The mucous membrane of the larger bronch i, which is usu11l ly 
in\'oh·<'d in a chronic catarrh, is more or less swollen, and in some i11stances 
ulcerated. Besides these specific lesions, they may be lhe seal, especially in 
child ren, of inflammation due to secondary invasion, m ost frequently by the 
J/icrococcus lauccolalus, with the production of a broncho-pnl'umonia. 

(g) rl'hc bronchial glands, in the more acute cases, arc ~wo ll cn and o:xlema
tous. l\liliary tubercles and caseous foci arc usually present. In ca~c8 of 
chronic tuberculosis the cascous areas are common, calcification may occur, 
and not infrequently purulent softening. 

(h) Changes in the Other Organs.-OI !hcEc, tuberculosis is lhe most com
mon. Jn my series of aulopsies the brain presented tubcrcu l ou~ Jcsions in 31, 
lhe spleen in 33, th e liver in 12, the kidneys in 32, lhc inlcslincs in 65, and 
the perica rd ium in 7. Other g roups of lymphati c glands be8ides the bron
chial may be a ffected . 

Am.yloid change may occur in the liver, spleen, kidneys, and mucous mem
brane of the intestines. The liver is oilen lhc seal or extensive fatty inflllra
tion, which may cause m•rked enlargement. The intestinal tuberculosfa 
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occurs in advanced cases and is responsible in great parl for the lroublci-ome 
dia1-rl1ll'a. 

Hndocordilis is not ' 'cry common, and was present in 1·i oC my post 
mortems and in ·~7 of Percy Kidd's 500 cases. rrubcrclc bacilli ha,·e been 
found in the Ycgelalions. Tubercles may be present on the cnclocardiurn, 
particularly of the right l'entricle. 

The larynx is frequently imoll'ed. and ulceration of the vocal cords and 
destruction of the epiglottis are not at all uncommon. 

Modes of Onset.-\\'e ha1·e already seen that tubercu losis of the lungs may 
ocC'u r as the chief part of a general infection, or may set in with symptoms 
whic:h closely simulate acute pneumonia. ln the ordinary type of pulmonary 
iubcrc:ulosis the invasion is gradual and less striking, but presents an cx
lraordi1rnrily di\'crsc picture, so that the practitioner is ofll'n led iulo error. 
Arnong the rnosl clrn.racteristic modes of onset are the following: 

(a) L.\TEN'l' '.l' Yl'ES.- lt is p robable that many slight, ill-defined ai lments 
arc clue to a local umccognizcd tuberculosis of the lung. Jn the hi story o[ 
patients with tuberculosis such attacks are not infreq uently mentioned. 

The disease makes considerable progress before there arc serious symp
toms to arouse the aUcntion of the patient. In workingmen the d isease may 
l'\l'n ad,ancc lo cxcarnt ion of an apex before they seek advice. It is not a 
little remarkable how slight the lu ng symptoms may have been. 

The symptoms may be masked by the existence of serious disease in other 
organs, m; in lhe J>('riloncum, intestines, or bones. 

(b) WITH SYMPTOMS OF DYSPEPSIA AND AN.LEll.UA.-The gastric mode o[ 
om.ct is Ycry common, and the early manifestations may be great irritabi lity 
of the stomach with vomiting or a type of acid dyspepsia with eructations. 
Jn young girls (and in child ren) with this dyspepsia there is very freq uently 
a pronounced ch!oro-an::cmia, and the patient complains or palpitation of the 
heart, incrcar;ing wcakncsr;, slight afLernoon fever, and amenorrhrea. 

(c) 1\lALAHIAL SYUP'l'Ol\ls.-ln a considerable number of cases lite onr;et 
or pul111011ary tuberculosis is wilh symptoms which suggest malarial frvcr. 
The patient has repeated paroxysms of chills, fevers, a nd sweats, which may 
rrcur with great regularity. Jn districts in which malaria prevails there is 
110 more common mistake than to confound the init ial rigors of pulmonary 
tuhl'rculos is with it. 

(d) O"HE'l' WITH PLEURJSY.-The first symptoms may be a dry pleurisy 
orcr an apex, with prrsistent friction murmur. ]n other instances the pul
monary symptoms haYe followed an attack of pleurisy with crtusion. 'l'hc 
rxudale gradually disappears, but the col!gh persists and the patient becomes 
fe\'cri:-h, and gradually signs of disease at one apex become manifest. About 
01w-third of <.ill ca~cs of pleurisy wlth effusion sub$cquently have pulmonary 
tuberculosis. 

(e) WJTJl LARYNGEAL SYMPTOMS.-'l'he primary localization may be in 
the la rynx, though in a majority of the instances in which hui'kincss and 
laryng('a l ~.rmpto111~ arc the first noticeabJe features of the disease lhcrc arc 
cloubtlcss foci uln1:ic1y existi ng in the lung. The group of cases in which 
for many months throat and 1arynx symptoms precede the manifestations of 
pulmona.ry tuberculosis is a \'cry im portant one. 

(f) ONS~T WJTH lI2EMOPTYs1s.-Frequently the very first symptom is 
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a bris.k ha~morrhage from the lung:-;, folio" ing whith the· pulmonary ~ymplorns 
may come on with great rapidity. In other cases the lw .. •mopl}Bil:i recurs, an<l 
it may be months bdorc llw :-ymploms brtomc Wl'll 1·:.:lalili :·du·d. 1 n a majurit)' 
of these ca,es the local tuberculous lesion exists at the date of the hremoptysis. 

(g) \\' JTI[ TUBEHCULOS1S OF TUE CERVICO·A.XJLLARY GLANDs.-Preceding 

the onset of pulmonary disease for months, or eYcn ror years, the lymph
glands of the neck or of the neck and axilla of one side may be enlarged. 
These cases arc by no means infrequent, and they arc of importance beeause 
of the latency of the pulmonary lesions. Kowaday~, when operative interfer
ence is so common, it is well to bear in mind that in such patients the corre
sponding apex of lhe Jung may be extensively in1olYcd. 

(h) BHONCJ!l,\L SnU"rOMS.-And, Jaslly, in by far the largest number of 
all cr.scs the onset is wW1 a bronchitis1 or, as the paUcnt expresses it, a n<'g
lcclcd cold. There has been, perhaps, a liability lo catch cold easily or lhe 
patient has been subject to naso-pharyngeal catarrh; then. following some 
111rnsual exposure, a cough begins, which may be frequent and \"Cry irritating. 
'l1he examination of the lungs may reveal localized moist sounds at one apex 
and perhaps wheezing bronchitic rfiles in other parts. .In a frw e:as('S the 
early symptoms are often suggestive of asthma with marked whcL·zing and 
diffuse piping rules. 

Symptoms.- ln discussing thesymptoms it is u~ua l to didde the disease 
into U11·cc periods: the first embracing the time or lhc grnwth ancl dcYelop
ment or the tubercles; the second. when they sofLcn; nnd the Lhird, when 
there is a formation o! caritics. li"nforlunalcly, thc~c nrnitomi<.:al stages can 
not be salisfaclori ly correlated with corrc~pornling l'iini('al period~, and we 
often find that a patient in the third stage with a wcll-nrnrkcd c.:arity is in 
a far better condition <md has greater prn~plc.:iS of rcco\·c1y llian a patient ia 
the fir·st siagc \I ith diffuse consolidation. H i::; thcrcfol'c heller perhaps lo 
d isrega rd them allogctl1cr. 

LOCAJ~ SY1\ll'T01\IS.-Pain in the chest ma3• be C'arly and troublcsonlt' or 

absent. throughout.. Jt is usually nssocialC'd \1·it,h plrurisy, and 111uy be sharp 
and slabbing in character, and either constant or f<..'il only during coughing. 
Perhaps the commonest. situation is in the lower thonlC·ic zone, though in 
some instances it is beneath the scapula or referred to the apex. The altacks 
may recur at long intenals. Jntercoslal neuralgia occasionally occurs in the 
course of ordinary pulmonary tuberculosis. 

Cough jg one of the earliest symptoms, and is presrnl in th<' majority of 
cases from beginning lo md. There is nothing JW(·uliar or dis!indiYc about 
it. At first dry and hacking. and perhaps scarrely exciting- the attention of 
the patient, it subsequently becomes looser, more con:.--tant, :11Hl :i:-soeiatc<l with 
a glairy, rnuco-purulrnt expectoration. ] n the early sf;1gC's of the <li~case the 
cough is bronchial in its origin. 'Yhen cavities ha\·e formed it becomes more 
pnrox)'smal, and is most marked in the morning or after a sleep. Cough is 
not a constant symptom, howerer, and a patient may present himsel£ with 
well-marked excavation at one apex who will declare that he has had little or 
no cough. So, too, there may be well-marked physical "igns, dulne~s and 
moist sounds, wil11out either expcctoralion or cough. ] n well~cstablished 
cases the nocturnal paroxysms are most distressing aod preYent sleep. 'l1hc 
cough may be of such persistence and severity as lo cause vomiting, and the 
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patient becomes rapidly emaciated from loss of foo<l-)fortoa's cough 
(Phth1siolog!a, 1689, p. 101) . rrhe laryngeal complications girn a peculiarly 
husky quality to thC' cough, and when erosion and ulceration h:.ne proceeded 
far in the meal cords thr coughing becomes muf'h h•ss l'ffC'c:tire>. 

Spul11111.-'11 his varies grcatl.v in amount and character with the different 
stages. TherC' are patients with well-marked local sign~ at one> apC'x, with 
i::.light cough and moderately high fever, without from clay to clay a trace or 
t'\:JH"rtoration. 80, also, there are instances with the most cxtensirn con
:-:olidation (caseous pneumonin) and high fen•i-. but without enough cxpcc
iorntion to enable an examination for bacilli to be nrncle. ln the early stage 
of pulmonary tuberculol'is lhc sputum js chiefly calarrlial and lrns a ghli ry, 
;-:ago-like nppearaneC'. due to ilie presence of ah("olnr c•clls wliieh haYe nnder
gnn<' the myelinc drgcneraUon. There is nothing flislinc-liH• or peculiar in 
this form of expectoration, which may persist for monilis wiiho nt indicating 
:-:p1·ious trouble. The earliest trace of characteristic sputum may show the 
pn·~<·1we of smal l grayish or greenish-g ray purulent nia~sei::.. '11 1wse, when 
1·011ghecl up, arc always suggestive and shou ld bP ll1<' portions pic·l..:C'cl ou i for 
mitrn~copic examination. J\s softening comes on, the C'\Jll'doration becomes 
11111rp profui::e and purulent, but may still contain a ('011~idPn1\M quantity of 
:ih1•11lar epithelium. Finally, when cavities exist. the ~putum a~H1111rs the so
<·alll'fi nummular form; each mass is isolated, flat.tenNl. ~TeC'nish-gray in color, 
quitl' airl<'~s. and, when spnt into watN. sinks to thC' bot.tom. 

B,r th(• mi('J'OReopic examin;lt.ion or the sputum we detl•rmine wheiher 
lhe proC'C'~S is lu\Jcrculous, and whether softening ln1R oc·c·urrNl. rl'hc bacill i 
in stai1wd preparations arc seen as elongated, slightly <.'lll'H·<l. red rods, i::ome
time~ presenting a bcacle<l appeanrnce. rrhcy are f1'('(p1ently in groups of 
U1rCC' or four, but the nurnber varies considerably. Onl,\· one or two may be 
found in a preparation, or, in ~ome irn:.tanccs. they a rc> so alnmclant lhai the 
<'ntirl' fic>ltl is occupied. Ilepeatcd exami nat ions m:1y be nc>ec~!'ary. 

'J'/ie r·o11fin11ed 71rese11ce of tubercle bacilli in the sputum is an infnllible 
i11rlirnlio11 of !lie exisle11ce of tuhercnlosis. 

Onr or two mny pos5:ibly be due to accidenta l inhalation. ,\ number may 
com(' from a :;;pol of Roftening 3 by 3 cm. I n the nurnmnlar sputa of later 

thr bacilli arc YC'rV nhundant. 
fis ... ue min· b~ deriYed from the bronchi, the aheoli. or from the 

:utrrial toatg; and n~turally the appearance of the tis:.ue will rnry with the 
IClrnlitr from which it C'OlllC'S . In the examination for this it is not necessary 
to hoii the i:-pulum with caustic potash. li'or years l han' used a simple plan 
"hkh wa;:; shown to mC' al the London llo~pital by Sir .\ndrew Clark. rrhis 
method dC'pC'rnls upon the fact that in almost all instanc·r~ if the sputum is 
~Jll'l':Hl in a sufliricntly thin layer the fragments of elastic tissue can be srcn 
with thC' nilkecl C'_\'C'. The thick purulent portions arc placed upon a gla~~ 
plale 1 !i )< 15 c-111. and flattened into a thin layer by a second glnss plate 
JO X JO c·11i. Tn lhis C'OmprC's~ed grayish faye r betwcC'n the glass slips any 
fra,!!m<•nts nf l'fo:-:;lic tissue show on a hlack: bnckgroun<l ns gn1yish-.ve1low 
spots and <·:Ill l'iilwr he rxarnined at once under a low or the uppermost 
pit•(·(' or gill~~ is ~Jifl ~dfllli!{ unliJ the fril.!!:lllf'Jl{ is WlH'll it iR piC'kl'i1 
oul 1111(1 pl:1t•1 1<l upon thC' ordinary mi('l'osropil· F rag111<•nts of breu<l 
an<l l·olll•dions of rni\k-glohuks nrny also pn·~C'nl :Ill opuquP \\hile appe:nirnce1 
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bnt wilh a little prndirC' thcy ran rcac.lily be rceogniz<><l. Fragments of epi
thelium from the longur, infiltrated with micrococci, arc still more clcccptiYc, 
but the miscro~cope at once shows the difference. 

'l'hc bronchial elastic tissue forms an elongated network. or two or three 
long, narrow fibres arc found close together. From the hlood-vet:sels a somc
wlrnt similar form may l'C seen and occasionall)' a di~linc:t sheeting is found 
as if it had come from the inlima of a good-sized arlrry. The clai:>tic tis~ue 
of the ahcolar wall is quite distinctive; the fibres arc branched ancl often 
show the ouUinc of the arrangement of the air-cells. rrhc elaslic tissue from 
bronchi or alrcoli ind icates extensive erosion of a tube and softening o[ lhe 
lung-lissue. 

Another occnf'ional constituent of the sputum is blood, whicl1 may be pres
ent ns lhe chief characteristic of the expectoration in h::cmoplynis or may 
simply tinge the nputnm. Jn chronic cases with lnrgc ca\'il ics, in nddilion lo 
bnct(•ria, Yarious forms a[ fungi may be found, of which lhc aspergillus is the 
mo:0;l important. Sarcin::e may nlso occur. 

Calcareous /i'ragmenls.- 1i'ormer1y a good deal of ~tress was laid upon their 
presence in the sputum, and Morton descrjbcd a phlhisis a calculis in pulmoni
blls generatis. Bnylc nlf'o described a separate form o[ JJltlltisis cafculeuse. 
The size of the fragments varies from a small pea to a large cherry. As a 
rule, a :.;inglc one is ejected; sometimes large numbers arc coughed up in tlw 
course of lhc clisense. 'rhey are formed in the lung by t.he calcification o[ case
ou~ masses, and .it is said also occasionally in obstructed bronchi. They may 
come from the brnnchial glands by ulceration into the bronchi, and there is a 
ca:-;c on record of sufTocalion in a child from this cause. 

rl'hc daily amount of expectoration varies. Jn rapidly achancing ca~<'s. 
with much conp:h , it may reach as high as 500 c. c. in the clay. In cases with 
large caYities tile chid amount is brought up in the morning. The expectorn
tion of tuberculous patients usually has a heavy, sweetish odor, and occas.ion
ally it is l'cticl, owing to dccmnposition in the cavities. 

lhl'moplysis.-Onc of the most famou s of the Tfippocrntic axioms says, 
"From n. spitt ing of blood there is a spitt ing or pus." Th e older writers 
thought that the phlhisis was directly due to the inflammatory or putrcfactiYe 
f'linnges caused by the l1remorrhagc into the lung. J\forton, however, in hi~ 
int eresting section, Pht11isis ab 1-TamwptOe, rather cloubtC>cl this sequenrC> 
T.aennec :mcl LouiR, and later in the century Traube, regnrclcd lhe h::emoptysis 
ns an eYiclencc of exiRting disease of the lung. From t.hc accurate views of 
La cnnec and J_Jouis the profession was led away by Gravci;;. and particularly 
by Niemeyer, who held that the blood in the air-cells set up an inflammatory 
process, n common termination or which was casealion. Hince Kocli·s dis
conry we have learned that many cases in which the ph,ri;;iral examination is 
negatfre !-:how, either during the period of luemorrhagc or imn1C'lliately after it, 
tubercle bacilli in lhe sputum. so that opinion has Yeer<'d to the older view. 
and we now regard the appearance of hremoptysis as an indication of cxi8ti ng 
clif.:rn~e. Jn ycn1ng-. apparpnll_y healthy, persons cases of ha?moptys is may be 
dividPCl into three grou ps. In the first the bleeding has come on without 
premonition, without overexertion or injury, and there is no familv histm'\' 
of tuberculosis. rrhe pl1ys.iral exam ination is negntive, and the ex~minati0;1 
of the expectoration at the time of the 11 remorrhage and subsequently shows no 
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tubercle bacilli. Such instances are not uncommon, and, though one may 
susped strongly the presence of some focus of tuberculosis, yet the indh·iduals 
may retain good health for many years, and have no further trouble. or the 
386 CU>cs of ha,moptysis noted by Ware in private practice G2 recoYered, and 
pulmonary disea::;e did not ~mbsequently occur. 

Jn a •ccond group individuals in apparently perfect health are suddenly 
attacked. perhaps after a slight exertion or during some athletic exercises. 
The physical examination is also negative, but tubercle bacilli are found some
times in the bloody sputum, more frequently a few days later. 

ln a third srt of ca!'CS the individuals have bcc•n in failing health for n 
month or two, hllt the symptoms have not been urgent and perhaps not noticed 
by thc pnticnh;. 'l111e physical examination shows the presence of well-marked 
tuberculous disease, and there are both tubercle bacilli and elastic tissue in 
the sp11lum. 

A i1Jleresling systemat ic study of the subject of hremoptysis, particu-
larly in rc•lation lo the question of tuberculosis, has been completed in the 
Prussian army by Franz Stricker. During the five years 1890-'95 there were 
900 cases admitted to the hospitals, which is a percentage or 0.015 or the 
strength (l,728,505). Of the cases, in 480 the hrernorrhage came on with
out recognizable cause. Of these, 117 cases, SG per cent., were certain ly or 
probably tuberculous. Jn only 221. howernr, was the evidence conclusive. 

Jn a second group or 213 cases the h::ernorrhage came on during the mili
tary (IXC!l'CiSC, and Of these 75 patients were Shown to be tubercuJOUS. 

Jn 11 8 cases the h::emorrhJgc followed certain special exercises, as in the 
gymuasimri or in riding or in consequence or sw imming. -In 24 cases it 
occurred during the excrciFe of the voice in singing or in gh·ing command or 
in the use of wind instruments. A very interesti ng group of 21 ca~es is re
ported in \\hi ch the hmmol'l'hage followed lratnirn., either a fall or a blow 
upon the thorax. Jn 7 of these tuberculosis was positively present, and in G 
other cases I.here was a st rong probability of its existence. 

Among lhe conclusions wliich Stricker draws the following are the most 
imporlanl: nnmely, Urnt soldiers attacked with hmmoplysis without specia l 
cause are in at least SG.8 per cent. tuberculous. Jn the cases in which the 
h~moptysis follows the special exercises, etc., of military service at least 7.J.-1 
per cent. are tuberculous. Tn the cases which come on during swimming or 
as a consl'quence o[ direct injury to the thorax about one-half are not associ
ated with tuberculosis. 

Ilremoptysis occurs in from 60 to 80 per cent. of all cases of pulmonary 
tuberculos is. Jt is more frequent in males than in females. 

In a majority of all cases the bleeding recurs. Sometimes it is a special 
feature throughout the disease, so that a h::ernorrhagic form has been recog
nized. 'rile amount of blood brought up varies from a couple of drachms lo 
a pint or more. Jn G9 per cent. of -!,125 cases of hremoptysis at the Brampton 
ll ospila l tlic amount brought up was under half an ounce. 

A distindion may be drawn between the hremoptysis early in the disease 
and that which occu rs in the la ter periods. Jn the former the bleeding is 
usually ~light, is apt to recur, ancl fatal hremorrhage is very rare. Jn the~e 
cases the blt'eding is usually from small areas of softening or from early 
erosions in the brnnchial mucosa. In the later periods, afler ca,'ities have 



196 SPECIFIC IKFEC'l'IOUS DISE.\SES 

formed, the blcC'<ling, is, as a rule, more profuse and is more apt lo be fatal. 
Single large ha1morrhagcs, prM ing quickly fatal, arc ,·ery rare, except in the 
adnlll(·ed i:;.tages of lhC' disease. Jn thc~e cases the bleeding comes either from 
an Cl'Osion of a good-sizt'd \l'~sel in the wall of a cavity or from the rupture 
of an nm•urisrn of the pulmonary artery. 

The ble('(1ing, as a rule, ::;cts in suddenly. "·ithout an:y warning ~he pa
tient may noti<:c a warm sa lt taste and the mouth fills w1U1 blood. It may 
come np ·with a slight cough. 'l1he total amount may not Uc more than a few 
dnH:lim$:., and for a (fay or two the patient ma.}' spit up smal l quantities. \Yhen 
a large \'l'~t-\cl is crodNl or an ancurism bursts, the amount of blood brought 
up is largr 1 nnd in th(' course of a sl1ort time a pint or two may be cxpec-
toraled. Fatal ha•rnonhngc occur into a very large ca\'ity without any 
IJlood bring c:ougiil'd up. 'J'he of the blood i::;, as a rule, distinctive. 
Jt is froU1y. mi.\ed wilh mucus, generall y bright red in color, except when 
lnrgc arno11nts are rxpedorakcl, and then it ma.r Ue dark. 'l1he sputum may 
re1nain blood-lingc•d fo1· some days, or there are brownish -Ulack streaks in it, 
or friable nodu](•:-; consi:-;ting entirc:ly of blood-corpuscle::; may be coughed up. 
HloocJ mould)-\ of the smallf•1 lironchi are scrndirncs cxpccloratcd. 

'J'he microscopic exami1wtion of the sputum in haimorrlrnge cases is most 
important J f C'arefnlly spread out. there may be noted, eYen in an apparently 
pure ha.111101Thagie ma~~. Jillie portions of mucus from whieh bacilli or elastic 
tissue may be oUlaincd. Flick and others ha\·e called allention to the fre
quency ,\;ith whi<:l1 kcmopty)oiis is associated with the appearance or au 
increase of pnc.•umO('Oc('i and influenza bacilli in t.hc sputu m. 

/Jyspll(m is not a ('Olllmon accompaniment or ordinary tuberculosis. The 
greater part of one lung rnay be diseased and local trouble ex ist at the other 
apex without any sliorlne~s or breath . EYen in the paroxysms of very high 
fc,·er the respirations may not be much incrca~ecl. Dyspncea occurs (a) with 
the rapid extension in both lungs of a broncho-pncumonia; (b) with the 
OCCUITCJl<·C of 1t1iliary tuberculosis; (c) Sometimes with pncumothorax; (d) 
in ol<l C«ISC's with much emphysema, and it may be associated with cyanosis; 
(c) and, la!-\tly, in long-standing cases, with contradcd apiccs or great thick
ening- of the pleura, the right heart is enlarged, and the dyspnrea may be 
cardiac. 

GEXEIL\L Rnwro:Ms.-Fever.-lt is well to bear in mind that the tem
perature rnries slightly in normal indiYicluals, and the afternoon range may 
be 90°, 9!l.5° or cn•n 100° F . 'l1he difference between the mouth and rectal 
temperature mny be a full degree, and in j'oung full-b lomled persons, in the 
nen·ou~. and after <:xercise the normal rectal lernpcralure may be 100.5° or 
C\'Cn 101° F. To grt a correct idea of the temperature range in pulmonary 
tuberculosi~ it is m'CC'ssary to make obsenations c'·ery two hours at first. 'rhe 
usual 8 A. :M. anll S 1'. l\I. record is, in a mujorily of the cases, Yery deceptiYe, 
gh·ing neilher the minimum nor maximum. The former usually occurs be
tween 2 and 6 A. :1'1., and the faller between 2 and G J>. M . 

Fever. one of the earliPst and most important symptoms. is clue to the 
cffrct on lhc heat ecnlr'rs of the toxins or materials absorbed from the tuber
cul011s fnru~. Lain in the dii.:.c::isc the l1ectic feye r is ca used in part by the 
absorplion of t\1<' lrnetrria l products o[ olher org:rni:::ms. From a smal l spot 

,of Jisca>e nol a sufficient amount of toxin may be produced to disturb the 
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body mctabofo•~, but in the lymph glands, lung5', and bone~, from pro~rC'~sing 
areas of infection sufiicicnt absorption takes place to cause frn•r. lt is an 
auto-inoculation comparable with the fever produced h.r an injection of tuber
culin. Anything that stimulates the local lymph arnl blood flow farnr; the 
di!-=.chargc of the toxins and causes :fe\'Cr. A patient at rest may be a febrile; 
atler exerdsc the temperature may be J0·?.5°, due to an auto-inoculation. ln 
acute cases the fever is more or less continuous, rc!-l-crnbling that o[ typhoid 
fever or pneumonia, with slight morning remif:i~ions. l t may set in with a 
chill and be followed by sweats, and there arc cases with a marked intermit
tent pyrexia from the onset. As a rule, the drgrcc of adi\'it.r o[ the local 
process may be gauged by the persistency and the range or the rc,·cr; and 
faYorab1e cases are those in which the temperature yields rapidly to rc!'t. 
In a few ca$CS progress of the local disease continues and may eH•n bC' rapid 
without feyer. 'l1he tempcratme o[ corn:.umpti\'C8 is rmdl.v influrnccd by 
trivial causes which would not affect a normal per~on. ~ucli as menial excite-
ment, exercise, constipation, etc. The patient is usually when fever 
is pre$eni and feels more comfortable with a tcmprn1turr 101° . Except 
the sweating, there are rarely any unpleasant feelingf'I conncdrd with it. 

With breaking down o[ the lung-tissue and formation of ca,·itir~. a!'SO
ciat.ed as these procei;:ses always are with suppuration and mixed infcclion, 
the re\·er assumes a clrnracteristically intermiltrnt or lwc·tie lyp<'. For a large 
pari of the clay the patirnt is not only afrbrile, but the lrmprrait1r<' is sub-
11ormal. Jn the ann<'xecl two-hourl_y chart, from a ca~c of chronic tubrrculo~is 
of the lungs, it wilt be seen that, from 10 P. M. lo S A. J.L or noon. the tem
pnaturc coniinuously fell and went as low as 95-. J\ ::.low Tise th('Jl look 
place through the late morning and early afternoon hot1r:-; and reached ils 
lllil\imum between 6 :incl 10 P. M. .:\s shown in ilH' ('liar!, tlwn~ were in the 
three days aboui rorty-lhrce hours of pyrexia and twenty-nine hours of apy
rcxia . The rapid fall of the temperature ju the earl.v morning hours is uRu
ally associated with sweati ng. This heclic, as il h; callNl. which is a t)•pica l 
fever of septic infection. is met with when the procci::-s of ca\'ily formation 
and e-oflcning is advanced and extending. 

S1i·cali11g-Drcnching perspirations arc common in pl1thisis and consti
tute one of the moi:;t distressing features of the cliscas.c. Tht'.'. oc<:ur usually 
with the drop in the fcvrr in the early morning hours. or ai any time in the 
rla_y when the patient f:!ccp$ . They ma~v come on earl_,. in the di~case, but are 
more persistent and Ireqc.ent after ca\'ities have formed. Some patients 
escape allogethPr. 

The pulse is increased in frequency and u:rnally in proportion to the 
hC'ight of the fever. E\'(•n when at rest and arebrilc the pul~e may be rapicl, 
hut the excitement of counting it may increai;:c the rntc 20 t.o 30 beats. 'l.'he 
pult=c is often remarlrnhly full, soft and comprrssihlc; even after recovery it 
Prny remain rapid . Pulsation may sometimes be seen in the capillaries an<l 
in the veins on the back o( the hand. 

Enwrialion is a pronounced feature, from which thCI two common namCls 
of the disease haYe been derived. rl'he ]oss of weighi i:-; gradual antl, if the 
disease is extC1ncling1 progressive. The $Cales give one of the best indications 
o( the progress o[ the patient. JI is most rapid early in the disease, when the 
patient may lose at the rate of five or six pounds a week; and usually is in 
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direct relation to lhe intensity and duration of lhc fc\'cr. With lhc arrcsl of 
the progress ancl the fall in temperature the patient usua1ly hC'gin~ lo rrgain 
weight. The average gain in weight of 901 patients at the Adirondack Sana
torium was fourteen pounds (L. Brown). A gain of two pounds a week is 
salislaclory. Loss of slrenglh may be out of proportion lo and quite inde
pendent of loss of weight. Early debility may be a marked feature. 

No.;i_'\_~~--~ADMITTED.~=~"l-WARD-::J-

CHART V.-THREE DAYS. CHRONIC TUBERCULOSIS. 

PnYSICAL S10Ns.-(a) Inspeclion.-The shape of the chest is often sug
gestive, though it is to be remembered that the disease may be met wilh in 
chesls of any build. Practically, howe\'er, in a considerable proportion of 
cases the thorax is long and narrow, with very wide intcrcoslal spaces, the 
ribs more vertical in direction, and the costal angle very narrow. The scap
ulm arc "winged," a point noted by Hippocrates. Another type of chest 
which is very common is that which is flattened in the anlcro-poslerior diam
eter. The costal cartilages may be prominent and the sternum depressed. 
Occasionally the lower sternum forms a deep concavity, the so-called funnel 
breast (Trichter-Brusl). Special examination should be made of the clavicu
lar regions to see if one clavicle stands out more distinctly than the other, 
or if the spaces above or below it are more marked. DcCcctive expansion at 
one apex is an early and important sign. The condition of expansion of the 
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lnwer zonp of the thorax may be well estimated by inspection. The condi
tion o[ the prn•c:orclia Ehould al~o be noted, as a wide area of impulse, particu
larly in the second, lhfrd, and fourth intcrspaccs, often results from disease 
of the left apex. l 1'rom a point behind the patient, looking O\'Cr the shoulders, 
one can ofkn helter t'slimalc the rclat.i,·c expansion of the apices. _\trophy 
or the mustll'S of the shouhler-gir<llc on the affected side is not uncommon, 
and a i::lighl scoliosi" may be present. Mon~mcnl may be restricted on the 
nffl•c:ted side, particularly at the apex. Pleurisy with adhesions or with cf
fusi-on, fihrosis, and pncumonic consolidation nrnY limit llic mo,·cmenl of one 
!'ide. The Litten phenomenon (seen best on the 'right side) may be rcsi.rickd 
in extent or ab~cnL The chest expansion may be much reduced. It should 
be rccordccl carefully at the first examination. 

(b) Palpalion.-Dcficieney in expansion at the apiccs or bases is per
haps best gaugccl by placing the hands in the subc:la\icular spaces antl then 
in the lalcra ( regions Of the chest and asking lhe pali cnl lo dl'<lW Slowly a 
full lm.•alh . Standing behind lhc patient and placing llic tliu1nbs in the 
supracla' ieular uncl lhe fi11gcn; in the infraclavicular spaces one can judge 
accurately ~1s to the relatire mobility or the two sides. Dii::easc al nn apex, 
though early and bdorc llulnc:::s is at all marked. rnuy be indicated by dc
fitient t•xpan~ion . Ou asking the patient to count, the h1<:lile frernitus is 
increased WhCl'C\er there j g local growth of lubcrcic O L' CXtl'n:->i\C ca::walion. 
111 comparing tile apices il is irnportanl to bear in mind Uwt normally lhe 
fremilus is stronge r o,-er the right than the Jcfl. So, too, at the base, when 
there is consolidation of t!te lung, the frcmilus is incrcasi_·<l; whereas, if thC're 
is pleural l'ffusio11, it is diminished or absent. ln the later slagcs, when cini
lies form. the tactile fremitus is usually much exaggerated over them. When 
the pleura is g reatly thickened the fre111ih15 may be di111111ii-:hcd. 

(c) l'crcussion.-' l'u\Jcn:lcs, inflammalory products, fibroid changes, and 
cavities produce irnportnnl ch::mges in U1e pulmonary rei::onancc. '.L1hcre may 
be loca lized di sease, eYC n or some extent, wilhout inducing mucli altcralion, 
as when the lu bNtlc:; nre scatte red there is air-containing ti:::suc between 
them. In incipil'nl cases percussion may be negati,·e, 28 out of 20 1 in L. 
Brown's series. H requires a fair-sized area of infiltralion to cause n change 
in the pcrcu~~ion nolt•, -:Ix G cm., according to Corncl. The pcr:::onal C()ua
tion is \cry important in e:-:limaling the early ph_ysical signs in pulmomll'y 
tuberculosis, and I remember a notable diagnosis or a cavity al the baC'k o[ 
the left ap0x the l'izc of a hic:kory nut, trilh the shell 011' One of the ea rliest 
and mo::-l nduablc signs is cleCectirn resonance upon and nbmc a chnide. ln 
a considcrahl proportion of all cases of phthisis the tiul.m'~:<. is flr~l noh'd 
in these regions. The comparison between the two sid""' ~hould be made also 
when the breath is held after a full inspiralion, as lhe de!ccti,-e resonance 
may then be more c;Jcarly marked. In the early stagci; the percussion note 
i~ mmally higher in I 'tch, and it may rc()uire an cxprrienc;:cd car Lo detect the 
di fl'prcnce. In recent co nsol iclation from cascous pneumonia. the pcrcu~5'ion 
uote often ha!' a ty111panitie q1rnlity. il wooden llulncss is rarely heard except 
in old catil't'.I \\ itli l'Xh'nsiw fibroid change at the apex or ba!:'e. 0Hr large, 
thin-11·allcd c·:11i!ies at the apex the so-call ed cracked-pot sound nrnv be ob
tained. In thin snbjccts lhc percussion should be carefully practiced in the 
supraspinous fossro and the interscapular space, as they corresponcl to very 
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important arras early im·olrcd in the disease. By light percussion along lhc· 
harder of lhr lraprziu:-; and in the supraclaYicular ancl supraspinous fos:-:m, 
areas of apiC'al rrsonanc-c may he mapped oul (Kronig's apic:al resonance 
zones). Under normal conditions the areas arc rqual on the two sides. Con
solidation or retraction of an apex carn~es definite narrowing of the zone on 
the affected ::ide. The procedure requires considerable ~kill. 1t giH•s rnlua
ble information in the early stnge of infiltration. C:old~c·!l('idcr us1·s a ~prc:iaJ 
plcxirneter and percussrs out the borders of the apex of the lung projcc:iing 
aboYe the cla\'iclc. The method is lc::s sati:.;fadory than tliaL of Kronig-. Jn 
cases with numerous isolated cavities at the 11j1ex, wilhoul nnich fibroid 
tissue or thickening of the pleura, the pC'1Tu8sion note rnny Rl1ow little change, 
and Lhc conlrasl between the signs ohlained ::in aut-icultntion and percussion 
is most marked . ]n lhe direct pcrcu~Rion of the ciH'~L, pnrlicularly in thin 
patients OYer lhc pectorals, one frequently f.:CC'S the pl1cno111cnon known as 
myoidcma, a 1oca l conl raclion of the musr1e causing bulging, which per
sists for :i va ria ble period and gradually subsides. lt lws no special sig
nificance. 

(d) 1luscullalio11.-Fcebie breath-sounds arc among thr moRt character
istic early signs, since not as much air enters the tulJ<•s and ,·r~i('\es of the 
affected area. lt is well al first a lways to compare cill'cfully the <'orrcspoud
ing points on the two sides of the chesl without asking the patient either to 
clraw a deep breath or to cough. With early apical di~casc the inspiration on 
quiet breathing may be scarcely audible. Expiration is usually prolonged. 
On the other h:rnd. there arc cases in which the carlit·~l sign is a harsh, rude. 
respiratory murmur. On deep breathing it is freqtl(>nt\y to be noted that 
inspiration is jerking or waYy, the so-c:allcd 1·cog-whc<·l'' rhythm; which, 
howe\'er, is by no means confined to tuberculosis. \\"ith rxtrnsion of the 
disease the inspiralory murmur is harsh, and, when consolidation occurs~ 
whiffing and bronchial. \\'ith these changes jn the charncler or the murmur 
there are rules. ' \'he patient should first breathe ~uirtly, then lake a full 
breath, and lhcn cough. \\'lien heard with quicl brcall1ing, if they pcrsi8t and 
are present in one area only, they arc of great impoi'lan<."c. ' l'lir fine rustling 
crepilus at one or both npiccs which is heard when the palit•nt fir~t lakes a 
deep breath is of no moment. It may also be present at tho bases. Riles at 
the encl or deep inspiration which disappear 011 rcpta(ed hrP<1lhing nrny also 
be disregarded. lUlcs which arc brought out by coughing-. whi('h persist, and 
are repcaicdly heard at the snme spot are of the grealt·~t importance. It is 
of equal import when moist, clicking rUlcs arc present ·with change in the 
percussion note. Attention to these brief rules \\~ill saYe many of the unneces
sary diagnoses of pulmonary tuberculo~is at pre:::ent ma1lc on au~cultatory 
signs alone. 

\\"hen softening occurs the r£iles are louder and lrnYe n bubbling, some
times a characteristic clicking quality. These amoist 80unds," as they are 
calle<l, when associated with change in the percussion resonance are extrCmely 
suggestive. \\'hen caYities form the rftlcs arc louckr, more gurgling, and 
resonant in quality. When there is consolidation of any extent the breath 
sounds are tubular, and in the large excavations loud and cavernous, or have 
an amphoric quality. In the unaffected portions of the lobe ancl in the oppo
site lung the breath sounds may be harsh and eYen puerile. The vocal reso-
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nan<·(' is usually inc·rca~C'd in all sla,gcs of the procc~c.:, nncl bronchophony and 
(lf?(·forilt1qu_r an• md wilh in lhc region~ of ro11~0\id,1tion and O\"C'r ca\·ilics. 
Pleuritic· fridinn rnay bl' presrnt at any stage and, AS mentioned before, occurs 
H'ry <'<lrl,r. 'l'lll'rC arc <·ases in whid1 it is a markt1d feature throughout. 
\YIH'n the lnpprt of lung OH•r the heart is inrohNl thrrc may be a pleuro-
1writ«1rdi:il fridiCln, and when this area is consolidated there mar be <·urious 
die-king synd1ronous with the heart-heat, due to the compr<;~sion by the 
lwarl of pnl'lion with <'xpulsion o[ air from it. ._\n interesting ausculta-
tor,r $ign md with in thin-C"hcstccl person~. in ncrrou~ patirnls. and often in 
early pulrnonary tuht•n·ulosis is lhe sn-c:allrd cardio-reF.pirntory murmur, a 
whiffing •ystolic -Unlit due to the propul~ion of air out o[ the tubes by the 
impulse o[ the heart. JI is best heard during inspiration and int.he antero
lakrnl regions of the chest. 

A ~.rstolie 111urr11m· is frequently heard in the subclavian artery on either 
side. llie puli::ation or which may be Yery visible. The ll\Ul'lllllt' is in all prob
ability due to prcs:.:urc on t.hc vessels by the thickened pleura. 

Tht• signs of may be here briefly em1111erated. 
(1) \\'llC'n there not much thickening o[ the pleura or condensation 

of Uw surrounding- lung-ti~sue, the percu!'sion sound may be full and clrHr, 
r<'~C'rnbling the nonnal note. l\Iore eornmonl,r thC'l'e i~ dcfrcii\'C resonance 
or a tympanili« c1urdity which may at times be purl'iy amphoric. The pitch 
of th<' pcrc·ussion note drnng-cs o,·cr a cavity \\ h<'n the mouth is opcnC'd 01· 

dosl'<l (\\'inlric-11·s sign). or it may he brought out more dearly on change 
of po~ilion_ rl'he C'ra('kCfl-pot sound is oblainahle only O\"CJ' tolrn1bl.\' large 
ca\ities with thin wnll~. Jt i$ be:-l rlicilcd by a f1rm, qui<·k stroke, the pa
tient nl the time ha\·ing lhc mouth opm. Jn tlio~e rare in:-lancC's of almost 
total ex«arntion of 011(' lung the pcrcu:-sion note may be nrnphoric in quality. 
('2) On nuH·ultalion the so-called cnYc1·nons sounds arc heard: (i) Various 
grades of modified brralhing-Ulowing or tubular. carcrnous or amphoric. 
There nrny be n clll'iom:ly slin l' p hissing sound, as if the air was pnssing from a 
narrow opening into n wide F-pacc. In Ycry large caYitirs hoth inspiraljon 
ancl expirntion may he lypically amphoric. (ii) 'J'hrrc arc bubbling 
rnlcs whiC'h haYC a rC'so11ant quality, ancl on roughing n1ay a metallic 
or ringing c·h:iradP1'. On coughing thPy arc often loud nnd gurgling. l n 
\'C'l'." lnrg-c lhin-w:1llrcl cavitie~. and more rarcl.v in mc<lium-sizl'd cavilic:-;, 
!-;urroumlrtl hy n:cC'nl ('011~0\i<lntion, lhe rfil<:>s may hare a distinctly amphoric 
l'<:ho, simulating lho~C' or pneumothorax. There arc dry c·11Yilirs in which no 
1ide:.:. are htarcl. (iii) 'J'he vocal resonance is ~rratly intensified, and 
\\hi:-;pC'rrd broncophony is clearly heard. Jn large apical cinities the 
la•art-sou1uls arc well heard. and occasionally there may be an intense 
::y:-;tolie murmur, prnbably always transmitiecl to, and not produced, as 
has been supposed, in the cavity itself. Tn laq::e excavations o[ the left 
apex the heart impuli::.e may cause gurgling sounds or clicks synchron
ous with the systole. They may eYen be loud enough to be heard at 
a little distance from lhc chest wall. A large cavity with smooth walls 
and thin fluid contrnls may give the succnssion sound when the trunk is 
ahruptly shaken (\\'nlsia'). an<l C'\·en the coin sound may he obtained. 

Psntdn-cfn•rrnous si;.!'111' may be caused hy an area of con~oliclation near a 
large bronchus. rrhe ('Olldition ma,\' be mos{ deceptive-lhe high-pitched Of 

15 
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tj·mpanitic percussion note, the tubular or Ca\'crnous breathing> and the 
resonant rides simulate closely the signs of cavity. 

3. Fibroid Phthisis 
In their monograph on Fibroid Diseases of the Lung, Clark, Hadley, and 

Chaplin make the following classification : 1. Pure fibroid-a condition in 
which there is no tubercle. 2. 'Tuberculo-fibroicl di~ca~c-a condition pri
marily tuberculous, but whic11 has run a fibroi<l course. 3. Fibro-lubcrcu
lous disease-a condition primari ly £broicl, but which has become tuberculous. 
The tubcrculo-fibroid form may come on gradually as a sequence of a chronic 
tuberculous broncho-pncumonia or follow a chronic tuberculous pleurisy. In 
other instances the process supervenes upon an ordinary ulcerative phthisis. 
1l1he disease becomes limited lo one apex, the cavity is surrounded by layers 
of dense fibrous lissue, the pleura is thickened, and the lower lobe is gradually 
invaded by the sdel'olic change. Ultimately a picture is produced Jillie if at 
all different from lhe condition known as cirrhosis o! the Jung~ . lt may even 
be difficult to say that the process is tuberculous, but in a(hanccd cases the 
bacilli arc usually present in the walls of the cavity al flic apex, or old, en
cap~ulaled cascous areas arc present, or there may be tubercJcs at the apex 
of the other Jung and in the bronchial glands. Dilatalion of lhe bronchi is 
present; the right Ycntriclc, sometimes the entire heart, is hypertrophied. 

The cliS('ase is chronic, lasting from ten lo twenty or more years, during 
which lime the palicni may have fair health. The chief symptoms arc cough, 
often paroxysmal in character and most marked in the morning, and dy;.;pncca 
on exertion. 'l'he expectoration is purulenl, and in some instances, when the 
bronchiectas is is extensive, fetid. There is rarely any fever. 

'l'he physica l signs arc Ycry characteristic. rrhe Chest is Sunken and the 
shoulder lower on the affected side; the heart is of Len drawn oYer and dis
placed. Ji the left Jung is imolved the l'c may be an unusua lly large area 
of cardiac pulsation in the third, fourth, and !Hth intcrspac:cs. Ilcart mur
murs arc common. ']_'here are dulnc£s and deficient lactfle fremiius over the 
affected side, except OYer ca,•ilics where the frcmilus is incrt1asrd . At the 
apex there may be wel1-markcd cavernous sounds; at the hase, distant bron
chial breathing. ln some cases the other lung becomes involved, or the pa
tient has repeated allacks of 1"cmoptysis, in one of which he dies. As a result 
of the chronic suppuration, amyloid degeneration of the liver, spleen, and in
testines may take place; dropsy frequP.nlly supen·cnes from failure o[ the 
right heart. 

A more detailed account is found under Cirrhosis of the Lung, with 
which this form is clinically identical. 

Coniplications of P·ulmonary Tuberculosis 

In the Respiratory System.-The larynx is rarely spared in chronic pul
monary tubercu losis. The :first symptom may be 1nrnkincss o_f the voice. 
rr here are pain, particularly in swallowing, and a cough which is often wheez
ing, and in the later stages very ine1Tectual. Aphonia and dysphagia are the 
two most distressing symptoms of the laryngeal involvement. When the epi
glottis is seriously diseased and the ulceration extends to lhe lateral wall of 
the pharynx, the pain in owallowing may be very intense, or, owing to the 
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imprrfrct dm:urc of the glottis, tllcrc mny he coug-hing spells and regurgita
tion of food through lhc nostrils. Bronchitis and lracheilis are almost in
rnriablc accompaniments. 

Pneumonia is a not infrequent complication or pulmonary tuberculosis. 
] t may run a perfectly normal course, while in other instances resolution may 
be delayed, and one is in doubt, in spite of the abruptness o[ the onset, as 
to the presence of a simple or a tuberculous pneumonia . ] n some cases a 
pneumonia is a terminal complication. 

Emphysenia of the uninvolved portions of the lung is a common feature, 
rarely producing any special symptoms. '!'here are, lwwcrcr, ca::.es or rhronic 
tuberculosis in which emphysema dominates the picture, an<l in which the 
condition comes on slow ly during a period of many (General subcu-
taneous emphysema, which has been met with in a rare cases, is due 
either to perforation of the trachea or lo lhc rupture a cavity adherent to 
the chest wall.) 

Gangrene of the lung is an occasional C\'cnt in chro11ic pulmonary tuber
culosis, due in almost all insbrnccs to sphacclus in the walls of the cavity, 
rarely in lhc lung-lisRue itscH. 

Gornplications in lhc Plcura.-A dry pleurisy is a very common accom
paniment of the early stages of tuberculosis. It is always a conservative, 
useful process. In some cases it is Ycry extensive, and friction murmurs 
may be heard orer the sides and back. The ca!'es with dry pleurisy and ad
hesions arc, of course, much Jess liable to the dang"Crs of pneumothorax. 
Pleurisy with effusion more commonly prct·ct.lcs than occurs in the course of 
pulmonary tuberculosis. Still, it is common enough to meet with cases in 
which a scro-fibrinous effusion arises in tlic course of the chronic disease. 
There arc cases in which it is a special feature, and it often, 1 think, farnrs 
chronicily. A patient may during a period of four or five years have signs of 
local disease at one apex with rccu1Ting effusion in the same side. Owing to 
adhrsions in diftcrcnl parts of the pleura, the effusion may be cncapfmlated. 
Jhrrnol' rhagie effusions, which arc not uncommon in connection with tubrl'cu
lous pleurisy, arc comparali\'cly rare in chronic phlhi~:li$ . Chyli[orm or milky 
exudatcs arc sometimes found. Purulent effusions· arc nol frequent apart 
from pneumothorax. An cmpyema, however, may occur in the course or the 
disease or as a sequence of a scro-fibrinous exudate. Pneuniolhorax is an 
extremely ·common complication. Of ct9 cases at lhe Johns Hopkins Hospital, 
23 were tuberculous (Emerson) . It may prove falal in twenty-four hours. 
Jn other im:tances a pyo-pneumothorax follows and the patient 1ingcrs for 
weeks or months. Jn a third group of cases it seems to have a beneficial c[ect 
on the course of the disease, and is sometimes produced for the therapeutic 
effect. 

Symptoms Referable to the Other Organs.-(a) Cardio-rnscular.-The 
retraction of the left upper lobe exposri-; a large area of lhc heart. In 
thin-chested subjects lhcrc may be pulsation in the second, third, and fourth 
interspaccs close to the sternum. Sometimes with much retraction of the 
left upper lobe lhc heart is drawn up. A systolic murmur over the pulmo
nary area and in the subc l n\"i~rn arteries is common in all stages of phthisis. 
Apical murmurs arc nlso not infrequent and may be extremely rough and 
harsh without necessarily indicating that endocarditis is present. The asso-
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ciation of }wart di!-'case with phfhisis is not, howcrnr, n•ry uncommon. As 

alrcadv mentioned, there were]~ instances or cnclocarclitis in 2Hi autopsies. 
The a·rtcrinl lcnsion is usually low and lliC' capillary resistance lessened so 

that the pulse iR often full arnl rn[l l'H'n in the later i-;fagrs of the di~casc. 

The capillary pulse is not infrequently found, and pulsation of the veins in the 

back of the hand is occasionally seen. 
(b) Blood Glandular 8yslc1n.-'l'hc early an3'mia has already been 

noted. H is oflcn more apparc.nt than real, a chloro-amrmia, and the blood
count rarclr Rin\..;!; hclow two 111illions J1l'r c·uhic millimetre. 

The bl~od-platcs are, as a rule, enormously incrca:::cd and arc seen in the 
withdrawn hlood as the so-callccl Rrhulizc's granule mas~es. 'Yithout any 

significance, they are of interest chiefly from the fact lhat CYcry few years 

some tyro announces their discoYery as a new diagno:;lic sign o[ tuberculosis. 

The leucocyles arc greatly increased, particularly in the later stagef<:. 
(c) G'aslro-inLestinal By8lcn1.-The tongue is usually furred. but may 

be clean and red. Small aphthous ulrcrs arc sometimes distrc£sing. A red 

line on the gums, a symptom to which at one time much attention was paid 

as a Rpccial feature of phthisis, occurs in other cachcctic slates. Extensive 
tuberculous disease of the pharynx, associated with a similar affection of the 

larynx, may interfere seriously with degluliliou aud pro\'C a Ycry distressing 

and inlrac:b1blc syniptom. 'J'hc 8alira has very full digestive powers. 
'l'ubcrculo!':is of the stomach is rare. Ulceration may occur as an acci

dcnlal complication and multiple calarrhal ulcers are not uncommon. lnter

siitial and parcncliyrnalous changes in the mucosa arc common (po~si!Jly asi-o

cialed with the YC'nous stasis) and lead to alrophy, but these cannot alw:iys 
bl' t•onnected witl1 the symptom~. and they may be found when not expected. 

On the other hand, when the ga~tric symptoms ham been most persistent the 

mucosa may show very little change. lt is impossihlc always lo refer the 

anorexia. nausea, and vomiting of consumption to local conditions. The 
hectic fever and the neurotic influences, upon which ] mmcrmann lays much 
str<'t:.s, mu~t he taken into account. as they play an lmportant rO\e. The organ 

is often dilated. and lo muscular insuflicicncy alone may be due some of the 

cases of dyspepsia. The condition of the gastric secretion is not constant, 

and the reports ore discordant. l n the early stages there may be superacidity; 
later, a deficiency of acid. 

Anorexia is often a marked symptom at the onset; there may be posit ive 
loathing for food, and eYcn small quantities cause nausea. Sometimes, with

out any nausea or distress after eating, the feeding of the patient is a daily 
battle. \\"hen practicable, Dcbo,·e's forced alimentation is of great benefit 
in such C<ltiCS . .N"ausea and vomiting, though occasionally troublesome al an 

early period, arc more marked in the later singes. The latter may be caused 

by the severe attacks of coughing. S. II. IIabershon refers to four different 
causes of the vomiting in phthisis: (1) central. as from tuberculous menin
gitis; (2) pressure on the rngi by caseous glands; (3) stimulation from the 
peripheral branches of the vagus, either pulmonary, pharyngeal, or gastric; 
and ( 4) mechanical causes. 

Of t1'e intestinal symptoms diarrhrea is the most serious. It may come 
on early, but is more usually a symptom of the later stages, and is associated 
with ulceration, particularly of the large bowel. Extensive ulceration of the 
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ileum may exist without any cliarrhrea. rrhe associated catarrhal condition 
may acl'ount in part for it, and in some instances the amyloid degenemtion 
of the mucous membrane. Pcdoration occurred in 13 of 475 autopsies in 
chronic pulmonary tuberculosis. 

(d) Nrrrolls S11stern.-(l) Focal lesions due to the de,·elopment of 
coarse tubcrC'k::; and area~ of tuberculous meningo-C'ncephaliti:-. Aphasia, for 
instance, may result from the growth of meningeal tubercles in the fissure of 
Syhius, or even hcmiplcgia may occur. rrhc solitary tubercles arc more com
mon in thC' chronic phthisis of chilclnm. (2) Ba~ilar meningitis is an oc
casional compl ication . H may be confined to the brain, though more com
monly it ii-: a (3) c·crcbro-spinal nwningiti~, which may come on in persons 
without well-marked local signs in the chest. Twice ha\'e I known strong, 
robust rncn brought into hospitnl \\'ith signs o[ ccrcbro-spinal mcningilis, in 
whom the c·xi:-;lt'ncc of pulmonary disease was not discoYcrcd until the post 
mortem. (I) Peripheral neuritis, which is not common, may cau!'c an ex
tensor pa ralysis o[ lhc arm or 1eg. more commonly the latter, with foot-drop. 
It is usually a late rnanife~tation. (5) )lc11tal symptoms. Jt was noted, 
Hen by the ol<ler writl'rs. that consumptiYes had a peculiarly hopeful tempera
ment, and the spes phlltisica forms a curious characteristic of fhc <li!=:ease. 
Patients with extensirn ca\'ilics, high feyer, and too weak to 1110,·c will often 
mak<..~ plans for the future and confidently expect to rccon:~ r. 

Apart from tuberculosis of the brain. there is sometimes in chronic phthi
sis a form of insanity not unlike that which occurs in the canrnlescence from 
acute affections.. 

(e) A remarkable hypertrophy of the ma111,mary gland may occur in pul
monary tuberculosis, most common ly in males. H may bC' only on the affected 
side. lt is a chronic interstitial, non-tuberculous mam111itis (~\llot). Mastitis 
adolescentium, not very uncommon, is not necessarily suggcsti"e of pulmonary 
tuberculo!'i~. 

(/) Genito-urinary Syslem.-Thc urine presents no special pecul iarities 
in amount or constituents. Fever, however, has a rnarkcll influence upon it. 
Albu rnin is met with frequently and may be associated with the fever, or is 
the result of definite changes in the kidneys. In the latter case it is more 
abundant and more curd like. .\myloid disea~e 0£ the kidneys is not uncom
mon. lts prC'sencc is !<.hown hy albumin and luhe ca~l~. aml s.onwtimcs by a 
great increase in the amount of urine. ln other instances there is dropsy. and 
the patients hare all the characteristic features of chronic Bright's di~ca~e. 

Pus in the urine may be due to di~ease of the bh1clcl(lr or of the pehes 
0£ the kidn(lys. In some instances the entire urim1ry trac:t is imohcd. In 
pulmonary Phthisis, howc,·er, extensiYc tuberculous .dis.(la!::1e is ran•ly found 
in the urinary organs. Bacilli may ocC'asionally b(l deteded in the pu:;. 
Ilaimaturia is not a. Yery common symptom. Jt may O(lCUr occasionnlly a~ a 
result of congestion of the kidney!', and pass off, lcnring the uriil(l nlbuminous. 
Jn of her in:-;f;rnc_•r!' it results from disease of the prlvis or of tlw blnddrr. and 
is associated eifher with early tuberculosis or the mucous mcmhr:rne8 or more 
commonlv with 11lcrr:1tion. In a mC'<lical c·liniC' the routine inspection of the 
trstcs fn,: luhrn·lc• will sayc two or three mi~lahi-: a yrar. 

(y} ('1tlfl1t(•ous 8y.;;ft"111.-The !'kin it: off(ln dr.r and har:-;h. l.o«al tuber
cles oel'asionally onur on the hnncl:::i. 'J'llC'TC' rnay be pignwntary stnining, 
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the cliloasma phlhisicorum~ which is more common when the peritonet~m is 
inrnhC'Ll. Upon the dm•t and Lack the brown stnins of pilyriasis versicolor 
are \'('l'_Y frrqurnt. rrhr hair of the head and ht>ard mny brcome dry and 
lanky. 'L'he lf'rminal phalangrs. in chronic rn~rs, become clubbed and the 
nail~ incurrnif'd-lhc ] I ipporratic fingers . Lanclouzy !ms calll•d attention to 
a euriou~ hl'nding. u~unlly of the ring nncl little fing<'r8, whid1 permits or 
fh~xion. hut not of r'lfrn~ion-a condition which he ca lls camptodactaly. A 
renrnrkahlc nnd unnsiwl complicntion is general rmphyscmn.. which may re
sult from ukcration of an adherent lung or pcrforntion of the larynx. 

Diagnosis of Pulmonary Tuberculosis. 
With fever. wcll-nwrkccl physical Rigns and bn.cilli in the sputum, no dis

ease is more eas ily diagnoRcd than pulmonary tuberculosis. Successful treat
ment clcpcncfa large ly upon ea rly diagnosis, nncl RpC'cia l ntl('ntion must be 
paid to thr obsc nrC', variable, and uncertain symptoms ancl s ig ns of the initial 
stage. ~rhc art iYe crmndc against the disease has made both lhe public 
and lhe prnfet:::.;ion more all'rt. and we ha,·c, as so often hn.ppens, gone to an 
exln'mr. and arc apt to srC' early t uberculosis in t rivi al complaint s. T say this 
from an e:'\perirncc of cases t::<"Cn in consullation, and it is borne out by the 
records of inRtitutions. ll amman, in chargc of thr Phipps Tubercu los is Dis
pcmary of tlif' .Johns Tlopkins Jl ospita l, makci;:, the interesting confession that 
in !he C>arly clays. when thry depended on slight physical signs and the tuber
culin reaction. thcr<' wrrc innumrrnblc early cases, hut with a wider experi
enrc and gn•aic r confidrntr in rlinicn.l ~ymplorns the oullook on these border
land rat::rs has C'h:in.~Pfl c·ornplelcly, and now. instead of condemning them 
perrrnplorily to ft ~nn:itoriurn. they arc found to kcc·p wrll under the ordinary 
conditions of lifr, in spite of tlic persistc·ncc of slight nhnormnl signs. Ilow 
imporl:mf thio.:. f0nlurc of tul>r rC'ulosis 'rork has brcomc is :ilso indicated by 
the figures for thr fi1·st _yenr nl tliC' r11ubcrc11losis ])i spen~n.ry o f the Radcliffe 
]nfirma1·y. Of thr fi80 ca~es. all sent by physicians, 2 l ~J were fonncl not to 
be tuberculous! One leR:o;on from the work of lhc past few years is that we 
should pay more att0ntion to symptoms Uinn to physiC'a l signs. The follow
ing are the points of specia l importance in the clingnoRis of early cases : 

Histol'y.- Tuhercu losiR in the family, "Phthisicn l hahilus." unusual ex
posurf'. Rprcial deb il itating circumstances, as wony, grief, cli~sipalion, or a 
chrouir illne:;:s. 

Symptoms.- Lo!l-s of weight. lo~s of Rtrcngth. and nna:>m ia. if progressiYe 
and not to be accounted for by mental worries or prolonged indigestion. are 
of fir~l importam·e. F('H•r is at once n mo:-;l trnst.wodhy and the most Calla
cions symptom. The thermometer bu:.; needlessly concl~mnecl many pi:1tients 
lo the sanatorium. Heganl should be had lo lhe points already mentioned 
in speaking or the fcnr. In nen·ous personR, part iNil ar ly in stout, flabby 
young girls, a tcmper::ilnrc from 99.5° lo 100.5° nrny mean n othing, and 
the rectal temperature is ofll'n very dcceplive: i[ taken after exerciEe or 
excitement it m:iy he a degree and a haH nbovc normal. Tn the case of 
a flabby, fat girl of ten. with an anxious rn ollwr, a _fooli sh irnrse, and nn 
nlnrrn isl doetor. for rnonfhs lhe rncta l temperature was take n hourly during 
t11e dn,r; the child hnd bl'<'!l in bed: there was no cough, and the only phy
sical sign a few rustl111g rUlcs al one apex. The Cllre followed rapidly on the 
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hrPaking of the thermometer and getting rid of the nur~c. Tu a suspicious 
Ul"f' a two-hour lt•rnpHalurc rc:corcl shou ld be taken during lhC' clay for ten 
das:-; and lhC' influC'nc·e or rxPrcise upon it carrfu1ly csti11111lcd . 

.-\ c·ou~h is nhn1p irnspic.-ious in the young, more in the winter than in 
tlit• ~ 11111n1r1-. and 111orc in the morning than nl other limes in the clay_ Throat 
l'Ollclii ions ~hould he ('fll'C'r11 Jl y CXC}udctl, particu]ar]y the irritation f1:0ll1 cigar
l'ftc :-;moking. ' l'hc spitting o[ blood has already bel'n considered sufliricntlv, 
aml its importance in the diagnosis of tuberculosis is universally recognised. 
,\ brisk, rarly h~Pmoptysis is often helpful, not only for the positive in forma
tion il g iYC'S us, but for its usefu l moral effect on the patiC'nL rrhc greater 
the care with which the bloody sputum is exami ned the more likely will it be 
thnl h11cilli arc fouml. 

Sputum.-'l'hc pnticnt should he instructed to collcrL whnt is cxpcclorntc<l, 
particnlnrly early in 1hc morni ng, and everything brought up i:<hould be sent. 
rrhe clillicully in private practice is that il requi res a long series of examina· 
lions to exclude positire ly the presence . of tuberrlc baci l li. Time and again 
with suspicious caf'PS, or in pleurisy with effusion, 1 ha\C a;.i;ked a clinical clerk 
Ila) hy day " Any hacilli yet?'', and in one instance there were none found un· 
Lil thC' twentieth examination! Of cour~e, in prirnte practice' this is impossi · 
ble, Uut it ii:; well lo bear in m ind that one or two negati\·c exa minations are 
not i:;nfficicnt. Various methods of digesting the sputum :ind exami ning the 
('<.'lllrirugali zed sediment arc imporfrmt when few bacilli arc present. rrhe 
antiformin method introduced by Uhlcnhulh is simple and often reYeals 
lulil'rclc baC'illi miss<-'<l by an ordinary examination. 

Physical Signs.-Thcsc rni'c lhe difliculty. Al prc,enl, so far as the 
lungs arc conccrnrd, lhc position resembles that of twcnly-five years ago in 
1'1'!=;.pcd lo lllr hcnrt. whC'n any m11rrn11 r was rc~ardecl as srrions. Now, if we 
l'N' lhc apex beat. witliin the nipple l ine nncl llicre is no shortiwss of breath, 
and lhe pu l ~c is rC'gular, we d i:-counl ph,vsical signs nnd tell lhC' paliC'n l to 
lin• a nitionnl life. rl'his is what we shoul d do wi!h many cas('S of susperted 
enrly !ubercu los is. ]f the symptoms nborc dealt with arc noL pn''irnt, "dis· 
rount1' lhe physical signs. These have already been comdclcrecl : change in lhe 
clrnrnder of lhC' J'C'Spirnlory murmur and lhc pre~C'ncc of rGl('s arr the two 
mosl important, as clulnci:s is rarely present in ea rly cases. AllogethC'r loo 
much slrei::s has been laid upon roughened or impure inspiration nssociated 
with a few dry rfdes. Ooly upon repeated examinalion shou ld a. decision 
be re:.irhcd. Pradically. in these early cases, we Imm two groups-the one 
with Sj'mptorn~ and no physical signs, and the other with physical signs and 
no ~ymptoms. or tlw two, the former is of the gr('aler importance. 

Specific Reaction.-'l'ubercu/in Tesl.-The experience or hundreds of ob
'01·1ws in diff<>rcnt pnrts of the world testifies to the value of the Calmclte 
and the von Pirqud tests. But we must remember the reaction simply means 
that the organi~m has developed a responsiYe actidly to tuberculous infec· 
tion, and it by no means indicates that an in di\'idual has tuberculous dis· 
rase, in lhc ordinary sense or the term "disease.'' Ji'rom the carerul studies 
made at. tl1c Pliipps ])i ~pensn ry, the conjunctin1 l tesl was found or the greater 
value in indil'nting the presence or an active lesio n. rr he following conclu· 
~dons readll'd hy Jlarnman and his colleagues appear lo be sane: "When a 
patient fails lo react to either test, and there are no strik ing symptoms or 
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physical signs of pulmonary disease, 'YC feel that the ncgati\·c diagnosis has 
received a Hduablc confirmation. If the e~·e rradion i~ po:--iliH', t\1is i~ a 
strong imlil'alion that the patient has an acti'c tulll'rc:ulous focus; if f;_Ylllp 
toms and signs arc present it is an important nitl in r:xclucling othl'r pulmo
nary conditions; if they are ab~cnt it marks the patit>ni as a suf'.pec:t. * * * 
Xone or tilC'~e tel'ls can replace in the slightl'St degree a carefully taken his
tory and a well-made examination. They can llC'\'er stand censor OYCr thrsc; 
raihC'r their rnlue must ultimately be judged by them. rrhcy are aids ancl 
nothing more." 

\\l1ilc the cubrncous and conjundi,·al arc the more important as a roul ine 
proe:rdure, st.ill in spccial h1F-tances in wliieh jt is dt•sircd lo <-'licit a foc:al 
reariion the subc: nbim1011s tuberculin lest is iaraluablc. 

X-ray Diagnosis.- l n ski lful lrnnds the sludy of ca~es with the HOntgen 
rays is of g reat rnlue. In a normal case the radiogram F-hows a F-lrndow be
neath. and extending beyond the sternum due to the contE'nls of Liu~ mE'dia::;ti
num. Ext.ending from the rnc>dinstinum and radiating out into the various 
lobes is a se ri es or shndows whic:h may be Jikc>nc>d to the branches of n. trl'e, 
the thickeF-t shadow heing at the hi.Ins and thinning toward the periph
ery or t.JH~ lungs. -In di~ea-<ed Conditions changes lll'C ~Cell in the hi[u::;, 
shadows due to enlarged or calc:ifiecl glands :rnd lo the inc:rc:>asc> in the fibrous 
and lymplwtic tis:::.ues in the mediastinnm. The pulmonary ye:::.:::.els wilh their 
coutain{·d blood play an important part in the produdion of the shadow. 
A study made at t.lie Phipps' Di!=:pensary by Dunham, Boardman, and \Yol
man showed that in a \WY large percentage of all the early cases, clinically 
found to be tuberculm:.is. these F-hadows showed certai n changes which col'l'c
Rponded to thc- clini('n\ findings. lt is not proYcd, howcn~r, that other pul
monary conditions, !=:uch as those produced by the jnfluenza bacillus, may not 
c·ause the same changes. rrhe X-rays undoubtedly show very early changes in 
the lungs, but lhey can not determine the etiological factor. Tn the majority 
o[ cases the X-rays tell no more than a careful clinical examination, and they 
do not difl'erentiate an active> a healed lesion. l\[ore than any others, 
radiographers need the !=:al utory or the dead l1ouse to co rrect their 
visionary interpret.at.ions of shadows, particularly of those radiating from the 
roots of the lungs. 

Concurrent Infections ancl Diseases Associated with Pulmonary Tuberculosis 

Concurrent Infections in Pulmonary Tuberculosis.-Ii has long been 
known that in pulmonary tubcrculo~is organisms other than the specific 
bacilli are present, partic:ularly Nicrococcus /anceolalus, Slreplocorcus pyo
genes, the influenza bacillus, Nicrococcus calarrltalis) and 8laphylococcus 
aure1ts)· less frequently Bacillus pyocyaneus. 

Many ca~es of pulmonary tubcrculo~is arc comUinrd infedions; st.replo
cocci and pncumococci may be found in the spulurn, and the formt'l' haYc been 
isolated from the blood. Prudden, who ha:; Ycry carcl'nlly studied this ques
tion, arriYcs at the following conc1usions : The pu1monary k:-;ions of tuber
culosis arc subject lo \'flriations depending largely on the difft'rcnt rnodrs or 
distribution of the bacilli, whet.her by Lhr blood vessels or through the bronchi, 
and a lso whether a concurrent infedion with other organisms has taken 
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place'. 'rl1c pm1umonia c·omplicaiing t11Lrrc·ul<1sis may br the direct re~uli of 
the· tu\11 rdt· liatillus or its toxins. or it may follow SC'c·o111lary infrdion with 
other grrm!-1, parli<"ularly the Slrrplococcus ~/l.'/ogrnrs. the J/ i;.,.ornccus lr11H'eo
/fllus. nnd thl' 1....,'laj1hylorncr·us pyogrnrs . ._\n infr•rtion with the influenza bacil
lu~ or Jlicrotou·us n1{arrlwlis may be fo1lowcd by ini:n·a~ed fcnr ancl an ag
gra\"ation of the general symptom::. rrhc frcqurnc·y of thc1;e sccoucfary in
ft1dions and the 1·c•lali\'C sig11ific:ance of their gt'1·ms arr not yet fully clec:ided. 
H is H~ ry proUahlc that in man the effect of contamination with the pus 
organis111s is a rc ry important one in lrnstcni ng ncc1·o~i1' and softening, and 
also in the chronic· c·ai-;c•s thry douhth-ss produce in large amount~ the toxi ns 
wlii<:li arc rcsporn;ihlr for many of the or the cli~c<1:.:c . T he work 
or !l asti ng~ iniliC"atcs that secondary arc not Foo impo rta nt as we 
h:1<1 though t, a nd a Hludy hy Badclifrc at the Ki ng Eckard Sa nator ium points 
in thi!-> din1ction. 

Diseases Ass'Jciated with Pulmonary Tuberculosis.- J,obm· pneumonia is 
a not unc·o111rnon tau:.:c• o l' death. It is met with. most frequcnUy, imkccl, as 
;t tt·rm inal CH•nt in the th ronic case~. J t may, howC\{'1", otcu r ea rly, and be 
ditlk-ult lo di:->tinguish frnm an acute ca~couR pnt'umonia. The sputum in the 
];1tll'r is l'arc•lr rusfY, while the fe,·e r in the former is more continuous and 
l1i;~htr. hut i;1 111;_111~,. caEcs il is impossible to differentinlc bctwren the two 
(·1111dition!=. 

'l'hc i1SS(1('ialion of lubcrcu lo:.: is and ly/Jhoicl fercr has already been dis
('11:-0::0:l'd ( pBg-l' ;~·!) . 

Ery.~·i11clas nol infreriuentl_,, attacks old 71oilri11aires in hospital wards and 
alm:-housc•s. 'J1 hcn• arc instau<:cs in whiC'h lhe atlack !-let•ms to be beneficial, 
as tile cough lessens and the symptom.s ame liorate. It may, howercr, pro\·e 
fatal. 

'J'hc 1'/"lijilit•f' fe1 1crs, partil'ularly lllC'rtSles, frCf!Uen\ly precc>cle but rarely 
0('('111' in l lic ('OllrSe of pu lmonmy t uhcrcu}o:.: if.l. -I 11 t\ic rernc<:ination or a 
tubl'n·u lous :-;u hjct:L l lH' ,-csi('kS ru n a normal cou r~l'. 

Fisiula i11 ano, :-:o oftrn 11:-sociatcd \\"ilh pulmonary tuberculosis, in a ma
jority o[' i-1u·h NIH'~ i~ a tu\Jc•rtulom:; proCCf:;S. 'l' hc f!C' llC'ral affctf.ion may pro
g'l"{':O:.S rnpidly after an operation. The question is considered in tubercu losis 
of tile nlimrttlarr c-;111:11. 

//('(fr/ J)ism.~c.-('a rdiar hn>oplc1sia sccmF- uncommon in tuberculosis, 
thoug-h it w~is muC'h n•l'ern•<l to hy tlic older writer:'. I l was present in only 
:; rnH·:-:. in 1 .~fll autop~ies on tubH('ulous patit•nl:--: (~orri:-). Uokilansky 
t:iu.~ht tl1at there \\<IS an antagonism between ,-;1!\ulnr le!"ions antl aneurisms 
and lulwn·u losis . . \ II fort11s of C'ougenibd heart di:-l'aSl' prrdi:::po~c to it, par
til-ularly stcnm;is of the pu lmona ry arters. ~ l itn1 l !Of( no~is. on the other 
li;11ul. hns a <listind lr inhihiton infl1H'nC'c. T he two tonditinns arc rarely 
found nc.:.sotiatc'11. 1~ ~1(1ocar<litis. !ms alrrach• bcl'n rcl't'tTN1 lo. .\ termi nal 
aC'utc tubrrc·11lm:i:.;, partiC'ularly or the serous. membranes, is not at all uncom
mon in (•ardio-rn:.:rular cliscal'CS. 

l n C'hrnni(' H1Hl a1TC'stC'd phthisis arlerio-sclerosi.~ and 11hlcbo-sclerosis are 
no! untom111011. Ornit·rod noted 30 cases or chronic renal disease in 100 post 

1nor!l.'mS. 
'l' lic- ;1 ~soc·intion nr tulwrculosis wilh chronic orlhritis, u pon which certain 

wrifc•rs Jay !->ll'l'l':->. finrl:-:. its <''pla nation in thr lmn·rctl resistance oI these pa-
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tients and the greater liability lo infection in the instilutionl:I in which so 
many o[ them Jh·e. 

Peculiarities of Pulmonary Tuberculosis al Ute H:rtrcmcs of Life 

Old Age.-H is remarkable how common tuberculosis is in the aged, par
ticularly in institutions. )!IcLachlan noted lJ.3 cases in which luberculoRis 
was thC cause of death in old persons in Chelsea Ilospital. ~\ll were on.·r 
sixty years or age. 'J'lic experience at the SalpClriCre is the same. Laenncc 
met wilh a case fr1 a person O\'er ninety-nine years of age. 

Al lhe Philadelphia Hospital, in lhe bodies of aged persons 'enl o,·er from 
the almshouse, it was extremely common to find either old or recent tubcr
culosiR. A patient died under my care at the age of eighly-lwo with cxt.cnsiYe 
peritoneal tuberculosis. Pulmonary tuberculosis in the aged is mrnully latent 
and runs a slow course. The ph}'sical signs arc oflen masked Ly emphysema 
and by the coexisting ch ronic bronchitis. The diagnoRis may dcpen<l entirely 
upon lhc cliscovery of lhe bacilli and elastic tissue. Contrary to the opiuion 
which was hrld some years ago, tuberculosis is by no means uncommon with 
senile ernphperna. Some of the cases oI tuberculo;;:is in llic aged arc in
stances of quiescent disease which may ha,·e elated from an early period. 

Infancy.-Thc occurrence of acute tuberculosis in children has already 
been mentioned, and also the fact that the disease is occa~ion:illy con~cnitai. 
'J'he incidrncc is very variable, from 13 to 42 per cent. in coilcclcd statistics. 
Jn \\'o!Jstein"s study from the Xew York Babies' Hospital, among 1,131 
autopsies in children under four years of age, in rn·~ tubcrculo:-is was pres
ent; lhc percentage was: first year 1.8 per cent., i-:econd year 11 per cent., 
third year 16 per cent., and fourth year 23 per cent. Chronic ulcerative tu
berculosis of the lungs is much more rare than in adults. Jn Parrot's series o( 
219 cases in children under three years of age, in only 57 were cavities found 
in the lungs. 

Modes of Death in Pulmonary Tul.Jerculotlis 

(a) By asthenia, a gradual failure of the slreni;lh . The encl is usually 
peaceable and qu iet, occa;;:iona1ly disturbed by paroxysms of cough . Con
scioul'-ness is oCten retained unlll near the close. 

(b) By asphyxia, as in some cases of acute miliary tuberculosis and in 
acute pneumonic phthisis. In chronic phthisis it is rarely seen, enn when 
pneurnothorax clerelops. 

(c) By syncope. This is not common. I have known it lo happen once 
or twice in patients who insisted upon going about when in lhc adrancc<l 
stages of the clii::ease. There may be, but not necessarily, fatty dcgenernlion 
of the heart. R1pic1 syncope may follow hmmorrhag-e or may be due to throm
bosis or embolism of the pulmonary artery, or lo pneumolhorax. 

(d) From hremorrhage. The fatal bleeding in chronic phthisis is clue 
to erosio n or a large vessel or ruphnc of an ancudsm in a pulmonary cavity, 
mosl commonly the laller. Of 26 cases analyzed by S. \Vest, i n 11 the fatal 
h::cmopt,rsis was clue to ancurism, and, of 35 cases collected by Percy Kiclcl, 
aneurism wa.., present i11 30. In a case of Curlin's, at the Philadelphia ITos
pilal, the bleeding proved fatal before h rnmoptysis occurred, as the eroded 
vessel opened into a capacious cavity. 
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(e) With cerebral ;ymptoms. C'oma may he due lo rneninl(ilis, less often 
lo UJ't£rnia. JJcalh in ('Ollrnl~ions is rare. The hremorrlrngic pac.:h_y-mcningitis 
which occurs in s.0111c c·a~e:; of phlhisis occasionally c:ausrs loss of eons.cious
nr~~. but is rarely a direct cause of death. ]n one nf my c·a~cs cll'alh resulted 
from thrombosis or the cerebral sinuses with symptoms or meningitis. 

V. TUBERCULOSIS OF THE ALBIENTARY CANAL 

(a) Lips.-Tubcrr·ulof'is of the lip is rcry rare. ll occ:urs occasionally in 
the form of an ulcer, either alone or more commonly in association ~dth 
laryngeal or pulmonary disease. rrhc ulcer is usual ly very scnsilirn a1ul may 
be mistaken for a chancre or an cpilhclioma. 'l'hc diagnosis may be made in 
l.'ascs of doubt by inoculation or the examination of a portion fo r tubercle 
bac illi. 

(b) Tongue.-Thc disease bcgjns by an aggregation of small granula r 
bodies on the edge or dorsum. Ulceratjon proceeds, le::ning an irregula r sore 
with a disti net but une\·en margin, and a. TOugh, often c:aHl'Ous base. 'I1he 
cli:•ease ext.ends slowly and may form an ulcer of con!"idcn1blc ~izc. I hi.we 
known it to be m istaken for cpithelioma and the tongue to be cxcieed . H is 
rarely met with except when other organs arc inYolvcd. 'l1hc ~lands or the 
angle of the jaw are not enlarged and the sore docs not yield lo iodide of 
pota~~ium, which arc points of distinction between the tul>L'rculous and the 
syph ilitic ulcer. .I n doubtfu l cases the inoculation tesl should be made, or a 
portion exciF-ed for microscopic examination. 

(c) Salivary Glands.-'l'he solirary gland' hclong to that small group 
of organs of the body which seem to possess an immunity; a Ycry few ea::.rs 
ha1·e been reported. 

(d) Palate.-Tubereles of lhe hard or soft pa late nearly always fo llow 
extcni;:. ion o[ the disease from n eighbor ing pari8. 

(e) Tuberculosis of the Tonsils.-ln 7 of ~J5 consccuti,-c cases in cliildrcn 
rrom three months to fift.ccu years, A. J.Jallw m demonstrated, by inor·ulation, 
lhe presence o[ tuberculosis o[ the tonsils either in organs l'Cll\O\Cd by opc r-
1.1tion or post mo rtem . The obsenation il:i of interest in connection with the 
riews o[ Sthknkcr, who cla ims that I.he nrnjorily or lhe cases of tuberculous 
rcn ieal glands result from infection with tuberc:le bacilli whic·h gain admis
sion by way of lhe tonsil. A large number of his ta~el:i of lubl•rculous ccnira l 
adenilis were definitely o( a descending variety aml as~otinled with tubertu
lo8is o( these gland~. 'l1he majority also hacl pulmonary lubcrculo:.:is, and he 
regards surrac:e infcdion of the tonsil by tuberculous food and sputum far 
more common than infection by way of the circulation. The disease may 
occur as a superficial ulceration. More commonly there is an infiltration of 
the tons:! with mi liary tubercles, which produces a gn:a lcr or l<.'f:.S hypertrophy 
which it is p ract.iral ly impo~s i ble to distinguish from an ordinary enlargement 
or t he tonsi l without a microscopic examination. 

(f) Pharynx.-1 n cxt.cnsh·e laryngeal lubei·culos is an eru ption or mi liary 
granuJes on the posterior Wi:l ll o[ the pharynx is not vr ry u ncommon. J n 
ch ronic ph lhisis aa ulccraliYC pliaryngiti::., cl ue lo extCnf:.iOn o( the diF-CUF.e 
from the C'piglott.is and larynx, is one of lhc most cli:.;lreF-::.i ng of complic:a
tions, rendering dcglulition acutely painful. Adenoids of lhe naso-pharynx 
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may be luberculous. as shown by Lermoycz. :\lnc1:oscopically. lhey do not 
diffrr from the ordinary Yegch1tinns found in thit-: :-.ilualion. 

(g) CEsophagus.-.\ few in-.tanc:rn Ol·cur in the likralurc of tuberculosis 
of thr re~ophagm:. Thr c·ondition is a patl1ologie;Jl rurio~ity, except in the 
slighl <'~lpm:ion from the larynx, whieh is not infrequ('lll; but in a case in 
my will'dR. des('rihrd hy Flr:rncr, the ulcer perforated :111d c·aus.ed purulrnt 
plrurisy. '.l'hc ('onclilion has been fully c:on:-:idered by Claribel Cone, who has 
described a second case from !he Johns H opkins H ospital (Bulletin, Norcm
bcr, 18!)'(). 

(h) Stomach.-~l any cases are reported which arc doubtful. l'rimary 
disea:>e is unknown. Pcrfonition of the slomaC'h oeeurrcd six times in the l 2 
cases collrcled hy l\ larfan, thrice by a tubt>rc:ulo11~ gland. Jn Oppolzcr's case 
an ul ccl' of lhc colon perforated the organ. In l\ l us~rr's ca:;;e lhcrc was a 
large tubercu lous ulcer 3 by 1¥2 inches in extent Three cases l1ave been 
described from my wards by Alice Hamilton (J. H. JI. B11llctin, April, 18V7). 

(i) lntestines.-The tubercles may be (1) primary in the mucous mem
brane. or more c·onunonly (2) scconclar.v lo disease of the lungs, or in rare 
cases the affection mny (:3) pass from the peritoneum. 

(J) Pri nrnry inte~tinal tubcrculo~is occurs tno1'l frcquc·nily in children, 
in whom it nrny be associalcd with enlargemcnl and c·usf'ation o[ lhe mesen
tcric gland~, or with peritonitis. A~ staled, there is grf'at discrepancy in the 
statistics on lhis poinl, and the quei-;tion needs carpful study. Biedcrt gi,·es 
16 cases in 3,101 in1:3tances of tuberculosis in children. In adults primary 
h1tcstin<1l tnbcrculo~is is rare, occurring in but 1 inl'f<rntc in 1,000 autopsies 
upon lubPre:ulous adults at the Munich J>nthological I nstilute; but now and 
then ca~cs occur in which the disease sets in \\·ith irregu lar d i;1rrhooa, rnodrr
alc fc\'f'r, and colicky pains. Jn a few cal'<.'S h:rrnorrliage has been lhc initial 
symploni. Regarded nt fir::-t. a chronic C<It1nrh, it, i~ not until Lile emacia-
tion bcC'Oll!f'S marked or the of disea;;;c ;1ppcar in t he lungs that lhe true 
nature is apparC'nl. f'Hill more clccepli\·c arc the cnsC's in whie:h the tuberculo
sis begins in the COC'curn and there arc syrnpfo1ns of appcndicilis-tcnclerness 
in the right, iliac fo~sa, constipation. or an irregular diarrhc:ea and fever. 
Th e~c signs may gradually disappear, to recur again in a few weeks and still 
further cornpliC'ale the diagnosis. Fatal h~morrhage has occurred in several 
of my cases. Perforation may occur with the formation of a pcrica .. "Cal ab
scess, or perforation into the peritoneum may take plrt.ce. or in very rare 
instances there is parlial healing wm1 great thickening or the walls and nar
rowing of the lumen . 

(2) Scconclary inrnhcmcnt of the bowels is rcry common in chronic 
pulmonary tuberculosis, e. U·~ in 56G of the 1,000 1\1 uni(·h autopsies in tubcr
e:uln:;is j ust rcrf'rred to. In only three of these cases WCl'C the lungs not in
voh-ed. 'J'hc lesions arc chiefly in the ileum, Ca:!cum, and colon. 'l1lle affec
tion begins in the solilary ancl agrninatccl ghrnds, or on the surface of or 
within the rnuC"osa. The caseation and nt'cro::;is lead to ulceration, which may 
be \·cry e., lcnsirn and imolve the greater portion of the mucosa of the 
large nnd small bowels. In the ileum the Peyer's patches are ch iefly imolve<l 
and llic ulrC'rs may be ovoid, but in the jC'jnnum and colon they arc usually 
round or tramwcrsc lo the long ax is. The tuberculous ulcer has the follow
ing cliaraelers: (a) Jt is irregular, rarely oroid or in the long axis, more 
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rrequentl.v ginlling lhc uowel; (b) the rdgc< and base arc infiltrated, orten 
c·ascous; (c) tlw ~ulmrnco~a and mm:rnh1ri'< ;He u:-:ually in\·oln1d: and (tl) 
on the sero::.a rnay lw Sl'l'll c·olonies of y<iunµ: tuhu·c·h·s or a wrll-markcd tuber
culous lymphangiti~. P erforation and pl·rifonilis arc not unC'ommon CYcnts 
in the :-ec-ondnry ukcralion. 8tcnot;i~ of the bowel from cicatrization may 
occur; the strictures may he multiple. 

Loc:alizNl thronic tuherculo~i::. of the ileO-C(l'f'(lf rr!Jio11 is or gr('at impor
tance. Thr c·a•c·t1m may JH'(•..;<•nl a dironic hypcrplasti<: tuh(•rc·ulo~i~. which not 
unc-ommonly exi! 11Hl:-:. into tlir ap1wndi"X. ,\s a c·onSl'41lll'lll'l' of tlie changes 
produC"ed a drfinile tumor-like 1naf's is formed in the rig-ht iliac fo!'sa. 'rhis 
'''-ll'il's in Rizc, js Ul-iually elongated jn a w·dital clircdion, hard, fol.lightly mo\~. 
able, or bouncl down hy adhesions and \'Cry lo prC$8Ul'e. rl'lie lurnor 
si 11111JnfC'S lllOI'(' 01' Jet-:8 eJOKCl,V a true 11COplrHml of l'C'g'iOll, partieuJarJy ear• 
('i11oma. 'l'hc ('Ondil ion is dinractcrized b\• !!n1dual (·oJJ:-:lridion of the lumen 
of lhc bowl'l, prrioclic alta('\.;s of screrc Pai'n, and nlterno1ting diarrhcca an<l 
c-nn:-;li palion. The exlrcmely Joc-alizecl chonadt'r of the dis1..·c1se wa1Tants an ex· 
ploralUl'j' opNnfion, as the l'('SllJiK Of entert•domy :11'C l'C'lllarkahJy f;norable. 
o r 11 C'l1:0:('!-i n·porl£'cl by F. :M. Caird, 7 TCCOYC'rC'<l. fn a :'('('nlHl form or this 
di:-;t'a:-c. oc·curring II':-::-: freqm.·ntly than the former. there i~ no <h•finitC' tumor 
mass to lw fc·ll, h11l a gene ral induration and t\1id:l'ning in lhe righl iliac 
fo:-:~a si111ila r to tlw locnl changes proclucrd by a n•c·nrring nppl'n(lieitis. l u 
this rnricty a fistula clisC"harging fa·<:<ll mattc•r Ol'<.'fl..;ionally r£'!'11lt:-;. Roth 
forms may bl' t1iKlinguishccl from the cliseat"l'S illl'y !'in111lal{• hy the findi ng 
of tuhNde bacilli in the stools or in the discharge from the fistula when such 
exists. 

Tuberculosii:; of the retf11m has a special intrrest in ronn0C"tion with fistula 
in ano, whic-h oc·c11rs in about. 3.5 per cent. of ca::l'!-' of pulmonary disease. Tn 
many insf:rnres ll1e lesion lias b('Cn ~hown lo ht• l11bC'rl'11lous. His \'Cl',Y rarely 
primnry, but if tilC' li~sue on 1'{'1110\'ill c·ontnin::; \m('i]Ji and is infee1i\•e tlH' lungs 
arc almoi-;l inYnrinbly fou nd lo be• j1wohTd. Ii is a <·onimon opinion that. the 
pulmonary :.:ymplomS progress rapidly :d'trr thr fii::.lu !n i~ <'Ul. rJ1his may have 
$Ome bnsis if the operation consists in laying tl1r tra('l open, and not in a free 
excision . 

(3) Extension from the pNitoncum may excite tuberculous clii-C'ase in 
the bowel~. 'l'he affection may he primar.v in the peritoneum or rxtrn<l from 
thC' lubes in WOlllC'fl 01' lhC' nw:::cnteric glands in chiJdrrn. '],hr C'oiJ~ or iniC'S· 

tines brrome malled together, ca:::cous and suppurating foci cle\'elop between 
the folds, and perforation may take place between lhe coils. 

VI. TUBERCULOSIS OF THE LIVER 

This organ is ,·rry con:-;tantly jn\'olncl in (a) Miliar11 tuberculosis. This 
is seen in aC'utr genp1·nlized luberc:ulosi~. thou~h thr granules may be ~mall 
and hiffC to he \onhcl for \'C'l'.Y earerully. 1 n chronic tubNC'UIOsiS mi!iar_v 
tuhrrc·lrs are not at nil uncommon in lhC' liYrr. (b) j'-,'ofilar.11 lubcrtlc. Oc
C'n~ionall)· Jnrg<' tuberculous mas~rs arc fo-.md in the orgrm. i=.ometimes asso· 
ciatrd wilh pc'ril1<·p~1filis. sometimes with hi\)('rrulo11R peritonitis. a1Hl in 
chilc1n•11 with fnh<'l'r·ulnns n1ll'niti:-:. In n fi•\\" l'<l!'I'~ tlH' mn:-:~i·R art.' YC'r.V 

forge, tlion~h il is rn1ly in <•x1·f'plionc1l (-;1 .... t>" llwl th,• l11n1or c·nn lw l'l'll through 
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the ahclorninal wall. rrhe orgnn may be enlarg<'d hy numrrous ca!=eous masses 
and pn•Rc•nt lhc> dinknl pic·lure or an enlarged rough lrn<lcr li ,·er with 
jaundice, as in a C'asc rcporl<'cl by Thayer. The solitary tubercles become 
infecte<l with pus org1rnismR1 softC'n, and Corm an ah:::cC':::s . (c) Tu1Jerculosis 
of the bile duels. rrhis i::: by far the most characteristic tuberculous change 
in the organ, and is not uncommon. It was well dc:::cribed by Bristowe in 
18:i8. Tl1c Ji,·er is enlarged, and :::ection F.hows numcrouR Rmal l caY ilies, which 
look at firil-t l ike multiple ah:::ce::::::cs in suppurati,•c pylrphlebit is, but the pus 
is bile.stainccl and the whole process is a. loca l tuberculous cholangitis. (d) 
TuUPrculous cirrhosis. 'Y ilh thC' erupt ion of miliary tubercles there may be 
slight inrrC'?tSC in the ron nccl ivc fo:suc, which is ovrr~hadowcd by the fatty 
changP. ] n all the C'hl'OlliC forms o[ tubercle in this Orga n there may be 
fibrou:-; overgrowlh. ll nnot, who has clescribC'd several varieties, states that 
the con1liti on may be primary. T'ractica lly it is vr ry rnrc, except in connec
ti on "illi ch ronic 1uhcrculons peritonitis nnd pcrihepalifo•, when the organ 
may ue much deformed hy a sclerosis invoh,ing the portal cana ls and the 
capsul e, which may be greatly invol\'ed in a polyserositis. 

VII. TUBERCULOSIS OF TTIE BRAIN AND CORD 

Tuberculosis of the brain occurs as (a) an acute miliary infection caus
ing mcningitiR and acute hydrocephalus; (b) as a chronic meuingo-encepha
Jiti s. usually localized, and containing small nodular tubercles ; and (c) as 
the f:IO-l'a lled f:lo li lary tubercle. Between the Jast two fo rms there are all 
gradations. rind it is rare to sec lhc meninges uniiwoh·ccl. The acute va riety 
ha:-; alr('ady been co1rni1lerrd . I shall here consider the chronic form , which 
comes on :.; lowly and has the clinical characte rs of a tumor. 

It ;, most common in the young. or 118 cases collected by rribram 118 
were uncl('r firtN•n ycllrf: o( age. Other organs arc usually involved, parti cu
larly the lungs, lhe bronchial glands, or the bones. ln rare instances no 
tubcr(']cs arc fo11ncl elsewhere. They occur most frequcnLly in the cerebellum; 
next in the cerC'hrurn, am1 lhcn in the pons. The growtl1 s arc often multiple, 
in JOO oul of JH:l ra<rs (Gowers). They range in size from a pea to a wal
nut; large tumors occasionally occur, and somctimcR an en lire lobe of the 
cerebellum is nffcctecl. On section the tubcrclL' prf'RC'nts a grayish-yellow, 
caseous appearnnec, usually firm and hard, an d cncirc·lecl by a translucent, 
~oflc•r l i ~:;ur. The centre of the growth may be scmi-diflluent. As in other 
Jocalitics thr luhrn:lc may calcify. The tumors arc as a rul e aftached to the 
mrningcs, oft11n lo the Pia al tiie bottom o[ a Rulcus so that they look im
bedclcd in the brain-suh~tance. About the longitudinal fi::surc there may be 
an aggregati011 or the growths, with compression of the f:linu::;. nnd the for ma
tion or a thrombuf:. 'J1he tuberculous tumor not jnfrrquC'n tly exci le5 acute 
men ingitis. "In lo('alizC'cl mcningo-encephalitis the pia is thickened, tubercles 
are adherent lo lhC' under surface and grow about the arlerief:. lt is often 
combinrcl with ce rebral so ftrning from interference with the circulation. Sev
eral of the mof:l t chnracl.crii-;tic instances which I have seen were on the men
in:rr~ ('tweri ng the insula. Thi s form may occur in pulmonary tubcrc:ulosis, 
causing hrmipJrgia 01' nphnsia whicJ1 may peri-:.iRt for months. 

'l~hc symptoms of lubrrculous growths in the brain arc those of tumor, 
and will be considered in the section on the brain. 
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Tn the spinal cord the ~ame forms are found. The acute tuberculous men
ingitis has hi'en con!-iidcrC'd and is. almost alwayi::. cerebra-spinal. The solitary 
luht>rdr or thr ('Orel is rare. Herter reported 3 cases and collectecl 2-~ from 
tla' litt·ralnrr. 1 t was secondary in all saYe one case. '"J1he symptoms are 
tho:-;c or ,:.;pinal tumor or meningitis. 

VIII. TUBERCULOSIS OF THE GENITO-URINARY SYSTEM 

The stndirs of the past few years, and particularly the work of surgeons 
and g~·mpcologists, haYc taught us the great importance of tuberculosis of this 
tract. J\n.r parl of the gcnito-urinary system may be inrnUrd. The suc
cc·:-:gi\·c i1wohement of the organs may be i:.o rapid that unlrss the case has 
been seen early it may be impossible to state with any drgrre o ( certainty 
wliid1 has been the primary seat of infection. There may be sim ullaneous 
imolremcnt or \'arions portions of the tract. Jn tuberculosis of the grnito
urinary ~yi-trm one alwnys has to bear in mind the pm•:..ihility of latent cli$
N1se elscwlH·rc in the body. As Bollinger says, tubercle bacilli may gain 
admis:;ion at gomc pnrt o[ the rei::piratory tract without producing any lesion 
at the point of entrance, and finally reach a bronchial gland, where they 
!'d up a tuhrrculous process of extremely slow deYelopmcnt without producing 
any symptoms. l·~rom this point bacilli may enter the blood !'lrC'am an<l lodge 
in lh(' c>pididymi~ or testie:le proper, and produce nodules \\hic·h are readil.Y 
di:-co,·crcd owing to the> case with which these parts arr C>xamine<l . 8uch a 
t·a~c might he <1uitc ea!'.ily mistaken for one o[ primary genital tuberculosis, 
wlwrrns the trnc primary tuberculous focus is far distant. 

Infection of the grnito-urinary tract occurs in various wnys: 
(a) BY lJEJn:DITAHY 'l'R,\NSMrssroN.-H has been met with in the fetus. 

The comparative frequency of tuberculosis of the testicle in very young ch il
<lrcn sugg"C'1'ts VC>ry strongly that the uro-genital organs may be involve<l as a 
1·e~mlt. of direct tr:rnsmission of the disease. 

(b) BY I N FECTION VHOM AHEAS OF TUBERCUT.OSIS ALREADY EX18TING 

1x THI.: PATlENT.-(1) In f Pelion ihrnugh the Blood.- l n many cases uro
g"C'nital tuberculosis is round at autopsy associated wilh dis.case of some distant 
nrgan. particularly the lungs, and it would appear most probable that in them 
infcrtion has been through the blood-rnssC>ls. Jani 's observations, which were 
puhlishecl by \\'eigcrt after the author's death, strongly support this theory. 
In studying sections of the genital organs of patimt.s who died or pulmonary 
tuhrrculosis, lir found tubercle bacilli hl 5 out of 8 cases in the lei-'l icle, anU 
in -I out of G ea~('s in the prostate, without in any instance finding micro
..:rnpic Hid('l1res of tubercles in these organs. The bacilli lay, ·in the te~tis, 
partl_r within and partly close beside the cellular and granular contents o[ 
thr !=-eminal tubules, while in the prostate they were always siluat.eU in the 
neighborhood o[ the glandular epithelium. 

(2) l nfeclion from llie Pcriloneum.-This source of infect.ion, in both 
men nnd wonu'n, is much more frequent than is commonly suppo$ed. The 
intimntr rrlnlionghip between the peritoneum and bladder in both sexes, 
nnd will! the ye•sic:ul:r scmi nales and rnsa deferentia in the male, allows a 
rt•ady way or in rnsion of these organs \Jy direct exten:.ion of the discaiw. '_fhl' 

11eritoneu111 is tl frequC'nt ~ourcc of genital tuberculosis in lhe female. No 
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doubt many (•Ufl('S or lulwreulosis of the Fallopian l11hts originate from lhif 
"ourtc. The fad lhat t.he Jirnbrialed extremity o[ tlJ(' tuht• is oftt'll most 
seriously im·olred points rather strongly in t.his diredion. nllhough the fad 
might be taken as a point in farnr of blood infciclion, farored b.r its gnatt'r 
vnsC'ularjty. Yarious ohserrntions go lo show thnt the attio11 of the cilia 
lining the lumina or the Fallopian lubes tends to aUract part ides introduced 
inlo tile peritoneal ca\ily. Jani's obscnation is H'ry inter<•sting in this con
nection, as i::.howing tlw possibility of tubercle bacilli entering the lubt's from 
the pcritonC'al cavity without there being any tuberculous perilo11itis. Il e 
found typical tubertle b<.1c:illi in the lumen, in sect ions of a normal Fallopian 
tuLc, in n. woman who died o[ pulmonary and inte~linul tuberculosis. The 
explanation advanced was that the bacilli made Lhcir way through the thin 
peritonea l coal from one of the intestinal ulcers, lhus rea('hing the peritoneal 
Cfl.\'ity, and lli (' nce were altracled into lhe Fallopian lube by the current pro~ 
dueed by tho action or the cilia lining the lumC>n. '.J1he intimate re lationship 
between tuberc:ulous pC>ritonitis and tuberculosis of the Fallopian tubes is 
~how n jn the fact that the !alter are a[eclc<l in from :rn lo 10 p<':' t(•nt. of the 
cases. 

(3) lnfecliun from Otlie1· Organs by Direct E.rlension.-'l'ht• Ol·l·urrencc 
o[ direct extension from the peritoneum has already been mentioned. In 
tuberculous ulc:t1ration of the intestine or rectum adhesions lo the bladder 
in the male or to lhe uterus and vagina in the female rnay Ol'l'lll', with n:~ult
ing fistul:.e and a. direct extension of the disease. Perireclal tuberculous 
abscesses may lead lo secondary im'olvement of some portion of the genito
urinary tract. Ii must not be forgotten that tuberculosis of llie Yc rtcbrre 
ma.v be followed by tuberculosis of the kjdney ns a result of dirC'c-i extension 
of the disease. 

(c) Jh I NFECTJON FHOM W11·uouT.-\Yhether uro-genital tuberculosis 
may occur as a. result or the entrance a[ tubercle baC'illi into the urethra or 
vagina. is sti ll a. disputed quest ion. rrhat bacilli g<1in adn1i:;~ion to these 
passagp::; during coitus with a person the subject or uro-gt•nital tuberculosis, 
or b.Y the use or f'oul instruments or sy rjnges, seems qnilc prolx1blC'. rrhc 
possibility of gC'nitaJ tuberculosis OCCUfl'ing jn the female as a l'C'SU!t or ('Oitus 
with a male the suhj c'CL or tuberculosis in some portion of the g1 nilo-urinary 
system was fin:;t ::;uggcsled by Cohnheim, who slated, ho,rcH•r, that it rarely, 
if ever, oc:cuned. 

In a patient with intestinal tuberculosis the tubercle bacilli might acci
dentally l'l'aC'h the urethra or vagina from the rectum. 

Uro-genital tuberculosis is commonest between the ages of twenty and 
forty years-lhat i!', during the period or g reatest sexual aetivity. 1\lalcs arc 
affected much more frcqucnUy than female:;, the proportion being 3 lo 1. 
'l1his grtlat difl'ercm:e jg no doubt partly <lue Lo the more intimate relationship 
between the urinary and gcn;tal systems in lhe former thnn in the latter. In 
the male the urethra forms the common oullct for the two systems, while in 
the female there is a i;;cparate outlet for each . 

Once the uro-gcnilal tract has been invaded lhc disease is likely lo spread 
rapidly, and the method or extension is an important one. JT'requenlly there 
is direct extension, as when the bladder is involved secondarily to the kidney 
by passage of the disease along the ureter, or wherr the tuberculous process 
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extends along the 1·as deferrns to the vesieulro seminales. No doubt surfacu 
inoculation occurs in some instances, and to this cause may be attributed a 
certain percentage or cases of vesical and pro!:!-tatic disease following tuber
culosis of the kidney. Althougl1 this probability is acknowledged, there is. 
nu clement of doubt as to the possibility of the kidney becoming affected sec
ondarily to the bladder or prostate by the direct passage of the bacilli up the 
lumen of one uretl>r; for in such a case we have to suppose that a non
motilc bacillu!l., contrary to the Jaws of gravity, ascends against an almost 
constant current of mine flowing in the opposite direction. 'L1he lymphatics 
may afford a means for the spread ing of the disease, bnt in a grea ter number 
of cases than is generally supposed it takes place by way of the blood-vessels. 
Cysto.:o;copic examinations or the bladder not inrrequently show lite pl'C::iCllCI) 

of luLercles beneath the mucous membrane be[ore there is any evidence of 
superfi,,ial ulccn1tion-a fact suggesting strongly a Llood infection. 

Tll(• discoYcry of tubercle bocilli in the urine and the oblnini ng of tuber
cu lous lesions in animals as a j'es1ilt or inoculation wilh the urinary sedi
meut affo rd us the only positive evidence or genito-urinary tuberculosis. So 
far there nre no authentic accounts of tubercle bacilli having been found in the 
i::emen of men with tuberculosis of the testicle or vesiculre seminales. Owing 
lo the fact that the smegma bacillus has the same stai ning reaction as the 
tubercle bacillus, and, morpholcgical1y is practically indistinguishable from 
it. the greatc>st care must be used in obtaining the spl'cimcn of urine for 
examination, to eli1ninatc, iI possible, all chances of contamination. Thus 
the urine examined must be a catheterized specimen, and even then one runs 
the risk of carrying back into the bladder on the end o[ the cotheter a few 
bacilli which may he washed out in the stream of urine and be mistaken for 
tubercle bacilli in the ~edim ent. One or more guinea-pigs should be inocu
lated with some of the suspected urine. If tubercle bacilli be present the ani· 
mals will manifest tuberculous lesions in from three to fi rn weeks. 

Tuberculosis of t he Kidneys (Phthisis Renum).-Tn gcnern l tuberculosis 
the kidneys rrequrntly present scattered miliary tuberc:lcs. Jn pulmonary 
tuberculosis it is common to find a few nodules in the substance of the organ, 
or there may be pyelitis. In the first 17,000 admissions to lhe medical wards 
of the Johns H opki ns Jlospital there were 1,085 cases o[ tuberculous infec
tion. In 17 of these a clinical diagnosis of renal tuberculosis was made. 
\l'alker analyzed the first 1,369 autopsies in the same hospital ond found 
thot 78~ had tuberculosis in some part of the body. In all there were Gl 
cases of renal tuberculosis. Of 482 cases of pulmonary tuberculosis showing 
symptoms during life, one or both kidneys were in volved in 23. 'l'here were 
;{G cases of acute general miliary tuberculosis, and in every instance the kidney 
was affected. 'Thr 2 other cases of renal tuberculosis occurred in patients 
with latent dis.ease. Primary tuberculosis of the kidneys is not very rare. 
but in no instanrc in the above series did Walker demonstrate a primary 
infection in thr kidney. The tuberculous process was primary in some other 
part of the gcnito-uri nary tract in 6 cases. Jn a majorily o r the cases the 
proc£1ss invo\\'('S the peh:is and the ureter as well, sometimes the bladder and 
prostate. It may be c111Ticult to say in advanced cases whether the disease 
hns starlrLl in the bladder, prostate, or YCSiclcs, and crept up the ureters, 
or whether it started in the kidneys and proceeded downward. In a majority 

JG 
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of rasr~. I hclicYc, U1e latter is true, and the infection is through the blood 
\\''alkcr lhinb thal a h:rmatogcnous infection takf's pine<' in !JO per cmt. of lhc 
casrs, nn<l that this is the channel of infection in the majority of instances 
where rrnnl follows \'Csical tuberculosis rather than along the ureter. One 

• kid1wy alone ma;· be i nrnlrcd, and the disl'ase creep::; down ihc ureter and 
may only extend a few rnillimclrcs on the Ycsical muco:;a. A 1111111 with aortic 
ins.ufiic·i~ncy, who had no lesions in the Jungs, presented a localized patch in 
the pe!Yis o[ the kidnc_y, in voh·ing a pyramid, while the ureter, G cm. from the 
IJ!ndder and al its ori fice, was thickened and tuberculous. The prostate 
showed an area of cascation . 1'hc procct's is most common between lwcnly 
and thirly years o( age, but it may occur at the extremes o( age. ln a scric:; 
of :lSG cases rollcctcd by Walker in which the sex was slated 182 o[ thr 
pati enlR were males and 20! Jcmalcs. In the earliest stage, which may be 
met wilh accidentally, t.hc disease is seen to l)egin in the pyramids ancl calyces. 
Necro~is ancl caseation proceed rapidly, and the colonies of tubercles start 
throughout the pyramids and extend upon t.hc mucous membrane of lhc pel
vis. As a rule, from the outset it is a tuberculous pyo-nephrosis. ~l'he renal 
infection may result from direct extension o( the disease from a Luberculous 
,·ertebra. Ji may be confined to one kidney, or progress more cxlcnsin!I}' 
in one than in the other. At autopsy both organs arc usually found en
largrd. Jn only 3 o[ the 61 autopsies prcYiously rderrC'd to was the disease 
unilateral. One kidney may be completely de~troyed and conrcrtc<l int.o n. 
se ri rs o( cysts contain ing cheesy substance-a form o( kidney which the older 
write rs called sl'ro(ulous. Ju the putty-like contents of these cysts lime salt:; 
may be deposited. ln other instances the walls of ihe peh·is arc thickened 
and che<'S.Y, the pyramids eroded, and caseous nodules arc scattered through 
the organ, men to the capsule, which may be thickened and adherent. rrhe 
other organ is usua lly less affected, and shows only pyelilis or a superficial 
necrosis o( one or two pyram ids. The ureters are usually thickened and tho 
mucous membrane ulccralccl ancl cascous. ] twolvcmC'nl of the b1adtler, ve:Si
culm ~emi na l C's, ancl testes is not uncommon in males. 

rrhe SY1i l 1"1'01'[8 arc tho~e o( pyelilis. The lll'ine may be purulent for 
years, and there may be little or no distress. Even before the bladder be
comes inrnl vcd rnieturition is frequent, ancl many im~tances are mistaken 
for cystitis. r11he frequent miclurition is in part. due to an initial polyuria, 
in part. to reflex irritation. but ch iefly to a non-tuberculous inflammation 
o,·er the lrigonc of the bladder. It is usually the earli est and most constant 
symptom. H :rrnaturia, of a mild grade, occurs at some time during the 
course o( the clisem;e in the majority of the cases. Dull, aching pain in the 
lumbar region on one side is frequently complained of and may be the first 
symptom. The condition is ior many years compatible with fair health. The 
curability is shown by the accidental aiscoYery of the so-caller! scrofu lous 
kidney, converted into cysts containing a pully-like substance. Jn cases in 
which the disN1.sc b11cornC's arhanced and both organs nre HffC'cted ron~titu
tional symptoms are more marked. There is irregular fever, with chills and 
los:-i of weight and sfrcngih. General tuberculo~is ii:. common . ·111 only one 
o( my cases were the lungs uninrnlvccl. In a ca~c at lhe ~Iootreal General 
Ilospi tal a cysi perforntca nnd causcrl fatal peritonitis. 

Physical examination may detect spct ial lcndcrness on one s ide, or the 
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kiclaC'y may hC' palpable in front on c1eep prc~surc; but tuberculous pyelo
nC'phritis i-eldom c:ausr:-; a large tumor. Oc:C':lsiunally the pch-is bct:omcs 
f•normously dislern.kd; but this is rare in comparison with its frequency in 
t~dt:uious p,n•lili!-!. The urine presents changes similar to those of ordinary 
ralc:ulou~ pyclitis-pu::.-cclls, epithelium, and occasionally definite caseous 
nrn!'i:;l.'~. Jt is nearly always acid in reaction. Albumin is, of course, prc!;ent. 
'J'ubt'r<.•lt• lnwilli may be demonstrated by the ordinary methods. Tul>e-l:a::;ts 
are not often seen. 

])uoxo~rs.-To distinguish the condition from calculous pyclitis is often 
c]jfli('11JL JT:rmorrhnge be present in both, though not nearly so fre-
quen tly in the tubcrc:ulous Functional hf'l"'maturia, to whil'h 'enator 
has given l hc narnc C!'se11lial hO?maturia> and Klempercr that of angio-
neuto/ir· renal ha'maluria~ has b('C'll a source of error in diagnosis and has led 
to surgical inlcrfl'rcneC'. fo this condition it is highly probable that bleeding 
fro1n lhc kiclnC'y can occu r in the absence or any definite lesion or the organ, 
although TsraC'l cleniC's the cxi~tcncc o[ such an anomaly. The subC"utnnrous 
inj('ction of phcnolsu\phoncphthalcin, introcluc('cl by lfowntrC'e and Geraghty, 
is of Yaluc in determining the kidney affected and its fun('tional capacity. 
The diagnosi8 re~ts on three points : (1) The cldlction of 80mc focus of 
iubcrrulo~is. as in the trslis; (~) the presence of tubercle baci lli in the sedi
mrnl; nnd (3) the use or tubnculin. In woman U1e kidney iiwohcd is now 
easily defrrmincd by ratheicrizing the ureters. 

Tuberculosis of the suprarenal capsules will be considered under Addison's 
Disease. 

Tuberculosis of the Ureter and Bladder.-This rarely occurs as a pri
mary affection, bu t is nearly always secondary to involvement of other parts, 
particularly the pclds or lhe kidney. Tn the caFoe or uro-genilal tuberculosis, 
above rncntioncd, in a patient who died of heart-d isease, the ureter, just where 
il enlf'M.l the bladder, showed a fr(1sh patch of tuberculosis. 

Protractccl eyslit i ~ wh ic·h hns come ou without apparen t cause is always 
suggestive of tuhcrculo:::is. 'rhe renal regions, the frstcs, and the prostate 
should bC' ex11mi1wd with cnre. lt may follow a pyclo-ncphriUs, or be asso
ciated with primary disrirnc of the prostate or vesicu l::e srminalcs. Primary 
tuherrulo:;i8 of t11r po:--terio r wall or the bladder may simulate stone. 

Tuberculosis of the Prostate and Vesicul re Seminales.-The prostate is fre
quently i1woh<'d in tuben::ulosis of the uro-gcnital tract. Jn Krzyincki's 
c·a~r~. of 13 malrs the proi-;talc was inrnh·ed in 1-l and the Ycsicula:> seminales 
in 11. ln Orth"s cases the pro:'tate was inrnkecl in 18 of lhc 37 c·as('s hi 
male's. Tlwf.:Cl parts are much more frequently imTohed than ordinary post
morl1•m P.talislits indicate. Prr rectum, the pro:,;tatic lohC's arc felt lo be 
orc·upiC'd hy hard nodules varying in size from a. pea to a bean . ' L1herc is great 
irribihility of thr bladder. and agonizing pain in rathC'ter izalion . An ex
fr('>mc\y rare ksion is p ri mary urethral tuberculosis, which may simulate 
s.tricturc. 

Tuberculosis of the Testes.-1'his somewhat common affection may be 
primary, or, more frcquenlly, is secondary to tuberculous disease elsc,~here. 
l\fanv rn~rs orc·u r brforc thC' second year, and it i!'i statC'(1 lo harn been met 
with.in the ftlus. ln inrant s i t is s.erious and usually as.soriatecl with tubercu
lous di•ra•e in o(hrr purls. Jn 9 ruses reported by ·rrutinel and Desrhamps, 
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in every one there was a general affection. In 20 cases reported by Jullien, G 
were under one year, and G between one and two years old. 1 n 5 of the caRes 
both testicles were affected. Koplik holds that most of the insta nces of 
this kind are congenita l, in Baumgarten's sense. In the adult the tubercles 
begio within the substance or the gland, but in chi ldren the lunica albuginea 
is first affected. 'rhc tubercle does not always undergo caseation, but it may 
present a number of embryonic cells, not unlike a sarcoma. 

Tubrrclc of the teetcs is most likely to be confounded with syphilis. Jn 
the !alter the bn<ly of lhe organ is most often affected. there is less pain, and 
the oullinC's of the growth nre more nodu lar and irregular. Jn obscure peri
toneal cfocaso tho detection of tubercle in a testis has not infreq uenlly led 
to a correct diagnosis. rr hc nssocial ion of the two conditions is not uncom
mon. '!'he lesion in the testis may heal compleicly, or the di sease may become 
generalized. General infection has followed operation . T oo much stress can 
not be laid on the importance of a routine exam ination of the testes. 

Tuberculosis of the Fallopian Tubes, Ovar ies, and Uterus.-'l'he Fallo11<
an tubes are by far the most frequent seat of genital tuberculosis. The dis
ease may be primary and produce a most charartcristic fo rm o( salpingitis, 
in which the lubes nre enlarged, lhe walls thickened and infiltrated, and the 
contents cheesy. Adhesion takes place between the fimbrim and the O\'aries, 
or the uterus may be hwade<l. The condition is usually bilateral. It may 
occur in young ch ildren . Although, as a rule, vr ry evi dent to the naked 
eye, there arc specimens resembling ordinary salpingili s, which show on 
microscopic examination numerous rniliary tubercles (Welch and Williams) . 
Tuberculous sa lpingitis may cause serious local discnsc with abscess forma
tion, and il may be the- starli ng-poi n t of peritonitis. 

Tubcrcul ofl. is of the is always secondary. There may be an erup-
t ion o f tubNclc-s ove r the in an exlcnsi\"e inYolvement of the stroma 
with abscess forrn:ition. 

Tubercu losis of the uterus is rnry rare. Only three examples have come 
under my observation, all in connection with pulmonary phlh isis. It may 
be primary. '!'he mucosa of' the fundu s is thickened and caseous, and tuber
cles may be seen in the muscular ti ssue. Occasionally the process extends to 
the vagina. 

Tuberculosis of the placenta is more common than has been supposed. 
Of 20 placentas from tuberculous women, 9 were affected; 5 of these were 

~from cases o[ advanced disease of the lung. rrhc lesions are easi ly overlooked. 

IX. TUBERCULOSIS OF THE . MAMMARY GLAND 

Mandry (Bruns's Bcitriige, viii) has collected 40 cases, 1 of which was 
in a male. 'rhe clisC'asc fa most common between the fortieth and sixtieth 
years. 'rhe breast is frequently fistulous, unevenly induraled, and the nipple 
js retracted. 'rhc fislulre and ulcers present a characteristic tuberculous 
aspect. There is aJ,o a cold tuberculous abscess or lho breast. The axillary 
glands are afTeclecl in about two-thirds or the cases. The disease runs a 
ch ronic eourse of months or years. The diagnosis can be made by the general 
appearance of lhe fislclm and ulcers. and by the ex istence of tubercle bacilli. 
Thr prognosis is not serious, if total eradication of the disease be possible 
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In 1 36 Bedor described an hypertrophy ol the breast in the subjects of 
pulmonary tuberculosis. As a rule, if one gland is i1wolrncl, usually on the 
side o[ the affected Jun~, as already mentioned, the condition is one of chronic 
intrr~titial mammitis. and is not tuberculous. 

X. TUBERCULOSIS OF THE CIRCULATORY SYSTEM 

Myocardium.-ScaUerecl miliary tubercles arc sometimes met with in the 
acute disca~c. Larger cascous tubercles are cxcei;:.:-:iYely rare. A. Moser found 
.,16 cai-es on record. There is ah~o a sclerotic tuberculous myocarditis. '1.1he 
infection often passes from a mcdiaslinal gland. 

Endocardium.- 1 n 21G autopsies in cases of ch ronic phthisis I found 
cndocarclilis in 12. J t was present in only 151 among more than 11.000 
autopsies on tuberculous cases (G. \V. Norris) . As a rule, it is a. scco11clu 1·y 
fol'm, the re1-:.ult of a mixed jnfcction, so common ju pulmona1·y tubcl'culosis. 
A true lubcrculous cnclocarditis docs, howc,·er, occur, directly dcpcnclmt upon 
infrdion with lhc bac illus or Koch. As n rule. it is a \'Cgelath·c cndocardi· 
tis, not lo be disti11guishcd front that camcd by a st rcplococeus or slaphy lo· 
coccus. In rare c<tses, however, cascous tubercles drn·lop. 

Arteries.-Primary tuberculosis of the larger bloo<l-,-eo:--cls is very rare, 
and is usually the result of im'asion from without. '!'he di~casc may, how· 
e,·er, occur in a large artr• ry and not result from external inrn:-ion. .In a case 
o[ chronic tuberculosis Flcxncr found a fresh tuberculous growth in the aorta, 
which had no conncctio 11 with cheesy mas~cs outside the vessel. Simmitsky 
has collcclecl 18 ca:;:.es of tuberculosis o! the aorta. 

Jn the lungs and other organs attacked by tuberculosis the a,.te1'ies are 
inrnlvcd in an acute inftllratiou which usually leads to lhrombo~is, or tuber· 
clcs may develop jn the walls ;rnd proceed lo ca:;:.calion nnd soflcning, fre
quently with a resulting ha:-morrlrnge. By extcm.;ion into vc:::scls, parlicu· 
Jarly veins, the bacilli arc widely distrjbuted with the production of miliary 
tuberculosis. 

XI. 'fllE PROGNOSIS IN 'l'UBERCULOS!S 

The parable o[ the sower already referred to expresse~ better than in any 
other way the question of individual prcdisposilion . There arc fire groups 
o[ cases of tuberculous infection. 1. 'J'hose who become infected and l'CCOVer 
spontaneously wjthout ·knowing they ham been inrcc.:trd. 2. 1'lilcl infections 
which produce slight symptoms, recovery following- aflcr a few months ot 
change of air or special treatment. 3. Cases wilh well-marked signs o[ lung dis
ea~e in which thoroug-h treatment is followed hy complete rcco,·ery. 4. Cases 
with cxtcnsirn local disease and carity formation in which arrc~t takes place 
and the paUcnts li\'C for many years. 5. 'l'he cases ju which the infection is of 
such a type thet death folloll"s no matter what is done. The bte Austin 
Flint, facile princeps among Amcrjcan students of the disease, called atten· 
tion to the self- limit ation and intrinsic tendency to recovery in pulmonary 
tuberculosi8. This natural tendency to cure is still more strikingly shown 
in lymphatic and bone tuberculosis. 

'l'he following may be considered favorable ci rcumstances in the prognosis 
of pulmonary tuberculo;is: An curly diagnosis, a good family history, previ
ous good hc~1lth, a strong digcsUon, a suitable environment, and an insidious 
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onset, without high fryer. and without cxiC'nsiH• Jllll'lllllOlli<' ron--oli tlalion. 
Case::; beginning- with pleuri8.y seem lo run a more prnlrnd<·d and 111nrp fa\"Or
ablc cou rSl'. HC'pcalcd ntfocks of h:.l"rnoplysis arc unfa,·orahll'. \\'lll'n well 
C$lahli~hcd the c·o11rec of tuberculos.js in an,· organ i~ rnarkrd hy inil•rrnl~ of 
weeks or months in whiC"h the fcrc r lessen s, ihe ;ymptoms !:i llb~id:•, and there is 
improvement in the general hea lth. 

] n pulmonary cases the durat ion is extremely va ri:thlc. T..iacnncc placed 
the anragc duration a t lwo years, and for the majority of c·a:-t•s this ii-; per
haps a correct esti mate. Pollock's la rge slaii slic:I' o[ m·cr 3,500 c:;.1 scs show a 
m ea n duration of lhc discaf'c of o,·cr two years and a half. \\'illiams's ann ly
sis of 1,000 cases in pri,·atc practice shows a mud1 more prolradc<l cour:-:c, 
as the average du rat ion was over seven 

Tuber culosis and Marriage.- Under subject of prognosis comes the 
ques tion of lhe marriage or perso ns who han' had lul)('r·culoRiR, or in whose 
famil y the disease prevails. 'l'he foUowing brief slalcmcnl:; may be made 
with rcfr rcncc lo it: 

(a) Subjects wilh hca1cc1 lymphatic or bone luhrn:ulo8iR marTy with per
sonal im punity anti may beget lieallhy children. H i:; un deniable, hO\re,er, 
that jn Ruch familic.•s sc ro fula , ca ri es of the bonC'. arlhr i!i:-;. ('t'r<'bral :1111 1 pul
m on ary luhercnlo:-is are more common. The r ioks, howt'rrr, are such as may 
properly he taken. 

(b) '_!'li e qucRtion o f marriage of a person who has ancslc1d or curc(l lung 
tuberculosis is more diflirult to decjde. ]n a male lhc personal ri:-:k is not 
so great; and when the healt h and st rength a rc good, the ('Xierna1 en riron
rnent i a rorablc, and lhc family hislor.Y not ext remely had, the expcriment
for jt is such-i s often successful. ancl many healthy and happy famil ies are 
begotten und er t hese circumstnnccs. J n women l hc q uestion is compli calcd 
wilh that of ch ild-bea r ing, which incrcaRcs th e risl.:s <' norniomdy. \Yilh a 
Jocalizecl lesion, abRcncc of hered itary tai n t, good physique, and fnrorahle 
env ironment marriage mi ght be permitted. When t11 berc-11 !osiR hns existed, 
howcrer, jn a gi rl whose fnmily hj sto ry jg bad, whose dw:-:t cxpam:.ion is ~ light 

and whoi:::c physique is below th e s tandard, the physician sho ulcl , i f pos:-:ihlc, 
place hi s rclo upon marriage. 

(c) With ex isti ng disease, feyer, bacilli, etc., marriage i-;\Jould he prohib
ited. Pregnancy usuall j' hastens the process, t hough il may he hc,ld in al>ey
::mcc. After parturition the di sease aclrnnces rapidly. T here ii-; nrnch lruth, 
inclrecl, in the remark of Dubojs: (·l_f a wo1uan thrcatc1wd with phthi:--is 
marries, she may bear the first accouchemcnt well; a ~ctollll, with dilliculty; 
a third, n ever." Conception may occur in au adninct'cl ~Lage of lhe discas('. 

XII. PROPIIYLAXIS IN TUBERCULOSlS 

Gen er al. -Among the more important mcasurt's may be mentioned the 
foll owi ng : Jt1irsl~ ed ucation of the public. 1\luch has been llonc in this direc
tion by the antitubc rcuJosis crusade, \\'hich hns resulted in the formatio n of 
many active soc iet ies, and has stimula ted widespread inlcrC'si in the disense. 
Secondly, lhc placing of pulmonary tuberculosis on the li st of rcporlablc dis
eases. This gives the board of health control of the i:: ilualion, and . as lhc 
New York experience has demonstrated, is perhaps lhe most helpful measure 
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in the prophylaxi!'. Tltirrlly, the improved sanilary con1lit ion of the poor, 
partit'ularly with n•f('rcnc-<' to the hou~ing. Puurlhl!f, di red pre\·cnth·c nwas
ures, SUC:h :ll' ihP C'll<.lC'lllll'llt of laws against spitting in puhlic, the proper 
disinfrdion anil (·leaning or lhe rooms and hou;-;cs which h;H"c been occupied 
h_,, tubrrculoux patit·nt~. and the careful inspl•d ion 0£ dairit'S and abattoirs. 
Fifthly, in the largo<' c·iti('S. organization of sanaloria and hospih1I~ for early 
curable and ]ate incurable cases, and the cstab l i~hment of separate dispen
!'nrics with a :-y~frm of Yii-iting the patients at their homes by specially 
assigned nurses. Lastly. the care of the sputum of the consumpiiYc. Thorough 
hoiling or putting it into the fire is sufficient. Jn ho~pitals it is well to ham 
printC'd dirN:tions as lo the care of the i;;putum, and also printed cards fo r out
pntienls, gh·ing the most jmporlant rules. lt should \Jc explained to lhe 
p;1li(·ni flint lhe only risk, p racticall.v, is from this source. 

Individual.- ! ndiYiclnal prophylaxis in !he ca>c of clelicalc ch ildren is 
rno~t impodanL An infant born of tuberculous parent:-;, or of a. family in 
whi<·h consumption prernils. 1'hould be brought up with the greatest care and 
guar<lcd most particularly against catarrhal affections or all kinds. Special 
:illrntion ~ho uld be gin•n lo the throat and nose, and on the first indication 
11f mouth-breHlhing, or any ob~truction of the naso-pharynx. a careful ex
amination r.;hould hr made J'oL· adenoid wgetalions. '.!'he c·hild s.hould be clud 
in flannel and Ji m in the open air as much as po~sible. arniding clo:-;e rooms. 
It is a good practice to sponge the throat and chest night and morning- with 
rolcl walel'. Special allenlion should be paid lo cliet ancl to lhe modr o[ 
fc>rding. The meals ~hould be at regular hours and the food plain and :-:uh
F.tantial. From the out~et the child :-.hould be cn(·ouragrcl to drink frc·Ply or 
milk. Unfortunately, in these cases there ~C'ems to be an UJll'ontrollahle 
il\ersion to fals o r all kjnds. As the child grows older, systematically rcgu
Jat.ed c.\crci~e or a course of pulmoua1')' gymnastics may be taken. Jn the 
d10ice of an occupation preference should be giHn to an oul-o[-door life. 
Families with a 1narkcd predi sposition to tubcrculo~i s should, i f posF-ible, 
reside in an equuble rlimatc. 'fhe possibility or a protective inoeulal ion has 
been shown by th l' rxpcriments of \\'ebb and \\'illiams, as monkeys so pro· 
lt1eli .. 1d ran be cxpm:rcl suecrssful ly in situations fayorablc to infection. It is 
statrcl lliat the mell1od ha~ been used with succC'ss in c-hi lclrcn. 

The trifling ailmrnts of children ~hould be carefully watcl1C<l. In the 
<·mnalesrl'nee from the fcn•r:-: which so frequently prore dangerous the great
r:-<t caution :-;houlcl be ewrcisecl to prevent catching cold. Cod-li\'rr oil, ll1c 
~yrup or the iodide of iron, and arsenic may be girC'n. ~\ s mentioned, care 
nf the lhl'oat in llieoc childl'en is very important. Enlarged tonsi ls should 
he removed. 

XIII. TREATMENT OF TUBERCULOSIS 

The Natural or Spontaneous Cure.-T'he spontaneous healing of local 
tuhcrculm:is is an C'YCl')'-clay affair. A majority of thoi?:r infected ne\'Cr have 
the clisea~e, i. e., t.hey recoYcr wil11out symptom$, without the ~light lesion 
llll\"ill~ disturbed thC' health . l\fany cases of ndenitis nrnl disease or the bone 
nr of thr joints terminate f:H'Orably. The healing or pulmonary tuberculosis 
i..- shown C'lini C'a ll~· by the re<:ovrry or patients in whose sputum elastic tissue 
and lrn.-illi hare been found; anatomically, by lbc jll'esence of lesions in all 



224 SPEClFl C TNFEC'l'lOFS DTRE.\ SE S 

stages of rcpafr. In lhe granulation products and as!-:ociated pneumonia a 
sca r-lissue is rormcd, while the smaller caseous areas become impregnated with 
lime salts. 'I1o such conditions alone should the lerm healing be applied. 
When the fibroid change encapsulates but docs not inrnh·c the cnlire tubercu
lous ti ssue, lhc tubercle may be termed in\'Oluted or quie!'cent, !ml is not 
destroyed. " "hen caYities of any size ham formed, heeding, in lhe proper 
sense of lhe te rm, does not occur. I ha\'e yet to sec a speci men which would 
indicate that a vomica had cicatrizecl. Cavities may be g reatly reduced in 
size--indeed, an entire series of them may be so contracted by sclcrot'is of lhc 
tissue about them that an upper lobe, in which this process most frequently 
occurs, may be reduced to a third of its ordina ry dimensions. ]~aennec under
stood thoroughly lhi s natural process of cure in tuberculo!'iS, and recognized 
the freq uency wilh which old tuberculous Jesious occurred in the lungs. H e 
desc ribed cicatrices compteles and cicatrices fisluleuses, the laller being the 
shrunken cavities communicating with the brouchi ; and remarked that, as 
tubercles growing in the glandR, w11ich arc called scrofu la, ortcn heal, why 
should not the same take place in the lungs? 

rrherc is an old German axi om, "Jedermann hat am Ende cin bischen 
Tub erculosc/' a stalcnw nl partly borne out by the sta tistics show ing the pro
portions of cai::.cs in persons dying of all disease fo whom quiC'scent or tuber
culous lesions are found in the lungs. We find at the upiccs the following 
conditions, which ha Ye bcm held to signify hea led tubcrc:ulous processes: 
(a) Thickeni ng or t.hc> pleura, U8tia ll.r at the posterior f:Urface of the apex, 
with subadjaccnt. induraiion fo r a distance of a few millim etres. This has, 
perhaps, no g rea te r signi ficance than the milky patch on lhe pericardium. 
(b} Pucke red c ica trices at the apex, depressi ng tlie pleura, and on section 
showing a Jargc pignwnt.ed, fibrou s sca r. The bronchioles in lhc neighborhood 
may be di la ted, but there are neither tubercles nor c:lieesy masses. Thi s may 
sometimes, but not a lways, indicate a hea led tuberculous lesion. (c) Puck
ered cicatrices with cheesy or cretaceous nodules, and with scaltcred tubercles 
in the vicinity. (d) Th e cicatrices fisl'llleuses of Laen ncc, in which the fibroid 
puckering has reduced the size of one or more ca,·ities whi ch communicate 
direct ly with ll1e bronchi. 

General Measures.-The cure of tubercu losis is a quest ion of nutrition; 
digestion and aRs imilation control the situation; as a rul e, make a patient 
grow fat and st rong, and lhe local disease may be left to lake care of itself. 
There are three indications. : First, to place the patient in surroundings most 
fa\'orable for the maintenance of a maximum degree of nutrition ; second, to 
take such measures as, in a local or general way, influence the tuberculous 
processes; third, lo alleviate Sj•mptoms. 

0PEN· .\lll '!"'nEATMENT.-Thc value of fresh air and out-of-door life is well 
illustraled by an experiment of Trudeau. Inoculated rabbits confined in a 
dark, clamp place rapidly succumbed, while others, allowed to run wild, either 
recovered or show slight lesions. It is the same in human tuberculosis. A 
patient confined lo the house-particularly in the close, overheated, sluITy 
dwellings of lhc poor, or treated in a hospital ward-is in a position analogous 
to I hat o[ lhe rabbit confined lo a lrntch in the cellar; whereas a patient living 
in lhe fre•h air and sunshine for the greater part of the day has chances 
comparable to those of the rabbit running wild, 
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1'he open-air treatment of tuberculosis may be carried out at home, by 
:hange of rc!-lidC'Ilce to a suitable climate, or in a sanatorium. 

(a) .It floinc.-in a majority of all cases the palienl has to be cared for 
in his own home. an<l, if in the city, under very disadvantageous circumstances. 
:\fuch 1 hnwncr. may be done even in cities to promote arrest by insisting 
upon !'ystcmatic treatment. How much may be done by care and instruction 
is shown by the succc~s of J. Il. Pratt's tuberculosis classes. As not fi,,e per 
cl'nt. of the patients can be dealt with in sanatoria, it is surprising and grati · 
fying to see how successful the home treatment may be. EYen in cities the 
palicnls may be trained lo sleep out of doors, and lhe rcsulls obtained by 
J'rnll, Millcll, and others arc as good as any that have been published . lrhile 
there is fever the 7ialient should be at rest in bed, and night and day the 
windows slioulcl be open, so that he may be exposed freely to the fres h ai r. 
Low temperature is J1ot a coutra-inclication. Tf there is a balcony or a suit
able yard or garden, on the brighter clays the patient may be wrapped up 
and put in a reclining chair or on a sofa. The important thing is for the 
physician to emphasize the fact that neitheT the cough, fever, night sweats, 
and not eYen h:rmoptysis contra-indicate a full expo5ure to the fresh air. J n 
country places this can be carried out much more effectively. I n the summer 
the patient should be out of doors for at least cleYen or lwelre hours, and in 
wintc:r six or eight hours. .\t night the room should be cool and thoroughly 
well ,·entilated. It may requ ire several months of this rest treatment in the 
open air before the temperature falls to normal. 

(b) Treat1nenl in Sanaloria.-Perhaps the most important advance in the 
treatment of lubcrcu lo!'is lrns been in the establishment in fayorable localities 
of institutions in which patients are made to liYe according io strict r ules. 
To Brehmer, of GObcrsdor f, we owe the successful execution of this plan, 
which has been followed in Germany with most gralif)'ing results. Jn the 
Unilec.I Stales lhc zeal, energy, and scientific devotion of Edward L . Trudeau 
haYc demonstrated its feasibility, and the Saranac insliluiion has become a 
model of its kind. The results at hundreds of institu lions demonst rate the 
great importance of system and rigid discipline in carry ing out a successful 
treatment of tuberculosis. Much has been done in the United States, Great 
Britain and the Continent lo promote the sanatorium treatment of tubercu
losis. The past ten years have been rich iu experience. rr he good results 
ham quite justified tlic henry expenditure of mom·y. Jn many places it has 
been demonslrale<l that with an inexpensive plant excellent rcsuHs may be 
obtained. A reaction has naturally followed the "stufTing" plan of feeding, 
and more reasonable methods are now employed. '!'he c.absolute rest" plan 
has been moclificcl io meet individual cases. The all-important matte r is the 
establishment near lo the large cities of public sanaloria for the treatment of 
cases in the early stages. There should be opened in the large general hos
pilals specinl out-patient depnTtments for tuberculous patients, from wh ich 
~u itable ca!=.es cou ld be sent lo the sanatoria. Much discussion has taken 
pince as to the result of sanatorium treatment. Personally 1 am stongly 
cominccd of its extraordi nary benefits in suitable cases. To pay a visit with 
D r. Bardwell to lhc King Edward Sanalor ium at Midhurst and see nearly 
erery one of 100 early crises looking in good condition with fresh ai r, judicious 
rest; proper exercise an<l diet, without drugs and without tuberculin, im ... 



226 SPEClFlC niFECTIOUS imm.\,'ES 

presses one immensely with the Yalue of the nwthod. 8laliilitics ;Jrl' nolnri
ous ly um·f'rtnin, hut llll r(' is pl'rlrnp~ no in~l ilulion of thr English-!->pt'nkin~ 
world in whith greater cnrc ha~ been takc•n to lri.l('(' thr nfter-histor.r or the 
patient:; than al thr .. \dirondack Sanatorium. founded by l>r. Tnult'<lll . The 
total number of patients from the years 188.3 to l!lOfl inc-lt1l"ive wa:-:> 2.K7S. 
It has been impossible to trace 206 of these. Of the remaining 2,672, 1,51'! 
were Jiving (!Vll) and J ,160 dead. 

(c) Climatic Trcatmcnt.-This, after all, is only a modification of the 
open-air method. The first question to be clcciclc<l is whrthcr thr palimt i~ 
fit lo be :-rnt from home. Jn many instances il i!' a po~ilh·c lrnnl~hip. .\ 
p::t!i(·nt with wcll-markC'cl cariliC'R, hectic frn'r. night swcnts, and ClllH('ialion 
is rnu('h lwUcr nt home, nnd Llic physician shoultl not h<' loo much influrnu•d 
by llie jn1portuniliC's or the siek mnn or his friends. rJ'hr rcquirenwnts or a 
sui!ablc clinintc arc n 7n1ro atmosphere, an equ(l/J/e lempemlure not subjcr-l lo 
rapid rnrialions, rmd a mn:riniwn a111ow1l of sunshine. C:i\'en these thrL't' 
foe-tors, jt makes Jillie difference u·here a patient goC's. RO long as he liH'S nn 
ouldoor life. :Major Woodruff bclieres that ~uni-;hine may he hudful. and 
he has collC'drcl stat istics to show that tuberculosis is more pre,-alt·nl nnd 
more fatal nmong the dark races, who live whNe the sun shines the hrighte~L 
1-'he point is one of intC'rcst, but I do not think the case ng:ain!'t the !'Un is 
made out. The diITcrent climates may he grouprd into the high altilrnlr::. 
thr dry, warm elimaf('s, and the moist, warm climates.. Among high alii
lucll'S in the r rnitrd Stnhs. the Colorado TC$Orts arc the most importnnt. or 
othrrs. tho:--:-c in Arizona and N"ew )Texico ham been growing T:lpi<lly. The 
rarefaction of the air in high altitudes is or benefit in inc:rea~ing the respira-
tory 1110\'C' llH.' nts in pulmonary disease, but brings about in a condition of 
dilatntion or the a ir-\'C'Siclcs :rncl a permanent increase in the of the rhe~t 
which is a mnrkecl disadvantage when such persons attempt subsequently lo 
resicfo at the sca-lcYcl. The g reat advantage or thr!'e western resorts is that 
they arc in prog!'Cssi\'c, prosperous countries, in which a man may fincl means 
of Ji,·elihood and Jim in comfort. Jn Europe the chieC rcsorls at high alli
ludcs arc llarns, Les Avants, aud St. Moritz. Of resorts at a moderate alli
ludc, Asheville and the Adirondacks arc the best known in America. The 
Adirondack cure has become or Ja tc yea rs quite famou~. One very decided 
achant.1gc is that after arrc~t of the disease the patient can return to the sea
leml without any special Tisk. The cases most suitnhlP for high altitudes are 
those in which the c1i!'case is limited, without muc·h cadty forrnntion. antl 
without much emaciation. 'l'he thin, irritable palient~ wit!~ chronic tubcrcu~ 
losis and n good cleal o( emphysema are beit<'r nt the !'P:t-lC'\"C'l. rrhe cold 
winter climate seems to he of decided adrnnlagr in tub<'rculosis, anrl in the 
Adironcl<H:lrn, where the temperature falls somC'lirnrs to "l0° or ('Yen more below 
zero. the pnlicnls arc able lo lead an oul-of-door life throug1wut the entire 
winter. 

Of the moist, warm clirnalcs, in America FlorilJn and the Bermudas. in 
Europe the Madeira Islands, and in Great Britain Eastbourne Bournemouth, 
Torquay, and Falmouth arc the best known. or the warm climates, 
Soulhl'rn California in lhe United States is the mosl Many of 
the hral lh TC'Sorts in lhc Southern Rlate$;, such as Aiken, rrhomasvi ll r, 311(1 

Summerville, are delightful winier climates for tuberculous cases. Egypt, 
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.\lgien~, and the Riviera are the most satisfactory resorts for patients from 
Europe. 

Other considerations which should influence the choice oi a locality are 
good accommmlations and good food. It is al~o important t.o be under the 
<·•UC of a ro111prtrnt physician. Yery much is said concerning the choice of 
locality in the clifTcrenl stagl's of pulmonary tuberculosis, but when the dis
ease is limited to an apex, in a man of fairly good personal and family his
tory. the clianccs are that he may fight a winning battle if he. li ,·cs out of 
doors in any clirnale, whc.thcr 11igh, dry, and cold, or low, moist, and warm. 
\\"itli bi latent} tlit'C:lSC and CU\ ily formation there is but Jillie hope of perma
nent ('Ure, and the mild or warm climates are preferable. 

Measures which, by their Local or General Action, I nfluence the Tubercu
lous Process.-UnlJcr this hcalJing we may consilJcr tile spec ific, the dietetic, 
and the general medicinal treatment or tubercu losis. 

(a) :>l'ECIFIC '('l!EAT"1:wr.- lnlroduccd by Koch in l no. lhc tuberculin 
ll'catnlC'nl !'oon fell inlo tfo,f;1ror, but, in spite ~r lhe ba<l results that naturally 
followed ils injudi c:ious ll~C, certain men (among them, particularly, r[1rn<lcau) 
tontinul'd to u~e it. Of iftlc )'C'fll'S there has been a reaction in its faYOr, and 
now tuberculin is again l:null'il hy some fanatics as the one and only means 
fl( C-111'(' in the di~CaSC'. rnqut'StiO!l:1bl\' in suitable Ca!'C'S it has a \"Cl'\' bcne
fil·iaJ influence; the <li/Tic·ulty is to aCcide which they arc. At pre.sent so 
imli~t·ri111inate is its use that an estimation of the results is \'ery <lillicult. 
'l'hc prC'lirninary rp1estion ari:::es as to what justifies llll' dia~nosis Or tubercu
losis, nnd it is i111possi1Jlc to compa re the results obtainecl IJy different ob
SC'rn·rs.. Anybocly, hy nny method. can secure 100 per cenl. of cures in the 
rn-callul "closed" pulmonary tuberculosis. As JTnm111an stales Yer_r sensibly: 
~·1r in the cas.e of crer~' palient who presenls l1im~elf for cxa111innlion and 
shows ~omc trifling deviation from the normal physical i;igm; a diagnosis of 
lubercuto:; is is 11iadc, or if tuberculin is made the ulti 11 rnlr trst of a correct 
diag'nosis, similar resulls may be obtai ned wilh any or with no method ." A 
Y:-tril'ly of prepnrn.tions come under the name ' ['ubcrtulin : 0. rl1

• and 'l\ R., 
\\hic·h arc Koe:h's old and new preparations; Deny's tuberculin, bouilfon filtre, 
]~nown as B. F., arnl a hncillar.\' emulsion of Koch, B. K 1[ gi,-cn in accord
ance with Wright's instructior.s, the smallrst dose which will bring out a 
re~pom:r should be used. 1/:2000 or 1/1000 rngm. and TC-inoculations are 
marlr nt interrnls of from one to two weeks. If the tuberculo-opsonic index 
ri:ws. il is taken as an indication that the injections are helprul, and the 
amount is grndually increas.rd when it is found that the dose pre:Yiously g-iYen 
<·<·a~l'S to bring out a sufficient response. It is administered to afobri1c 
patients. It is no longer thought desirable-quite the contrary. in fact--to 
gl't a scYerc genrral rraction . parlicu1arly as this may be associated with 
marked focal rraclions. The aim striren for is to get as high a grade of 
tubC'rculin tolenmce as po!'s:ible. Trudeau, who has hncl probably the longest 
ilHfo-idun l cxperirncc of nn:·onc at present uBing tuberculin, begins with 
1lnsrs ~o ~mull! that no rraction is p roduced; then the dose is cautiously rais<'d, 
nrniding- lhc sli gMc>st rcncfio11. On tl10 other liancl. Wilkinson begins with 
n YC'n- iiir"h <lm:.(\ nml 11;.:r!=; the tuberculin i1J a much wide r range or cas:cs. 

(i1) 1)1\"'l'! Tlf' r J 1 BF\'l'~fJ~'\T.-rrhc onllook in tubercu losis depends much 
upon lile il igl'!:'li1m. H is rare to see recoYery in a patient in whom there is 
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persistent ga•tric trouble, and the phys ician should ever bear in mind the 
fact thnt in this diseaFC the primce vice control the position . rrhe early nausea 
and loss of appetite ju many cases are serious obstacles. Many patients loathe 
food of all kinds. A change of air or a sea voyage may promptly restore the 
appetite. \\'hen either of these is impossible, and if, as is almost always the 
case, fever is prceent, the patient should be placed at rest, kept in the open air 
nearly all dav. and fed at stated inter vals with small quantities ei ther of 
milk, buttermilk, or koumyss, alternating if necessary with meat juice and 
egg albumin. Some patients who are disturbed by eggs and milk do well on 
koumyss. H may be necessary to resort to D€born's method o[ over-alimcnta
tion or forced feedi ng. Th e stomach is first washed out with cold water, and 
U1Pn, lhrongh the tuhe, a mixture is given containing a litre of milk, an egg. 
ancl 100 grams of VC' l'Y nncly po·wclercd meat. rrh is is g iven three times a 
day. Sorn<-Limcs the patients will take this mixture without the unpleasant 
nece~sily of the slo1nach-lube, in which case a small er amount may be given. 
Raw eggs arc very suita ble for the purpose o[ over-feedi ng, and may be taken 
in the inten·a ls bl'hn•en lhe meals. Begi nning with one three times a day the 
number may be increased to two, three. or eYen four at n time. Tn the Ger
man sanato~ria a \'cry special feature is this over-feeding, e\•en when fever is 
present. H. \\'. Philip ad\' ises a raw meat diet-zomotherapy-half a pound 
three tim es a clay, either minced or as a soup. 

In many cases the digestion is not at all di sturbed and the patient ca n 
take an ordi1rnry diet. lt is rema rkable how rapidly the appetite and diges
tion im proYe wilh lhe fresh-air treatment, eYen in patients who have to remain 
in the city. Core should be tnken that the me<licines <lo not disturb the stom
ach. Not infrequently the sweet syrups used in the cough mi xtures, cod-lh·er 
oil, creosote, and the hypophosphites produce irritation, and by interfer ing 
with digestion do more liarm than good. On the other hand , the biller tonics. 
with acids. ancl llie var ious malt preparations are often most satisfactory. 
The indi cati ons for alcohol in tuberculos is a re enfeebled digestion with fever, 
a weak and rapid pulse. A routi ne administration is not advisable, 
and there no eY idence that ils persisten t use promotes fibroid proce8ses in 
the tuberculous arens. Tn the advanced stages, particula rly when the tem
peralnrc is low between eight and ten in the morning, whisky and milk, or 
whisky, egg, and milk may be g iven with great advantage. The red wines 
are also benrficial in moderate quantities. 

(c) ExEHCISJC.-H is found as a rule that the patient with fever does 
best at absolute rest, and that exercise should only be taken after an afebrile 
period, and then Yery gradually. It has long been known that following 
exercise the temperature is raised, and Paterson, of Fr imly, has adopted a 
method of graded exercises which have yield ed excellent results. 'l'he plan 
is ba8ed upon the view that physical exercise induces auto-inoculation, the 
extent of which may be controll ecl by the amount of muscular effort. By a 
study o[ the fever-cha rt, the body weight, the amount of sputum , and the 
appet ite the rate oC progress may be est imated. The febri le patient is 
rega rd ed as f'\11r in who m the auto-inoculation is excessive. To overcome 
thi s the patient is immobilized in bed so far as possible, and not allowed to 
make any mm'ements whatever. The effect of th is is often remarkable in 
reducing the fever. Once afebri le, the principal element in the treatment 
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is lhr indul'tion of an auto-inoculatio~ by exercises, which Paterson bclic\·es 
ha\·c 'ery mud1 the same effect as a dose of tuberculin. A F('liemc o[ graded 
labor has been devised, which has man)' advantages. in !'analorium Ji[c, and 
the rc~mlts obtained at Frimly are certainly n•ry gratifying. 

(d) I '.\tiUOUlLIZIXG TJIE LUNG BY lXDl."CTION OF J'Xt-X:MOTIIOIUX .

Ycars ago CaJley induced pneumothorax in a caFe of ha:!moptysis. The 
metliod TIC\'Cr came into general use; but, on the principle or keeping an 
inflamed org-an at rest, this method has been adrncalcd in pulm onary tubercu
losis by Forlanini and by J. B. ~l urphy. Sterile nitrogen is introduc:cd into 
the pleural cavity through a thin, hollow needle. It is best to use a specia l 
apparatus with a waler-nrnnomcter, so that mcaimred quanlilics may be 
injected. At fir~t from 200 to 300 c. c.; later as much as 500 c. c. arc intro-
duced, al in lcrrnls of a clay or other day, until the lung is completely 
collapsrd, aod until there is a intcrplcural pressure of from 5 Lo 
10 cm. of wate r. '!'he 111 cthod htis bccu widely practiced in .\merica and on 
the Continent, with cxcrllenl rc~ult:::, lt is claimed, in certai n but 
there arc dange rs, as ha•mopty~is, serous effusion, and c111p,rcn1a, a ::;crious 
ohjedion is the duration of the treatment, as the pleural Ca\'ity requires lo 
be rcfi lied C\'Cry month or two. 

(e) 0ENEH.\L )!1m1 c.\1~ '1'1rn.lTMEXT.-Xo medicinal ag('uts h;wc any 
special or peculiar action upon tuhcrculous procc~~cs. 'l'he influence which 
thry exert is upon the general nutrition, inNcasing the physiologic:al resist
ance, and rendering- the tissues less susceptible lo inrnsion. The following 
are the mo~t important remC'dics which seem lo act in this nrnnnrr: 

l'l'eosolc~ which may he administered in capsulC's, in incrf'a!"ing doses, be
ginning wifh 1 minim three times a day and, i[ wC'll hornl', intreasing the 
dof:e lo 8 01· 10 minims. H may also be in solution wil11 tindurc of 
ca rda111011 and alcohol. IL is an old strongly recon11nendrd hy 
.\ddison, and the reports of Jaccoud , and many others show 
that it bas a po!:=ili"e value in lhc disease. lt 1nay he lh;('(\ c1s an inhala
tion. Guaiacol may be giren as a subsli tule, either inlcrna lly or hypoder
mically. 

Cod-lirrr Oil.-1 n glandular and bone tuberculosis this 1·rmcd.Y is un
douhttdly beneficial in improring the nutrition. Jn pu lmonary lubC'rculosis 
ito:: actio n is IC'~S C'l'rtain, :rncl il is scarcely worthy of the unbounded confidence 
whic-h it C'njo_,cd for so many year~. ]t should be gircn in small do1'C'S, not 
morp than a tea~poo11ful thrC'c limes a day after meals. H seems lo ad better 
111 d1ilclren than in adult~. Fever and ga:;lric initalion arc cont ra-in<lieations 
to its use. When it is not well borne, a dc~scrlspoonful or rich t·rram three 
timts a day is an excellent substitute. The clotted or Dcrnnshirc cream is 
preferable. 

Tire ll!/JJOpliospliiles.-Thcse in various forms arc uscfol tonics, bul it ls 
dnuhtful ir they haYc any othC'r action. They certainly exercise no specific 
influence upon tubercle . 

. I r8e11ic.-' l'hrre is no genera l Lonie more salisfaclo ry in cases of tuber
culosis of all kinds than Fowlc1's solution. H may be giYCn in 5-minim doses 
three times a day and gradually increased; stopping its use whencn'r unpleas
ant syrnplo111s arise. and in any ca:::e intcrmitting it C\C'ry third or fourth 
week. Bcccntly intramuscular' injections of the salts of cacodylic acid have 
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been used lo combat the an:rmia so c~mmonly prl'~rnl in lulirrc·ulnu!-1 inrcc
tions with, H is claimed, unusual success. 

Treatment by compressed air is in many c:ai::cs hrncfk·ial, an1l u1H1rr its 
use the appetite im1n·o,cs, tllC'rc jg gain in weight. and reduc:lion of the fever. 
The air may be saturated with creosote. 

Treatm~nt of Special Symptoms in Pulmonary Tuberculosis.-(11) 'l'uE 
F.txrn.-Thcrc i no more cliflie:ult problem in prae:lital llH'nipeutics than the 
treatment of the pyrcxia of luberrnlosis. The patient ~hould he at ab:::olute 
rest, and in llw 011en air ni9hl <rnd day for sumc Krcks. FcH'I' docs not c:on
tra-inclicnlc an out-of-door Jife, but it is well for patients with a temperature 
aborn 100.5° J.1. to be at rest. For the continuous or llic remjt-
tcnt type or the early stages, quinine, small dol-"<.'~ of and the i:alieyl-
atcs may be tried; buL lhcy arc uncertain and Jn largt• closes 
quinine has a moderate anlipyrctic actio n, but is jusl jn these cllicient 
closes that iL is FO apt to disturb the stomach . 

,\nlipyriu and anlifchrin may be ur:td cautjously; but it is bctlcr. when 
the foyer rises aboYc J03° F. to rely upon cold Rponging or the tepid bath, 
gradually cooled. \\"hen softening hos taken pl;;ice and th<.' fc'"cr assumes the 
eharadrri~lie S('pfic type. the problem bc<:omcR slill more diflitull. .\s shown 
by l'harl \. (whid1 is not hy any me<lns :in C'.\<.·rplio1wl on<•), llH' pyrcxia, 
at lhi$1, st;1ge. lasts only for lwchc or fiflccn hours. L\s a rule• tl\('re arc not 
more than from eight lo ten hours in which the rcn~r i~ high enough to 
demand antipj'I"clic treatment. Sometimes antiftbrin, giH1n in ".!-gJ'aiu <lo:'eS 
eYery hour for three or four hours before the rise in temperature Lake~ place, 
either pn'\C'nls entirely or limits the paroxysm. ]f lhe tc1npl'ralurc begins to 
rise between two and three jn the artcrnoon, the antifebrin may be giYen at 
ele\'cn, Lwc!Ye, one, and, if ncccssar~·, at two. ll. aJhiWl'l'S brllcr in this way 
than gircn in lhc single doses. Careful sponging of the cxlrr111itics for from 
half an hou1· lo an hour during the height of the fever is useful. Quinine is 
of l ittle bcnrfil in lliis type of fcrcr; the salirylales nre of still less use. 

(b) Swu:rrno.-Alropinc, in doses of gr. T~ut:.10 , and the aromatic sul
phuric ac:id in large dosrs a rc the best re1mdies. \\'hen llwrc arc cough and 
nocturnal rC'RtlC')':SJIC'RS. an eighth o( a grain of morphia may be with the 
atropine. :Muscarin (llL v of a 1-per-ccut solution), tindurc 1rnx Yomica 
("111. :\XX

1 2 C. c.), pi<•rotoxin (gr. ~lfi) may be tritcl. 'J1he patient ~Jiould USC 

ijglit fLrnnel niglil-dresscs, as the cotlon nighl·f-ihirl)':. when ~oakcd with 
perspiration, Imm a nry unpleasant cold, clammy feeling. 

(c) Coro11.-'Phe cough is a troubksomc, though n<'t.·(':;sary, feature in pul
monary luberc·ulosis. l'nlcss very worrying and cfo•turbing slc't'p al night. or so 
severe as to produC'e rnrniting, it is not well to attempt to r<.·~trid it. \\"hen ir
ritatirn and hronc:hial in character, inhalations arc rn;('ful, partitularly the 
line-lure of h(•m;oin or preparations or tar, ereo~ote, or turpentine. The throat 
should be C'arefully examined, as some of the rno~L irritable anrl <listressjng 
forms o( cough jn phthi!'is result from laryngeal erosions. 'rhc distressing 
nocturnal ('Ough, whicl1 begin just as the patient gels into hC'd an<l. is prepar
ing lo fall aslC'cp, requires, as a rule, preparations o[ opium. Codcia, in 
quarter- or half-grain doses may be given. ~\n C'xcc•llcnt eon1hinalion for the 
nocturnal cough of pltthisis is morphia (gr. h-~ ), tlilutc hydroeyanic acid 
(ntij-iij), and syrup of wild cherry ( 3j). The spirits of chloroform, B. P ., 
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or a mixturr of chloroform and ~l·tlatiYC8 or Hoffman's ann<lync, gin~n in 
whisky hrforc going- to :::lc·cp. arc effic:ae:ious. Mild counlrr-irrilalion, or 
the <1pplic·ation or a hot poullitc. will sometime::; promptly rrlicrc the 
cough. The morning cough is often much relined by taking immedi
ately after getting up a gla>s of hot milk or " cup of hot miter, 
to which rn grains of bicarbonate of rnda haYC been added. In the 
later stages of the disc·a~t.', when caYilics h:wc formed, the accurnnlatrd 
i::ccrction must be cxpcctorntcd and the paroxys111s of coughing arc now mo~t 
exhausting. 'The scdatiYc~, such as morphia ancl hydroe:yanic acid, should be 
gin:in urnliously. The nromatic spirit of ammonia in full doses helps to allay 
the paroxy~rn. \rhrn the expectoration i:.:. proru~c, crco:::otc internally, or in
halations or turpentine and iodine, or oil or eucalyptus, arc u~eful. For the 
trouhil·~omc cl,rsphagia a sfrong solution of cocaine (gr. x, 0.6 gm.) with boric 
aci<l (gr. v, 0.3 gm.) in glycerine and water ( 3 j, 30 c. c.) may be used 
locally. 

(d) ]}1.\nHmEA.-Jfor the dinrrhcea large doses of bismuth, combined 
with Dm·er·s powder, and small starc11 c•ncmata, with or without opium, may 
be gin'n. The ucTLtlc or ll'ad anll opium pill oflrn ads promptly. an<l the 
aeid diatTIW'a mixture. dilute a('l'fic acid (TTL :x-.\\', 1 c. c. ), morphia (gl'. l/s, 
0.008 gm.), and acctafc of leacl (gr. j-ij, 0.1 ~111.). ma." he tried. 

(t') Tl1(' treatment of the ha'moplysis will he con~idl• rcd in the sc('tion on 
ila1 t110l'l'hag1• from the lungR. J)y~pmea is rarely a prominent ~ymplnm l'XC'<1 pt 
in !he a<h-:uwccl stages. when it nrny be ,·cry trouhle~ome and distressing. 
~\mmonia and morphi;1 1 c·ati!iously aduiinistercd, nwy he U!"cd. 

Jr lhe ph•uritic p:tins Hl'C SCYCl'C', the ~idc may be ::;tn.1ppecl. 01' painted with 
tindnre of io<lim•. The dyspeptic ~ymploms require careful lrcalrncnl, ns 
the outlook in indiYidual c·ases <kpencls much upon tlic condition of the slnm
ac-h . Hnrnll doses of calomcl and soda. often <:1llay the diotrcssing nam:ca o[ the 
early :-;lagc . 

..:\ last worcl on the subject o[ tuberculosis to the general pradilioncr. 
Tltc frmler.~hip of lite fJnflfc (lgr1i11st lltis scourgr is in your luuuls . .lfllch h(ls 
111'111 done. 111utlt n mains to do. Uy early diagno~is aiul prom pl, sy~tcnwlic 
frml111rnl of indii•idurll cast's, by slrivi11g in ll'rl!f lo i11111rM·e lite 
son'al co11dition of lite z;oor. by joining aclirrfy lite u·ork of lhf' loud nnd 
1111/irnwl a11liiubc1·t11fosis sof'ictirs can help in the wost imporfonl and tho 
most hoJJcful campaign crcr by the profcs:sion . 

B. NON-BACTERL\L FUNGUS l N"F'FJCTTONS
TIIE MYCOSES 

Much attention has been paid l ately to the local and l(Cncral infrctions 
caused by the g-roup of fungoid organisms rnrioui:::l_y classed as RtrC'ptotlirix, 
Act.inom\'ccs, Cladothrix ancl Lcptot.hrix. T he French workC'rs. who hnvc 
clone so ¥much lately, group th<' rnrious clisr;J~cs ca11~cd by thC'='l' organisms 
under the term 1\fycoscs. which iR a cnnn'nient and rn::.t·fol 11csignation. Four 
or fhr of tlw~c <lif•ca~rs arc or sufficient importance to he considered in a 
work of this sropl'. 
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I. ACTINOMYCOSIS 

Definition.-A chronic infective disorder produced by the actinomyces or 
ray-fungus, Slrcptolhrix aclinomyces. 

Etiology. -The disease is widespread among cattle, and occurs also in the 
pig. It was first described by Bollinger in the ox, in whi ch it forms the affec
tion known in America as c.big-jaw." The first accurate dei:-cription of the 
di sease in man was giYcn by James I srael, and subsequently P onfick insisted 
upon the identity of the clisca~e in m an and cattle. 

In the United Slates and England the disease is less com mon t11an in 
Germany. Ii is n ea rly three times as common in men as in women. 

The parasite belongs prnbably to the Slrep loll1ri.r gr oup. In both man 
and catile il can he seen in the pus from the affected region as yellowish or 
opaque granules from one-half to two millimetres in diamclrr, which arc made 
up of cocci and radiating threads, presenting bulbom1, club-like terminations. 
rl'he j'Ou ngeRi g ranules are gray in color and s.emi-transluceni; in these the 
bulbous exlremi t ies are wanting. 

The parasite has been successfull j• cultivated, and io a few instances the 
disease has been inoculated both with the natural and artificially grown or .. 
ganism. 

The Mode of I nfection.-There is no evidence of d irect infection with the 
flesh or milk of diseased animals. The streptoth ri x has not been clclected out
side the body. lt seems highly probable that il is taken in with the food. 'rhe 
site of infection in a majority of cases in man and animals is in the mouth 
or neighboring passages. In the cow, possibly also in man, barley, oats, and 
rye have been ca rriers of the germ. 

Morbid Anatomy.-As in tubercle, the first effect is the destrnction of 
adjacent cells and the attraction of leucocytes-laler the surrounding cells 
begi n to pro Ii feraie. After lhe tumor reaches a certain size there is great 
proli feration of the Surrounding connective tissue, and ihe growth may, par
ticularly in the jaw, look like, and wa.s long mistakC'n for, osteo-sarcoma. 
Finally St1ppuration occurs, which in man, according to I srael, may be pro
duced directly by the streptothri x itself. 

Clinical Forms.-(a) DIGESTIVE TRACT.- l srael is said to ha\'e found 
the fungus in the cav ilics of ca rious teeth. The jaw has been affected in a 
number of cases in man. The patient comes under obse rvation with swelli ng 
of one side of the face, or with a chronic enlargement of the jaw which may 
simulate sarcoma. 

The tongue has been involved in several cases, showing small growths, 
either primary or following disease of the jaw. In the intest ines the dis
ease may occu r either as a primary or secondary affection . The most common 
seal is the region of the c:reum and appendix. An acl inomycotic appendi
citis has been described; primary actinomycosis of the Jargc intesti ne with 
metastases has also been found. Ransom has found the act inomyccs in the 
stools. Actin omycotic 1Jeritonitis clue to infection through a gastmstomy 
wound has been described . Actinomycosis of the liver is rare. Auvray in 
1903 could only collect 31 cases (Rolleston). It forms a most characteristic 
lesion, an alveolar honey-combed abscess-like a sponge soaked in pus. It 
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is usually secondary to an intestinal lesion, but in a few cases no other focus 
has been found. 

(h) Pt'LMONARY ACTINOMYCOSIS.-In September, 1878, James Israel de
scribed a remarkable mycotic disease of the lung~. which subsequent observa
tion showed to be the affection described the year b<•fore by Bollinger in cattle. 
Since that date many instances haYe been reported in which the lungs were 
affected . It is a chronic infectious pulmonary cli!"orclcr, characterized by 
cough, fncr. wasting, and a muco-purulent, somctimrs fetid, expectoration. 

, The lesions arc unilateral in a majority of lhc cases. llodcnpyl classifies them 
in three groups: (1) Le!<ions of chronic bronchitis; the diagnos.is has been 
made hy the presence of the actinomyccs in the sputu m. (2) .Miliary actino
rnycosis, closely resembling miliary tubercle, but lhc nodules are seen to be 
made up of groups of fungi, su rrounded by g-ranulalinn li:-1sut'. '\'his form of 
p_ulmonar_y acUnomycosis is not infrequent in oxen wilh adrnnecd di8easo of 
the jaw or adjacent s,truclurcs. (3) The cases in "hid1 tl1crc is more exten
sive de:-trucii\'e disease of the lungs, broncho-pncu1110uia, inl('rRlilial clrnnges, 
and absccssc~. the !alter forming- c::wil if's large enough lo Le diagnosed during 
life. ~\ctinom)•colic lesions of other organs arc often prrscnt in connection 
with the pulmonary disease; erosion of the ,·ertehr~, necrosis of the ribs and 
sternum, with node-like formations, subcutaneous abscesses, and occasionally 
metastases in all parls of the body. 

Symploms.-The fm·er is of an irregular type and cl<'pend~ largely on the 
existence of sup puration. The cough is an important symptom, and the diag
nosis in 18 of the cases was made during life Ly the di::;co\·<'ry of the actino
rnyces. Death rcsulis usually wilh septic s_vmptorns. Occasionally there is a 
condition simu lating typhoid fever. The average duration o f the disease was 
ten months. Hccovery is not \'ery rare. Clinicnlly the di:-t•as.e rloscly re
sembles ccrtai11 forms of pulmonary tubrrculosis and or f<.'lid bronchifo:. It ia 
not to be forgotten in the examination of the sp utum lliat, as Biz:wzero men
tions, certain dcgcncralccl epithelia l cells may be mistaken ror lhc organism. 
The radiating leptoth rix threads about the epithelium of the mouth some
times present a striking resemblance. 

(c) CUTANEOUS AcTINOMYCOSls.-Iu more than half of the recorded cases 
the cfacase has involved the ski n of the head and neck; the buccal, lingual and 
pharyngeal structures may be i1woh·ed also. J t is a. Ycry clironie afl\1ction 
reFembling tuberculosis of the ski n, associated with t.he growth of tumors 
''hich suppurate- and IC'a\'e open sores, which may remain for years. 

( d) CEREBRAL ACTIN0.'.\11cos1s.-Bollingcr has reported an instance of 
primary cfo:ea~c of the brain. The s_ymptoms were thoFe of tumor. ~\ second 
remarkable case has been reported by Garngee and Dclcpine. The patient was 
admitted to 8t. George's H ospital 1';ilh lcft->icled pleural effusion. At lhe 
post mortem three pints of purulent fluid were found in lhe left pleura; there 
was an aclinomycotic abscess o! the liver, and in the brain lhrre were abscesses 
in the frontal, parietal, and tcmporo-spheuoidal lobes which contained the 
mycclium , but no clubs. A third case, reported by 0. B . Keller, had e1npyema. 
necessiloli8, which was opened ancl actinomycclrs wrrc found in lhc pus. Sub
sequently she had Jacksoni:m epi lepsy, for which she was tl'ephinecl twice and 
abEccsses opened, which contained actinomyccs grains. Death occurred art.er 
the second operation. 

17 
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Diagnosis.-rrhe disease is in reality a chronic pyremia. ThC' only lc~ t iR 
the presence of the actinomyces in the pus. lifotac;.tascs may occur a~ in P.':r
mia and in tumors. The tendency, however, is rather to the produC'lion of 
a local purulent afflict ion which erodes the bones and is Ycry <lc~.trurtivr . 

Treatment.- This is lnrgcly surgical and is practically Urnt of py::cmia. 
Incifl,ion of the ahsceEf', rcrnonil of the dead tissue\ nnd thorough irrigation 
arc appropriate !ll(.'aF.ureF.. 'J'homasscn has recommcnd<1d ioclidc of potassium, 
which, in do~l'f' of from 10 to 60 gra ins (2 .5 to 4 gm.) daily, has pro\'cd cura
tive in n number of recent cases. The X-rays have been very beneficial in the 
cutaneous forms. 

II. THE SPOROTRICHOSES 

Definition.-A chronic jnfcction characterized by cutaneous and intrrnn 1 
lesions clue to the growth of various forms of parasitic fungi of the sroro
trichosis group. 

History.-Jn November, 189G, a patient pre:::ented himf'l('H at Fin111 ·y':
oulpalient clinic al lhc Johns Hopkins Ilospilal ll'ith an infection of the 
right arm, which had lasted for several weeks. 'l'herc were ulcerations on 
the hand and indurations on the forearm. The condition was recognized <Iti 

unustrnl and Schenck, who undertook its study, found on culture a hranC'ii('d 
mycclium with numerous spores or conidia. Jts identification was m~ulc h.\ 
the well-known expert, Erwin ].,, Smith, and it has been named h'porofrir/111111 
schcnckii. Since this publication, the disease has become widely recoµ-nizrcl. 
owing chiefly to the studies of Beurmann and Oougerot, and ii is now n •eo.:! 
nized that lhe disease is widely distributed and one of lhe most clearly defined 
of the mycoses. 

The Parasite.-Io the t issues and in the pus lhe parasite is a large short 
rod from 3 to 5 µ long and from 2 to 3 µ in breadth. In cultures it gro118 
in filamenls of about 2 µ in diameter and forms characteristic ovoid span's. 
'l'he points of clifTcrentiation between the forms are due largely to varialion 
in the modes of spornlation. The parasite is introduced chiefly hy accidenlal 
inoculation, and possibly through gra ins and fruit. The fungi h;wc an identi
cal action with the pathogenic bacteria, producing toxins towards which thC're 
are active humoral reactions. \\'idal <md Abrumi determined the agglutinat
ing and fixation properties of the serum in jndidduals affected, and specific 
r eactions have been determined. There are minor differences between the 
form described by Schenck and that described hy Rcurmann. 

Clinical Forms.-Beurmann and GoUgerot recognize three groups : First, 
the disseminated gmnmatons form in which in the subcutaneous tissues in 
various parts of the body there are small, firm, solid nodule~, which break 
down and form small abscesse~, ulcerating the skin. ln the second, ulcera
tive, type the lesions are not unlike those of cutancom; tnherculosis, occurring 
commonly on the hands and arms, though they may appenr on the legs or on 
the body. They may be single or in groups o[ two or thrcf', and in several 
of the cases I had an opportunity of seeing in Paris they resernblecl very 
much eroded syphilitic gummata. ln 1.lic third form there is n localized 
lesion, a hard chancroid body, eroded on the surface. Dissemination occurs 
through the lymphatics, the regional glands become involved and there may 
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be a group of open sores a long the arm or on the •idc of the head. Fourthly, 
tht•rc are certain e\tra-cutancous fornrn-ulct'rous lc~ion~ of the mucous 
meml>ranCS 1 µurnmata of the muscles and an ulcl'ratiYC OStl'O-HlYClilif'. rrhe 
disease rnn·ly genera lizes in the internal organs hul UIC' paras.ite has been 
found in connection with a pyclonephrosis. 

The clisca:.;c is essentially chronic. lasting" oftC'n for a year or two; some
times disturbing the health YN)' ~ l ight l y, an d other timt's leading to nn::cmia. 
'l' hcrc may be no fc,•cr, but instances of acute altaeks hare hcrn reported. 

Diagnosis. -rrhis has to he made from tuberculosis, !:;_rphili~, antl ncti no
mycosis, which may be clone by cultures (as the pnnw.iles grow in a \'C ry 

specific way) nnd hy tlic rndhods of ~poro-aµ-gl u tinalion nnd lhc fhalio n re
action, lhc full details of which are given in Bcurmann's and Gougcrot's 
manual. 

Treatment.-As a rule this is surgical, but the iodide of potassium has 
a most beneficial eJiect. 

III. NOCARDIOSIS 

J. II. \\'rig ht of Roston has separated this group from the acti no
mycO!::cs and the ::::treptoth ri x infection$. On the one hand the para~itN1 re
semble bacteria, 011 thr other hancl the hypomycdrs or 111011 111 :-\, in formi ng 
branching, thread-like filaments ancl in the production or fhw conidia . They 
repre!'ent a tran:-:ition between lhc hactcria nncl the lower fungi. 

\\'right stafr~ that lhere arc not more llrnn a dozen well n.•portNl 11 un101n 
cases, lhc majority of which have hacl the siwis and sy111plo1m; of pulmonary 
tubcrculo~ i s or o[ multiple absccs:-:es. ] n the lungs nodule:-;, ca:o;eous nrni-~es 

and lc~ions not un like tubercle ham been fou nd. In lhrre ca:-\{'S the re was 
abscess of the brain . 

The parasite may be recognized by the typically branched flla1ucnts and 
by the growth in cullures. 

IV. OIDIOMYCOSIS 

Under this term is now descrihccl a form of infL•ctiYe 1lrrmatifo:, of which 
some 50 or 60 cai-:<.·~ ha,·e hrrn reported, al l. with frw P:xrrplio11i-:, in the Pnitrd 
Statc:3. 1t ha~ been ca lh1d blastornycoi;;is and ~ac·(·haromy('o~i~, ;u11l, a~ the 
para~itrs were al fir~t thou,i:dit to he protozoon, CO<.'cidioicla l or protozoic dcr
matiti:-:. 'f hc parai-.itc grows as a i::phcricn l or om! lnulding- cell which is ca
pal>lr of procluC'ing a mycclium with aerial hyph~. 

The (•:-:senlia l ks ion is a gra nuloma, rcscmhling tnhcrculo~i:-\ ancl inrnhing 
the !-ikin or the face as a rule, hut sometimes the lrsions are multiple and there 
is cxtcmi ,·c ulccrntion from the breaking down of the noclulc•s. In a frw 
cases the lungt:. and other parts ha,·e hcen affrctcd. .\ :-;rrnnclary nwni ngilis 
lrns hccn clescrihccl. and grayi~h nodular infiltrations Jun<.' bC('11 founrl in lhe 
li\'er, spleen, lymph glands and other organF. rr he diS.C'aFC is chronic, last-

ing ']_~~ ~ ~~,d~lJs~·:rf~ easily made hy the microscopic examination of material 

from the sma ll abscesses, or a fragment o{ the tissur. 
When localized, recovery may take place, but when the lungs or internal 
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organs arc involved, or if the skin lesions arc Ycry extensive, llralh follows. 
For lrcalnien t~ the actual cautery, excision, the X-rays a nd the internal ad
minist ration of iodide of potassium may be t ried . 

V. MYCETOMA 

(Madura Disease ) 

Vandyke Carter of Bombny, a pioneer fo the study or iropicnl di f:.ell f:.<'!', 
gave an admirable descripti on of this affection, whi ch p rcva il R la rgely in cer
tain di stricts of India , and sporadically in other parts o f the world . 

'The disease, usually in volving the foot , j g characte ri zed by g rea t swelling, 
nodular g rowths and Lhc formation of multiple absccsRCS. ' l'h l' rc a rc remark
able g ranules 1 mm. in diameter, usually of a black color, which occ ur in 
the di scha rges ; in oLhcr cases the granu les arc ye ll ow or brow nish in color. 
In the pale varicly a. streptothri x has been fo und , whi r h 111 orphologically 
closely rrscmblcs actinomyces. It is held by m oRt oh~c rvc rs t h ~1 t thi s strepto
thrix maclurre and acli nOmJ'CCS are distinct spec ies. From the black vari ety 
of g ranules a hypomycetc has been g rown, an organ ism closely all ic<l to 
asperg illus. 

'The di sease begins as a g ranulorna, with swelling o [ the root, generally 
on the sole. The tumors g racl uaJly soften. others form. the foot i n c rease~ 
enormously ju bulk. becomes much deformed. n11rn r rous sinuses pa~s between 
the bonei-, the discharges are muco-purulent and contain the characterist ic 
granules. The only sa tisfactory trealnient is early excision or, in later 
stages, amputation of the foot. 

VI. ASPERGILLOSIS 

Bennett in 1842 descTibed the para site from the l ungs, the A spergillus 
fum.igatus, a fun gus widely distributed as a harmless pa rasite, having been 
fou nd in the auditory canal, nose and throa t. In hir(h:, in calllc. rnon~ 
rarely in dogs, the aspergillus may cause les ion s of the lungs resc rnbl i n~ 
tube rculosis, and there have of late years bcrn a good many cases re porlccl 
in man, partic ula rly in pigeon keepers ancl ha ir sor te rs. ln the majority 
of cases the in[ec tion is secondary to some long-sta ndi ng affect ion oI the 
lungs, hut it has been met with as a primary di~case with les ions rcsemhling 
broncho-pneumonia, whi ch undergo necrosis and softening and the cl ini cal 
picture is tha t of ordinary tuberculosis. 

The sym ptoms are those of chronic pulmonary d ieease, cough, fever. and 
expectorati on, in wh ich the aspcrgillus is found. lt is readily Tccogni zed h.v 
the cha racter of its spor es. In t he case whi ch I r eported, a t inter vals of t wo 
or three m onths for twelve years the patient coughed up. usually with a good 
deal of difficulty, a grayish-brown mass the size of a small bean, which W'13 

made up entirely of lhc mycel ium and spores of the aspe rgi llu s. The in
terest ing point was that the patient had no sy mptoms, other than the cough, 
and was in excellent health . 

In the majority of cases the outlook is bad, and the treatment is that of 
chronic tuberculosis. 
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C. PROTOZOAN INFECTIONS 

I . PSOROSPERMIASIS 

Thougl1 widely Rpreacl in i1wertcbrates, pathogenic pBorosperms are not 
common in mammnl::.. and in man serious disease is very rarely caused by 
them. 

One of the commom'Rt and most readily studied forms or psorospcrm is 
the Ro-called Rainry's tuhe, an O\'Oicl hody found in thr mtrncle of the pig1 

within the sarcolcmma, f1llcc1 wiih small sickle-slrnped 11nice\lular orga nisms, 
Sarrot_l)slis 111ieschf'ri. ln a icw instances similar Rt.rurtnrcs have been found 
in lhr 111u~C'lr:.; o[ rnan. The only hnman paraRile o[ lhis group which has 
ca n ~(·ll !'l<'!'iou!-l di~c11f.le belon!!s to the coccidia. 

Coccidiosis.-In a major'ily of the cases of this group the psorosperms have 
heen found in the lirer, producing a disr-ase simi lar to that which occurs in 
rabbils. In C:urbler's ca~e there were tumors which could be felt during life, 
and llu•y \H'rC' drlcrminecl by L euckart to be due to cocciclia . A patient o[ W. 
B. ] ladtl on's was admitted to St. Thomas's Hospita l with slight fever and 
drowsines:-;, and gradually became unconscious-death occurring on the four
teenth <lay of obserralion. Whitish neoplasms were found upon the perito
neum, omentum, ancl on the layers of the pericardium; and a few were found 
in the Ji,·rr, spleen, ancl kidneys. A somewhat similar case, though more 
rernarkahlr, as it ran a ,·cry acute course, is reported by 8i leott. A woman, 
aged fifty-three, admitted to St. :Mary's TTospital, was thought to be suffering 
from typhoid feYrr. She had had a chill six weeks before aclmi~:-;ion. There 
were feyer of an intcrmitfrnt type, slight di<.lrrhcea, nausea, tenderness over 
the liver and splrrn, and a drj1 tongue; death ocrurrecl from !wart-failure. 
'l'lw li\'C'I' was enh1rgt•cl , weighed 83 onnces, and in its sub:-;ta nce there were 
ei.1seous foci, arnund l'ach of which was a ring of congestion. The ~p l een 
\reighl'cl 16 OUllC'('S and C'O lltainecl s imilar bodies. rrhe il eu m j)l'Cl:<l'lllcd s ix 
J'Hpule-like elc\"atiorn;. 'J'hc masses resembled tubercles, but on examination 
l"oc·cidia were found. 

'l'he 1x11"1siirs are nlso found in the kidneys anrl ureters . Cases of this 
kind have been recorded hv Rland Sutton and Paul B\·e. Jn E\•p's case 
Uw symptoms were ha.~maf

0

uria and frequent micturilion, and death took 
place on the ~cvrnteenth clay. The nodules throughout the pelvis and ureters 
have been regarded as mucous cysts. 

II. AMCEBIASIS 

(Amrebic Dysentery, Amrebic Tiepatitis) 

Definition.-A colitis, arule or chronic, caused by the Am.reba d11senterire 
with a 8JlC'C-ia1 liability to the formation of ab~ce~fCS of the liver. 

Distribution.-'J'he disrase ir; widely prevalent jn Egypt, in Tnclia and in 
tnq1i(';1] <'ount ril'~. In En rope spo radi c ca£:es. orcur, rarely sn1al l epidemics. 
It i . .; ,II\ unrn111111on cfo:.ca~e in C:rPat Britain. It is a co m111 on rnricty through
out the l'nilt'd Ktnt('s, pariicular1y in the Southern Staie~, where it is 
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endemic, incrC'asing sometimes to such an extent ns lo form an epidemic. 
8pora<lic CflF-l'S ()('CUI' in nil trmpcrate regions. Thr relati\"C' frequency or this 
form of d,Yl"i('lli<•ry in the tropics is illu5lralcd by the :Manila statistics as 
giH'll b_r 8trong; of ] ,:l·~S C3Sl'S in the rnifr<l 8tntc~ .\ rmy, 5G1 Wl'rC of 

the amu,Lic nHil'ly. rrhc cases of acute and <·lHonic dy$cntcry in the .Johns 
Jlopkins Jlo,pital hare hem almost exclusi1·cly amccbie. 1'o mos of 182 
ca1't'8, 1'?3 comf' from the :--it:1tc of )larylarnl. 

Acn:.-Tt is not uncommon in children but the grcafRst number of cases 
occur lietwcrn t lll' ngcs of :?O and a5. 

H1-:x.-11alcs an• much more fre~uently afl'ccted . Of 182 cases at the 
J olms -, ropkins Tlo~pilal 171 \\'C'l'C males ( Fulrhrr). 

HAc1~.-The white race is more susceptible, 1():3 whites to 19 blacks in 
the Jolimi l lopkin:; l l o~pitnl series. Tn the Philippines the whites are more 
often aUat:kcd. In l n<lia the dist'asc is common in the nntivc race:->. 

The Amreba. -The organi~m Am«ba cly8e11lcria• was first cle~eribed by 
Lan\Jl in ]8,)f) nntl i;;,uh~equently by I~O:::eh in 187;j. Knrlulis in 18SG found 
them in the Rlool~ of the endemic cly~cntery in Egypt and in the liver ab
srell-RC's. T 11 rnno I found th<.'m in a case of dysenlcry with ah5C'C'SS of the 
liYer originating in Panama. 8ubsequent.ly from my wurds a seric~ of ca~e~ 
w::rn dc::.r1·ihrd Ii;• C'ounc·ilrnan aml LaflC'ur. rrhc sludies of Quinckc and Roos, 
of Doric ] larri:-> :11111 olhC'ri:; in the lTnitrd StatcR. of Htrong ancl :\rm;gra\•e in 
the Philippiur~. of' Kru~c and ]>;u:qnale in Egypt and of Leonard Hogers in 
Jndia h:nr put our knowkdgc of the cli:;:ca:.;c on a firm ha~h~. To find the 
arnQ•lia' lilt' litlll' flnke:-; of mucus or pus in the :-tool8 should he selected ior 
examination or the mucus olifainc<l hy pn:::~ing a soft ruhlJcr rathc:ler. il fus
graYc holds th:1t llw hl'Rt way is to gi\·e the patient a Raline catharlie and then 
examine the fiuill porlion of lhc stool. 

A nudHL or ]~'11lo111abn d,11se11tericr is from 15 to 20 µ in diameter, has 
a clcnr ou\(11· zone (cclosarc) and a granular inner zone (cndosarc), and 
conlainR ft nnC'lc>us and one or two vacuoles. rrhe moYcmcnfs are sim ilar 
to thoi::c of llw ordinary pond amcC'ba. consisting of f-lli ght protru:.;ions of the 
protopla~111. 'J'licy vary a good deal, and usually may !Jc inlcns.ifie<l by having 
the Rli<le hN1lcrl. Xot infrequently the ama'lm~ co11t;1in TW1 blood corp uRclcs. 
In the lis.i-.ues they nrc very readily recognized hy suitahle sta ins. They may 
be iu eno rmous nurnhcrR, and sometimes the field of the microscope is com
pletely occupied. Jn the pus of a liver abscess they may be very abundant, 
though in large, long Rtanding ahscc:::Fl'S they may not he found until after a 
few da_ri;, when the pus begins to diRchar:rn from the wall. Tn the sputum 
~n the rn~<'S of pulmono-h<'JUliic abscess thC'y arc rcaclil_v rccognizcLl. 

Ama•hm arc frcciuc•ntly found in the stool~ o( henlthy persons, as Cunning
ham and Lewis pointed out. Sehaurlinn found them in from 20 to 60 per 
Cl'nt. in Gerrnnn.'·· lrnt they Yflry greatly in cliff Prent lornlitics. Among 300 
person:; in :Manila, ~ru~grarn found 101 infected with nmcchre, 61 of these 
had dysentery, the remaining 40 had no cliarrhct'a. ln the next two months 
8 of the 40 cases died and showed amcchic infcrlion o( the bowel. Within 
the next lhl'CC months the 1·cmflining :J·3 harl rlysrntery. 1\ [ u~gra\'C believes 
that at m1y time tile nmn'im may hcconie pathogenic. Sch:111clinn described 
two distinct fornrn-n. non-pnU1ogenic B11lamrrba, coli, m1d a pathogenic 
larger form, the Enlanu:rba hislolylica, the same as the Amaba dysenterire~ 
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wjth a Rfron;:d,Y refracti]e hya}ine eetopb~m. rfhe amrrbrr> ran he eultirate<l, 
I.Jut with dillirultY, and it i:-; clouhtful if they grow a1iart from cerbtin bac
t<'ria. Hrl-ii~tant. formR. sonwwhat analogous to the ganwte forms or the 
malarial pan1~itc>. ha,·c hrcn de~crihed. These "cncyst<.'cl amu·h~" are bc>liC'\'Cd 
to he m·cr~~ary, unclrr C('rtain conditiom, for the transmission of the di~eaRe 
from one person to another, and are regarded by )fusgraYe a1ld Clegg as the 
mol'il clang<1 rous formR of the organism. Cultures of amcrb::c have been 
~hown to withstand drying for from eleven to fifteen months. 

Morbid Anatomy.-T~TESTINEs.-The lc:.:ions conr-.i~t of ulceration, pro
clurcrl hy precc•ding infiltration. genernl or local. of the suhmucosa, due to an 
crd('ll13lous con1lilion and to multipl ication of the fixed cells of the li:-:~ue. 
In llw eal'iirHt Filagc• tlw~e local infiltrations appear a. hrrnisphrriral C'lr,·a
tions ahO\'C' the 71'1wral level of the mucosa. 'J'hc i1rnrous memhnrne OYcr 

these becomes necrotic and is cast off, exposing the infiltrall'd snl111111cous 
t.i\'suc a~ a grnyh-d1 yrllow gelatinous mass, whirh at first fonn~ the' floor of 
the ulcer, hut is sub::.equcnlly cast off as a slough. rnw indi\-itlual ulrcrs are 
round. ornl. or irrrgular, with infiltrated. und(•rmin('(l edgrs. '!'he \'if-lihlc 
apNh1rr i\.\ often ~mall compared to the Joss of ti::.suc hrneath it. the ulrt·rs 
umlermining lhc muro~a. coalc~cin!!. ancl forming sinuous trarls hridgr<l 1n-er 
liy apparently normal mucous membrane. Accorlling- to llw ~Inge at which 
the k~ions arc oh~cn·ed. the floor or the ulrer may he formecl by the snb
muC'Ous, thr muscular, or the serous coat 0£ the intestine. The ulceration 
may affect the whole or i:;ome portion only of the lar~e inll•:'tin<', parlicularly 
the ca'C'um, lhc hepatic and sigmoid flc,urr$. nncl the rc•dum. ] n ~r,·ere 
C'ilH"S the whole of tlw inte.,linC' is much thickC'nC'Cl ancl ricl<llcd wifh ulcers, 
\\ilh only here nncl there i~lancls of intact mucous memhrnnf'. In 100 autop
~ic:-: on this 11i~l'flj:l.C in J\raniln lhc appendix was involved in 7; perforation 
o( the colon took place in 19. 

Tlw di:-ieasr ndnrnrr:; hy progrcs!3ive infiltration o[ the conncrli\'C fo::-;nc 
layers of the int.c8tinc, which produces 1iecrosis of ihc overlying structures. 
Thus, in severe CB$:CS there may be in different parts of the bowel sloughing 
en massc of the mucosa or of the muscularis. :111d the same j)J'OCC'SS is ob~cn·ed, 
hut not so con~picuom:;Jy, in the less sC\'Cre forrn!li . Tn some cn$eS a secondary 
cliphthcrilic inflammation complicates the original lesions. Healing takes 
plare hy th<' gradual formation o[ fibrous li$~ur in the floor and al fhe cd7es 
of the ulcers, 'rhich may ultimately result in partial and irregular strictures 
of the bowel. 

:Jficroscopic examination shows a notable absence of the products or purn
IC'nt infiamrnalion. Tn th<' infiltrated tissues polynuclcar lcucocytcs are $Cl -
1lom found. and 1wn•r con!lilitutc purulent collections. On the other hand. 
there is proliferation of the fixed connective tissue cells. ..i\mccbm are founcl 
more or k~B ahundnntlv in the tissues at the base of and arouncl the ulcers. in 
tlw lymphatic splH'l':--, nn<l ocra~ionally in the blood vessrls. The porlnl rnpil
larit's occaj:l.ionally contnin them, and this fact seems to affo rd the best ex
planation for thr 11101h• of inrcrtion of the liver. 

f.I\'EIL-'l 'h<' I C's ions arc of two kinds: first, }oral necroses of the parcn
chrma, j:l.catlcrecl fhroup;h011t lhc organ, and possibly clue lo the action of 
cli(.mical pro11url!li of the amct'!xe; and, second ly, ab~ccsscs. ThC'~C' may be 
single 01· multiple. ']'here were 37 cases of hepatic abscess among the 182 
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Cll8€S of amCEbic dysentery in my wards. Q[ these, 18 came to autopsy. In 
10 the ab:.:ress was single and in 8 multip1c. rn1cn single they are gen erally 
in the right Jobe, either toward the com·ex surface nea r its diaphragmatic 
attachment or on the concave surface in proximity to the bowel. Multiple 
ab~ce5s.cs arc sma ll and generally superficial. There may be innumerable 
miliary absce~scs containing amrebre scattered throughout the organ. Al
though the hepatic abscess usually occurs within the first two months from 
the oneet of the cl yeentery, in one of my eases the latter had lasted one and 
in another six years. Jn 5 cases the intestinal R_rmptoms had been i::o ~ light 
that cl y,ontery had never been complained of. Jn 2 fatal cases there were on ly 
s.rnrs of Old ulcers and in 2 others the mucosa appeared normal. Jn an early 

lhe nhsrr:-:~rs nrc grayish ye llow, with Rharply defin ed conlomR, and con
n Rpo n,!!y nrrrotic material , with more or less fluid in its interstices. 'l'he 

Iargr r abRCC'Rses have ragged n ecrotic wans. and conlain a more or less viscid, 
g rccni i;:.h yc' ll ow or reddi sh yellow purulent malerial mi xed with blood and 
$hrcd~ or ]iYC' I' li~~ue. The older abscesses h:we fibrous walls o[ a dense. 
alrno~ t cart ila gin ous toughness. A section of tl1e abscess wall shows an inner 
n cc1·olir zone, a middle zo ne in which there are grea t proliferation o f the con
n cclin•-tiRsue cells and compression and atrophy or the live r-cells. and an outer 
zone of intense hyperremia. Ther e is the same absence of purnlent inflam
nrnli on as in the intestine, except in those cases in which a secondary infec
tion with pyogenic organisms has taken place. 

L ES IO NS l N THE J.A'NCS are seen when an absce~s o f the li\1er-as so fre
q11enlly happens-poi nt s toward the diaphragm and exlrnds by continuity 
through it into lhc lowe r lobe of the right lung. Thi s is the commonest ~ itua
tiou for ruplurc to occur. Ni ne of m y cases ruptured into the lung . In 3 
cases rupture into the Tig11t pleura occurred, causing an empyema. In one of 
these the lung abfl.ceFs rnptured into the pleura, producing a PJ'o-pneumolho-
rax. P erfora!i on occur into adjacent slruclures . ]n 3 o r the cases perfo-
ration look plac<' lhc inferior rnna cam and in anoth er the upper pole of 
the right kidney had been invaded. The abscess may rupture into the peri
canlium, per itoneum, stomach, intestine, porta l and h epatic veins, or exter
nally. 

Symptoms.-Dilfering remarkably in their symptoms, three groups of cases 
may be recognized : 

~I ILD FoR>r.-lnfection may be present for a month or t1ro before the 
individual is aware or it. There may be vague symptoms-headache. lassi
tude, \reakness, slight abdominal pains and occasional cliarrh(('a, features 
common enough in the tropics. Strong giYes the caRe of a laboratoTy chem
ist who had Rlight diarrhcra for one day and asked to have the stools exam
ined; an 11nus11a lly rich infection with amceba. was found . The n ext day he 
felt well. From August to December amcebm were present in the stools, 
though he had n o symptoms. Liver abscess may occur in these cases. 

Acu'l'r·: A1'.rmmc DysgNTERY.-Many ca!'es have un acute omet . Pain and 
ten esmus are common. 'l'he stools are bloody, or mncu s and blood occur to-
gether. ln very seve re caRcs t h ere be ~onstant tenesn111 s, with pain of 
the g reatest intcn•ity, and the pa'8age few minutes of a littl e blood and 
mucu s. ln some cases large sloughs are passed. The tempnatnre as a rule 
is not high. The patient may become rapidly emaciated; the heart's action 
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becomes feeble, and death may occur within a week oi the on:::ct. Among 
other symptoms arc hremorrhage from the bowels, which ('ICCU1T1 1d in three 
cases, and perforation of an ulcer with gC'ncral prrilonili~, which occ·urrcd 
in three ca~e~. .._\ majority of the patil·nb~ rccon r; in other~ the di~l'a::>c 
clragt-i on :rnd becomes chronic. Jn a few ea~cs, artN the ~cparation nf lhe 
sloughs, there is extensive ulceration remaining, with thickening and int.lura
lion o! the colon, a.ncl the patient has conl-'lant cliarrhu·a. lo:--('S weighl. and 
ultimately dies exhausted, m:,ually within three months of the oni-:ct. With 
the exception of cancer of the ce~ophagus and anon•xia ncrrosa, no such ex
treme grade of emaciation is seen . Extensive ulceration o[ the comea may 
occur. 

C11HON LO A7im:mc DYSl!:NTERY.-Thc disease may be subacute from t.hc 
onset, and gradually passes into a ch ronic stage, the special characlc riRtic o[ 
which is alternating per iods o[ consUpation and of diarrho::a. '11hc~e may 
occur O\"er a period of from six months lo a year or more. Some o[ ou r 
pati('llts ha\'c been admitted to the hospital fhe or F.ix times within a period 
o[ lwo yea rs. .During the exacerbations there are pain, frl'quent pa!'1'<lg"CS o[ 
mucus and blood, and a slight rise of t.cmpcralure. .Jlany palicnh; do not [eel 
,·er_y ill. and retnin their nutrition in a rcmarkahlc way; in<ked 1 in the 
Failed States il is rare lo see the extreme emaciation so common in the 
chronic case::. from the tropics. Alternalin~ periocls or impron'llH'lll \\ith 
attacks of dia rrlara arc the rule. The appetite is capri<'iou~, the digestion 
clisorderedi and !'!ig-ht errors in diet are apt lo he followed al once hy an 
increase in the number of stools. The tongue is often reel. glazed, and beery. 

Complications and Sequelre.-L.IVER AnscE::;s.-£\ prl'-suppuralive :->tage 
lasting for seYeral weeks or months is recognized by BOf!'< 1·::;, charart.erizC'd hy 
feyer o[ an intermittent type, moderate leucocylosis, and an cnbngt•d ancl 
tende r lirc.•r. Suppuration in the li \'CI is t he most serious nrnl fn•qucnl 
complication . Abscess of th e brain ha s occurred. 

PER L·'ORATION 0 1~ 'l' Jll.; l NTESTl NI!: and PEHITONIT IS occurred in three or my 
cases. JNTESTJ N.\L 11 ..-J~MOfl:RllAGE: occurred three limes. 'l'hc infrequency o'f 
this comp licalion is probably due lo the lliromhosis of Uw vCS$Cls ahoul the 
areas of infiltration. Occasionally an AHTlllUTJS, probably toxic in origin, 
rnaj' occu r. ']'here was one case in my ~eric~. Five cases were cornplicatcd 
by malaria; 1 by typhoid fc\'er; 1 by pulmonary t.ubcrculosi~; and 1 by a 
strongyloiclcs inte~linalis infection. 

Diagnosis. -From the other forms of dysentery the di!'ra~c i~ n•rog-nized 
by the finding or anu:rb::c in the stools. Fnless one F-ets urnlouhtr<l amc.rboid 
mo\'ement a suspected body should not be considered an amwha. .\ uon
motilc body containing one or more red cell!' is most probahly nn amccha, 
but shou ld only lead to further search for motile organisms. Swollrn epithe
lial cells arc con[using, but the hyaline periphery is not amCl'hoid in its ac
tion as is the eclosarc or the amreba. The trichomonads and cercomonacls so 
freq11rntly associated with amcrhre are not likely to gi\·c t.rouhle. The cxtrnt 
of liver dulness should be watched throughout t.hc course o[ a case, and any 
increase upward 0 1.· downward should lead to the s1111picion o[ a liYer ab
i::cl's!'. ]l l'Jrntic nh~ccss is usually acc0mpanicd by fever, sweats, or chi\1s and 
loca l pain, but it mny he rnlirelj" latent. Bxplorato1·y pun<'lure is sn[e as a 
rule and, iiersonally, [ have neYcr seen any ill <'ffl'cts, hut severe· hremorrhage 
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into the peritoneum, six cases of which were recorded hy llalch in India, may 
oecnr. A varying lcucocytosis occurs in the ah:-;C'<.'!'S cat'l'S. The highc!:il 
count in my !'eries was 53.000, the a,·eragc being 18.a.30. 'The an.·ragc• lcuro
e.1 le count in the uncomplicated dysentery ca.cs was 10,GOO. llcpalo-pul
rnonary ab8ccss is allcndcd by local lung signs and lhc expectoration o( '·an
cl10,·y t:'aucc'' sputum in which amcebre are almost invariably found. 

Prognosis.- In many cases the disease yields to rest and intestinal medi
cation . Tmdcncy to a relapse of the dysenteric ~ymptorns is one of the strik
ing characteristics of the djscasc. One of my patients was admitted to the 
hospital five times in nine months. 

Treatment.-Rcst in bed is very important, e\'en in mild attacks, and ma-
lerially hastens recovery. The diet should be by the severity of 
the intestinal manifestations. In the very the patient should be 
given a Jiquid diet, consisting of milk, whey, hrotlls. 

A return lo the use of ipecacuanha is the mo;.;t important event of lute 
years in the treatment of this form or dysentery. rnie experience of RogC'rS 
in lnclia and of the American physicians in the Philippine:- ancl Panama 
shows it lo be almost a specific. It should always be tried. eren jn chronic 
ca. ... cs. It must be given in salol-coatcd pills or keratin cnp~ules rn that it is 
not di!'~oln~d in the stomach. The patient shoulcl he on milk diet aucl \\·ith
out anything hy mouth for three hours before the drug is gi\'en . the bc~t time 
for aclmini ~l ration being at bedtime. One close is given each night; the first 
may be 60 to no grains (4 to 6 gm.). which is reduced hy fil'C gruins each 
night until it is down to ten grains (0.6 gm.). Thi s cour!?-e i-hould he rcpeatu1 
in a week if amrchre remain in the stools. Rogers advises the same drug to 
prevent liver ah~cess when there is a suspicion of hcpatitif-1 . Doses of 20 to 
30 grains (J.3 to 2 gm.) are given daily and continued for two weeks after 
the temperature is normal. 

rnsmuth probably docs more harm than good, owing to the fact that it 
coats the surface of the ulcers so that the i::olutions used in the injections 
can not reach lhc ama:'bre in the ulcer walls. lt is well in the chronic forms 
to gi\·c an occasional clo!?-e of saline or castor oil. Large injections of quinine 
solution in the strength of 1 to 5.000, gradually increasing to 1 to 500, have 
gi\'Cn the most satisfactory rei::ults of all the loca l remNlicf-1. 1'hc amccbm 
arc rapidly destroyed by the drug. The success of the treatment clepe?Jds 
lar~cly on the care with which the injections arc given. The failures arc 
undoubtedly, in many instances, due to the fact that sufficient care is not 
used to insure t.he solution reaching the crecum aml ascending colon, where the 
ulcenition is orten most s.e\·ere. From a litre to two litres should bC' allowl't1 
to flow into the colon . The patient's hips should be elcnitccl and he shoul1l 
change his position so as to allow the fluid to flow into all parts of the colon. 
The solution should be retained, if possible, ior fifteen minutes. One or two 
injections may be given daily. Injections of sih·cr nitrate solution (1 to 
2,000, increased to 1 to 500) are useful in chronic cases. giYen in the same 
way. Tuttle has recently reported good results in the treatment of amrebie 
dysentery by the use of simple ice-water enemas, gircn frequently . Wlien 
there is much tencsmus a small injection of thin starch and half a clrachm 
lo a drachm of laudanum gives great relief . Local application lo the abdo
men, in the form of l ight poultices, or turpentine stupcs, are very grateful. 
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WIH'n mc<liC'al ln·nlrncnt fail~. colostomy may he lrii><l or irrig;.1lions giYcn 
lhrm1gh the npprrnli\. 

/frpnlir ril1.w·rss i-hou\cl lit' tlrninrcl at once n111l the cnrity irri!!afrd hy 
quinine• !'Olution (1 lo 1.000). lperacuanha should be gin·n 1wrsislcnlly, as 
arh ised for the cly>entery. 

III. MALARIAL FEVER 

Defi ni tion,-.. \ n infrctious discas.c with: (a) parox.rsms of intermittent 
fC\'('I' or quotidian, tertian, OT' quarlan type; (b) a contillll('d fl'\'('f with 
marked rc111i~!·don)';; (c) certain pernicious. rapidly Cnt<d form~; antl (d) a 
chronic cachcxia, with an1l:'mia and enlarged Rplccu. 

rr hc h:.cmocytozoa clcscrihcd by l.avcrnn, which arc lrnn~rniUrd to man by 
the hilc of the mosquito, arc invariably a!'sociatccl with the' dil'r;11-1c. 1\ l rtlaria 
occu rs as nn endemic and epidem ic disease, the !alter pn1 \·r1i!i11g- in the tropics 
undl'r fayoring conclilion8. No infection except, pcrhrq1~, hi11Ne11los:is com
l'tl l' l')'; with il in the cxlcnl of its distribuUon or its importa11cc a::; a killing 
:rnd dii'ahling cli~ca!:lC. 

Geographical Distr ibution.-l n F.mope, southC'm Ru!'!' ia ;rnd r0rtain parts 
of l t;1ly arc now the chief s:cats of the di5casc. 1t is rare in <lt•rmany, "France, 
and Eng-Janel, an<l the foci of t'pidernics are becoming _rParly mon' rr~trictcd . 
ln the lrnitecl State~ mal:lria has progre:::.sin•ly dimini:--hrd in t''\lrnl and s~
nirity during the pa!'t fifty years. From Xcw EnµlaJHl, where it once prc
\'ailccl c:dC'nSi\"cly, it has gradual1y disappeared, hut Uwre has of late yC'ar~ 
hccn a !'light return in some placC'!'. Tn the city of New Yori, en•n the rnilcler 
forms of the dif-l-r3!'C arc Yery rare. In Philad('Jphia and along thl' rnllry8 of 
the Delaware and 8chuylkill Hi\·crs, formerly hot-heels of mnlaria, lhe cfacase 
has become much re~tricied. ln Raltimorc a few occur in the a11!11111n, 
hut a majority of the paticuls seekjng relief arc the outlying- di~triels 
and one or two of Lhc inlets of Chesapeake Hay. rl'lnoughout 01c Southern 
Statrs there arc many rrg'ions in which malaria prernils; hut l1crC', too. the 
dit:ea!'e has dimin ished in prcYalencc and intrn!'ity. l n h•mprn1t.C' regions, 
like the cenlrnl Atlantic Stah's. there arc only a few ca~('" in the ~pring-. 
mually in the month of l\ l ay, and a large number of em•es h1 Hrptcmhl'l' and 
Odoher, and sometimes in Xon~mhcr. Jn the :Xorthw('::•-h-1·!1 ~lall'O malaria 
i~ almost unknown. Jl is rare on the Pacific coast. Jn tlw n'gion of the 
Great Lakes malaria prernil~ only in the Lake Eric and Lake St. Clair rc
!!ion~ . 'l'hc Hl. Lawrem·c basin rcnrnins free [rorn the t1i~1·a:-;c. 

In l nclia the <li;.;('il!'<' is very prernlcut. particularly in the gr<•al ri\'er ba
sin~. 'l'l'rl'ihlc rpi<ll'llliCS OC('lll". Jn the runjah in ]!)08 tlwrl' W<'l"C more than 
three mil l ion dC'atl1!' from rc\'Cl'. a large proportion of which \\'l'l't' from ma
laria. Jn the months o[ Ortohcr and November there were 307)17 deaths 
from the disease. In Burma and Assam severe iypes arc met with. In 
Africa the malarial fevers form lhe great obstacle to Emop<•nn !'Cttif'mrnts on 
the coast and along Lhc rrl1e blark-11'(ll<'r 01· \\'t'st .\ friran fever 
of the Gold Coast i~ a rcry type of malarial h:t'moglohinur·ia. The At.. 
lantie coast line of Central America is s.en·rrl\' infectr<1 1 and the Isthmus of 
P anama for centuries was known as the "whit~ rnnn'~ grave." 

ln the tropics tiler<' arc minimal and minimal periods, Lhc former cor-
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rrr::poncling to lhe summer and winter, the laUcr lo lhc !'.prinp; and autumn 
months. 

Etiology: The Parasite.- l i ISTORY.-P<Jra~ilcs or lhc r<'fl hlootl c·orpu:;cl('s 
-ha:omocytozoa-are very widespread throughout the animal 8eric~. 'rhe} 
are met with in the blood of frogs, fish, birds. and among- n1<1111rnal:;; in mon
kry~, bats, cattle, and man. ]n birds and in frogs the pan:t:;ile:; appear lo do 
no harm except when pre$ent in very Jarge numbers. 

Jn 1880 La,·cran, a J'rench army surgeon stalionecl at Algirr:;;, noted in 
the blood of patients with malarial icvcr pigmented hodie~. which he regarded 
as para~iles, and as the cause of the disease. Richard, nnolli('r Frrnch army 
surgeon, confirmed lhese observations. Jn 1885 l\lnrchiafava and Celli de
r::cribcd the parasites with great accuracy, and in lhc :;;ame year Oolgi made 
the all-importanl observation that the paroxysm of fever invariably co incided 
with the sporu lalion or segmentation 0£ a group of the JHlra~ite~. In the fol
lowing year (1886) Lavcran's observations were hrou~ht Lefore the profes
sion of the Un ited States by Sternberg. Councilman and Abbolt harl already, 
in the previous year, described the remarkable pigmented bodies in the red 
blood corpuscles h1 the blood vessels or the brain in a fatal ca:;C', a11cl in 188G 
Councilman confirmed the observations of La veran in clinica l ea~eH. Stim
ulalC'd by his work, I began studying the malarial cai;:.es in the Ph iladelphi a 
Ilospitr.1, and soon became convinced of the truth or La\·('l'<lli's di~rovcry, and 
was able to confirm Golgi's statement as to the coincich•nrc of the i.-porulation 
with lhe paroxysm. The work was taken up actfrrly in the lfnilL•cl States by 
'railer James, Dock, Koplik, Thayer, llcwetson. ancl ollirrf:, and in a number 
of subseriuent communications I tried to emphasize the extraordinary clinical 
importance of La\'cran's discovery.* 

Among Brilis:h ohser\'C'rs, Yand.rke Carter alone, in ln<lia. ~ecms lo ham 
appreciated at an C'arly date the profound significu ncc of Ln vern n '~ work. 

The next hnporlant observation was lhe di~eovery by Golgi i hat the para
site of quartan malarial fever differed irorn the tedian. From this time on 
the Italian ob~ervers took up the work with great energy, and in 1889 :Marchia
fa,7a and Celli determined lhat the organism of the 8('\'Ct'er forms or nialarial 
fever differed from the parasite of the tertian and quartan rnrirlie8. 

rrhe idea that fever was tran:;;rnittcd by lhc bile or the mo~quilo prevailcfl 
widely in the West Ind ies ancl in the Southern Stales. King. of \\'a-'hin~
ton, warmly achoe:ikd lid::; 'iew. 'fhe important rOlc played hy in~Cdi-\ as an 
intermediate host had been shown in the case of the 'J'rxas cattle feyer, in 
which Theobald Smith demonstrated lhat the 1urmatozoa clc,·C'lopecl in, and 
the disease was transmitted by, ticks; but it remained for 'Man:-on to for-

*The following references to work on malaria which has been clon(' in connC'ct ion 
with my clinic, chiefly unrlcr the supervision of my colleague, Professor Thayer, may be 
of interest: Philadelphia. Medical Times, 1886; British Medical Journal, March, 1887; 
Medical News, 1889, vol. i; Johns Hopkins Hospital Bulletin, 1889; the first edition of 
my '!'ext-Book of Medicine, 1892; Thayer and Hewetson, .Johns Ilopkins Hospital Re· 
ports. 1895; 'rhayer. Lectures on 1\falnrial Fe\'er, 1897; W. G. MacCallum, llrematozoa 
of Binls, Jour. of Exp. Med., 1898j Opie1 on the Hmmatozoa of Birds, 1898; Barker. on 
Fatal Cases of Malaria, .Johns H opkins Hospital Reports, 1899; MacCallum, on the Sig· 
nifica11cc of the Flngclla, Lancet, 1897; Thayer, 'l'ransaclious American Medical Con· 
gress, ,·ol. iv, 1900 i Lazear, Structure of the Malarial Parasites, Johns Ilopkins Hospital 
Reports, l!lO~. 
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rnulatc in a rlcar and scientific way the theory or infection in malaria by the 
mo~quito. Jmpressetl with the truth or this, Hoss studied the problem in 
I 11tlia. nnd show<·d that the parasites elem loped in the bod it's or lhr lTI0$CjUitoe~, 
d~·111onstrating conclusiH•ly that lhe infection in hir<h was transmitted by the 
moi-:quilo. \\'. CL .l\facCallum suggested that the flagella were e.extial elements, 
and oh~rrvccl the procc:-s of fertilization by th(_'lll. Studirs by Grai-si, Ra~tian 
dli and BiAnami, and many others, confirmed the ob::.c1n 1al ions of Ho~s and 
d<·rnnnl'irah•cl thC' fact that the malarial parasites of hunrn n beings develop 
only in 1110::.quitO('i?i of the genus anopheles. 

'!'hen canw the practical demonstration by Italian obf.lc>nerR, nn<l by the 
infrrr~ting cxprr im("nts on :Man son, Jr. , of lhe direct tn111snii!-l-~ion o[ the 
di~l'fl:-IC lo man by tllr bite of infected mm:.qui loes. And lastly, as a practica l 
C'Oll('lusion of the whole matter, the ant i-malari al campaigns so energetica lly 
a1horatrll and carried out by Ross have shown that by protecting the in~ 
diriclw1l from the biles o[ mosqu itoes, by extermi nating lhe in!-l-ects, or by 
C'arl'fu ll y treating all patit•nts so that no opportunity may he offered for the 
para:-:itr to cn trr the moH1nito. malaria may be erad icnled from any locality. 

C:E~Ell.\L ~IOHl 1 1101.00Y or THE PAllASITE.-Belongiug to the sporozon, it 
has rccei\'(~cl a large number of names. The term Plasmodiuni, inapt though 
it may be, mu$l, according- to the rules of zoological nomenclature. be ap
plied to the human para~ite. There are three well -marked Yarieties which 
C'\i~t in two !l-("Jlarate pha::.cs or ~tagcs : (a) the para:-<ite in man, who acts as 
the intcrmr<liatc hoi::t, and in whom, in the cycle of its development, it causes 
~ymptoms of malaria ; and (b) an cxtracorporeal cycle, in which it lives and 
de,·elops in the body of the mosquito, which is its definitive host. 

(a) The Parasite in Man.-(1) The Parasite of Tertian Pever (Plasmo
di1un 11ii·ax) _ _,.J' he earliest form seen iu the red blood co rpuscle is round or ir
rl'gular in shape, about 2 µ in diameter and unpigmented. It corresponds 
wry much in appearance wilh the segments of the rosettes l'o rmecl during 
I he chill. A few hours later the body nas increased in size, is ~ti ll ri ng-shaped, 
nrnl there is pigment in the form of fi ne grai ns. It has a relat ively large 
nuclear 1.iocly, consisting of a well-defined, clea r area, in part almo::;t transpar
i·nt. in part consi~ting or a milk-white substance, in which there lies a small, 
.\e<'ply staining chromatin mass. At this period it usual ly shows active 
:nmt>l.ioicl rnoYemcnts, with tongue-like protrusions. ~rhe pigment increases in 
amou nt and the corpuscle becomes larger and paler, owing to a progre~sive 
diminution of ils hremoglobin. There is a gradual growth 0£ lhe parasite, 
\\ hich, toward the encl or forty-eight hours, occupies almost all of the swol len 
reel corpuscle. lt is now much pigmented, and is in the stage of what is 
orten calk•c.l the full-grown parasite. Between the fo rtieth and forty-eighth 
hours many of the paraRites are seen to have undergone the change known 
as Rl'gm("nt11tion

1 
in which the pigment becomes coll ected into a single mass 

or hlock, and the protoplasm divides into a series of from fifteen to twenty 
spo rPs, often showing a radial arrangement. Certain full -grown tertian para
:- il l':-i, hO\\'('\'l?l', do not un<lc rgo segmentation. r!' hCRC forms, which a rc larger 
than the :-;pornlflti ng hoclics, and contain very actively dancing pigment gra n· 
ulC'S, l'('!Jl'CSt'nt, the ~exual l y differentiated form o[ the paraR!te-gametocytes. 

('.!) rl'hc Pura!-l-ile or Quadan Fever (Plw.mwdium rnalaria•).-rrhe earli est 
form is ,·ery l ike the tertian in appearance. but as it increases in size the 
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earlier granule'~ arc ronr~C'r and darker and thr movC'mC'nl is not nearly so 
marked. Ry the f:C'rornl clay the para~itr is still larg-rr, rouncled in i:.hapc. 
searr<'ly at all nma•hoicl, and the pigment is more oftt'n arranged at the 
periphery of the pnrasile. The rim of protoplasm ahoul it is often of a deep 
yellowif:h-grcrn color or of a dark braf'~Y tint. On the third day lhe seg
menting ho1lies lJC'C'orne ahundunl, the pignH:nt flowing in toward the centre 
Of tlJC' J13l'<J!".ite in radial Jines SO 38 lo giYC a Sl::lr-Rhapecl appearance. rfhe 
parn!->.itC's finnlly break np into from six to twelrc R<'gmcnts. Here also, as in 
the C3!,:C of thr tertian para~itc, some full-grown bodies persist without spor
ulating1 rcprC$Cnling the gamclocytes. 

(:l) The Parasite of the ,Rst ivo-Autumnal Fever (l'lasmodiwn falci
parwn) .-This parasite is consid~ntbly smaller than the other varieties; at 
full dC\'elopment it is oft('n 10ss than one-half the size of a red blood cor
pmcle. The pigment jg much scantier, often consisting of a few minute 
gnrnulcs. At fin;t only the ear lie r stages of dc,·elopmcnt, small, hyaline 
bodies, Fometimcs with one or two pigment granules, arc: to be found in the 
pcriphNal circu lation; the later stages are on1inarily to be seen only in the 
blood of certain lni.C'rnal organs, the spleen and hone marrow part icularly. 
'rhc corpuscll's containing the parasites become not infrequently shrunken, 
erenntrd. and brassy-colorccl. After the procc•ss has ex i8tC'd for about a week, 
hlrgrr, rcfrnctiYe, creFcentic, ornicl. and round bodies, with central cl umps of 
coari::c pigrnrnt gr:rnules, hl'gin to appear. 'These hoclies arc characteristic of 
::estirn-autumnnl .fc_•\·er. The creseentic and ornid forms arc incapable of 
sporu lation; they arc aanlogous to the Jarge, full-grown, non-sporulating 
bodies o( the tertian irnd quartan parasites which ham been mmtioned above, 
and represc•nt sexually differentiated forms-gametocytcs. Within the human 
host U1(',Y arc incapahle of further c1e\'elopment, but upon the sl ide, or withi n 
the stomach of the norma l intermediate host, the mosquito, the ma le elements 
(micro-gan1etorytes) gi\'C rise to a number of long, actively motile .flagella 
(micro-g::imctc_•:-1) which break loose, penetrating and fecundating Lhe female 
form8-nrncro-gamcfos ('\T . 0. MacCallum) . rl'hc fecundated female form 
entcrb into tile stomach wall of the intermediate l10st, the mosquito, where it 
undergol'S a ddinite cycle of cxi:::U>nce. 

(b) The i 'ara•ilc 1rilhin the Body of the Mosqniio.-The brilliant re
searches of Hoi:;s, followed by the work of Grai;;si, Bastiane11i, Bi gnami . 
Slephl.'ns, C'hri~toplwrs, and Daniels, haYe pro,·rc1 that a certai n genus o( 
mo~quilo-anophcll's-is not only the intermediate ho~t of the malarial para
site, but al~o ll1(' sole source o( infoction. ln the present state o( our knowl
ed~C' it would appear that all species of the genus anoplwles may act as hosts 
or the para~ite. 'J'he more common genera of mosquito in temperate cli
mates are cu lrx and anopheles. rrhe different species of culex form the great 
majority of our ordinary house mo~quitoes, and are apparently incapable of 
acting as ho:-;ts of the malarial parasite. All malarial regions, ho\\"ever, 
which hnYe hecn investigated contain anopheles. Although this is appar-
ently a pm:.itiYc rnl r, anopheles howeYcr, be present without the exis-
tence of malnria 1111dcr two finc:t, when the climate is too colt] 
for the clcn~lopmrnt or the malarial parnsite; and second ly, in a region which 
has not yc>t IJl'cu infl1f'!l'<l. ~o far as is known, the parn~ite exists only in 
the mo!-!quito and in man. 1t is apparently fair to state that regions in which 
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mof1quitn(ls of thC' genus anopheles are present may become malariom; during 
the war~n S(.'U!'On. 

A larg-C' numlwr of :;:pecies of :mophelc>s ha•e been clrFcrihecl. Tn Korth 
.\nll'rica. howc>YC'J', onl." four ha,·e been posifo·cly recognized: ,1. punclipennis 
(Say) .• I. 1'111111/iprnuis (\l'ied.), .I. crucia11s (\\'ied.). 11. ar!Jyritm·,,is (Oe"·.). 
Thl' rommonr!-;t ,·aricty, and that which in all probability is most concerned in 
th\.· :-;pread of the diFC'3).:C', i~ .1. maculipcnnis, which iF. al~o. the most impor
hrnt agent in the spread of thC' (fo:ease in Europe. In parts of India, e. g. 
Bomhay. the common ::rnophclc:;:., ..1.Yeocellia rossi, plays no part, but the carrier 
i:: S. tilPplieusi. 

The culex Jays Hs eggs in i::.inks, tanks, cisterns, and any collection of 
watrr ahout or in ho11:-:cs, whilP the anoplwkF. layF. jts eggs in small, i;:.halJo,, 
pudd1es or slowly running streams, especially those in which certain forms 
or algro exist. 'rhe culex is essenti ally a city mosquito, the anopheles a 
country insect 

E\•olulion in the Rody or the J\fosquito.-Whcn a lTIOF.<[Uito or the genus 
anophl\les bites an individual whose blood contains sex-ripe forms (gamcto
cytl':;) or the malarial parasite, flagl'llation and fecundation or lhe renrnle 
rle11ll'nt o<-cnr within the stomach of the in$ect. The fc.curnlatrd Pll'mcnt 
lht'll prnetratrs thr wall of the mosquito's stomach ancl begins a dl'finitc cycle 
or d(·vclopmcnt in tlw muscular coat. ' f'"·o clays a[ter biting there begin to 
apprar small. round, refrncii,·c, granular bodies in the stomach wall of the 
mosquito, which contain pigment granules clenrly idcntical with those pre
viously contained in the ma larial parasite. These develop until at the enll 
of sc,·en days they have reached a diameter of from 60 lo 70 µ . At this 
period they may h<' observecl to show a delicate rad ial striation clue to the 
pre~ence of grcat numhers of small sporoblasts. The mother oOcyst (zygote) 
then lrnr~b::.. ~dling free into the body cavity of the mosquito an enormous 
numhcr of del icate spindlc-slrnpecl sporozoicls. Thc~c accumulate in lite ce ll s 
of the Y<' ll l'no-sri l irary glands of the mosquito, and, escaping into the ducll"\, 
arc inocnlntcd with suh~t'fJUCnt bites of the insect. ' 11hcse little spi ndl c4 shape<l 
sporozoicls clcH'lop, after inoculation into the warm-blooded host. into fresh 
young parm•itcs. The i;:.po rozoid which has dcnlopecl in the oOcyst in the 
~tomach wall of the mm~qnilo is then the equirnlent of t he spore rrsulUng 
from the asexual scµ-rnentation of the full -grown p::ira~itc in the circulation. 
Either on(', on entering a red blood corpu~clc, may gh·c rise lo lhC' a:-:cxual 
or sexua l cycle. As a rnle the first sen1ral generations o[ parasites in the 
human body pursue the asexual cycle, the sexual forms developing later. 
The~e sexual forms, stcrile while in the human host. serve as the means of 
prr~ening the life or thC' parasite and spreading infoction when the in
diYidual is suhjeclNl to bites o( anopheles. 

Morbid Anatomy.-Thc changes result from the disintegration of the 
rrcl blood corpu~c!C':), accumulation of the pignlC'nt lherehy formed, ancl pos
sibly the influence of toxic materials produced by the parasite. Cases of 
simple rnalarinl infrction . ague, are rarely fatal. and our knowlcd:rr of thC' 
morhid nnntomy of the disease is drawn from the pernicious malaria or the 
rhronic raclirxia. Rupture of the enlnrgcd spleen may occur spontaneously, 
hut mon• commonly from trauma. I have known fatn l hmmorrhage to follow 
the exploratory puncture of an en larged mala r ial spleen. 
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PERNICIOUS 1\IALAIHA.-The blood is hj•clr:rmic and the serum may en·n 
be tinged with haimo;dohin. 'fhc red bloorl corpuf:<•ks pn'sC'nl the C' nclo
glo!Jula r forms of the parasite and are in all stages of drslruction . The 
splren iR cnlargc<l, ortt'll on ly moderately; thus, of two fatal ca:;es in my 
wards the spll'ens measured 13X8 cm. and 1-l XS cm. respcrti\'<'ly. In a 
fre;h infection the sp leen is usually very soft, and the pulp lake-colored 
and lurhid. ' rhr liL1e1· is swollen and turbid. 

Jn some ar11tc prrnicio11s cases with cl1oleraic symptoms the capillaries 
of the gasl ro-inlestinal mucosa. may be packed with parasites. 

1\L\UBIAT, C.\r11EXIA.-Tn fatal cases or chronic paludi sm death occurs 
usua lly from anremia or the hremorrhage associated with it. 'The an::emia is 
profound, parti c11 lal'ly i f the pati ent ha s died of fcvf' r. 

The i::. pi<'e n may weigh from five to ten pou nds. The l iver may Oe greatly 
cnlargl'd, and prc:<C' nts to lhe naked eye a g ray ish-brown or slate color, due 
to the largC' nrnount or Jn the portal c:rnals and benea th the cap-
sule the connrctiYc tis.sue impregnated with melanin. The pigment is 
seen in the -Kupfft.•r's cell s and the peri\•asctilar ti ssue. The kidneys may be 
enlarged and present a gray i ~h -red color, or areas o[ pig mentat ion may be 
seen . 'l'he pcritonrmn is usua ll y of a deep slate colo r. The mucous mem
lmrne of the stomach and intestines may ha\·e the same hur, clue to the pig
ment in and about the blood-\·essels. In some cases this is confined to the 
lymph nod ules oI Pej•e r's patches, causing the shaYen-bca rd appearance. 

'l'HE AccrnENT.\L AND LATE LESIONS OF MAL.ARIAL FEvEn.-(a) Th e 
Liver.-Paludal hepatitis plays a very import.m t rUle in the hi story or 
malaria, as described by French writers. Only those cases in which the his
tory o[ chronic malaria is definite, and in which the melanosis of both liver 
and spleen coexist. Rhonld be r egarded as of paludal origin. 

(b) Pneumonia is believed by nrnny authors to be common in malaria, 
and C\Cn lo depend directly upon the malarial poi so n, occu r ring either in 
the acute or in ilic chronic forms of the disease. I have no persona l knowl
edge o[ i::. uch a Rpec ia l pneumonia. 

(r) .Nepltrilis.-Moderate albmninu r ia is a freq uent occurrence, having 
occurred in 46.l per cent. of the cases in my ward~. Acute nephritis is r ela
tively frequent in ::estivo-autumnal infect ions, having occurred in over 4.5 
per cent. of my ca•es. Chronic nephritis occasionally follows long-continued 
or frequently repeated infect ions. 

Clinical Forms of Malarial Fever.-'l'he relative frequency of the differ
ent forms rnrics in different regions. The tertian is lhe most common in 
temperate r egions, the :rsti\"0-autmnnal in the tropics. the quartan is C\'ery
whcre rare excC'pt in certain parts of India. In the Canal Zone the relative 
fre~uency of the different forms from 190-l to January l st, 1910, was as 
follows: restivo-autumnal, 22,089; tertian, 8,013; m ixed infections, 677. and 
quartan, 20 cases. The qu artan is re latively much more frequen t in Balti
more; of 1,618 cases of malaria at my clinic, there were 15 instances 
('rhaycr) . 

r. TnE REGULARLY TNTEHM TTTEN1" FEVERS.- (a) 'l'ertian fever; (b) 
quarla11 feyer. 'J'hcse form s are cha raf'ter izecl by Tecurring paroxysms of 
what i!:i known as ague, in whicl1, as a rnle, chill, fever, and sweat follow 
each other in 01derly seQnr.nce. The stage of incuhal.ion is not definitely 
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known; it prolii.ihly rnrico much according to tbe amount of the infectious 
material absorbed. Experimentally the period of incubation varies from 
thirty-six hours to fifteen days, being a trifle longer in quartan than in tertian 
jnfcctions. Attacks have been reported within a ver,y ::;hart time after the 
apparent exposure. On. the other hand, the ague may be. as is said, "in lhc 
system," and the patient may have a parox.rsm months after he has removed 
from a malarial region, though of course this can not be the case unless he 
has had the disease when living there. 

Desc1·iption of lhe Paroxysm..-Thc patient generally knows he is goi ng 
to have a chi ll a few hours before its advent by unpleasant feelings and un
easy sensations, sometimes by headache. The paroxysm is divided into three 
stages-cold, hot, and sweating. 

Cold Stage.-The onset is indicated by a feeling of lassitude and a desire 
to yawn and stretch, by headache, uneasy sensations in the epigastrium, some· 
limes by nausea and vomiting. Even before the chill begins the thermometer 
indicates a rise in temperature. Gradually the patient begins to shiver, the 
face looks cold, and in the fu lly developed rigor the whole body shakes, the 
teeth chatter, and the movements may often be violent enough to shake the 
bed. Xot only does the patient look cold and blue, but a surface ther
mometer will indicate a reduction of the skin tempcraturt.'. On the other 
hand. the axillary or rectal temperature nrny 1 during the chill, be greatly 
increased, and, as shown in the chart, the feyer may rise 111eanwhile ncn to 
105° or 106° . or symptoms associated with the chi ll , nausea and vomiting 
are common. There may be intense headache. 'l1hc pulse is quick, small , 
and hard. The urine is increased in quantity. The ch ill Jasts for a variable 
time, from ten or twelve minutes to an hour, or even longer. 

The hot stage i s ushered in by transient flu shes of heal; gradually the 
coldness of the surface disappears and the skin becomes intensely hot. The 
contrast in the patient's appearance is striking: the face is flushed, the hands 
are congested, the ski n is reddened, the pulse is full and bounding, the heart's 
action is forcible, and the patient may complain of a throbbing headache. 
There may be active delirium. One of my patients in this stage jumped 
through a ward window and sustained fatal injuries. 'J1he rectal temperature 
may not increase much during this stage; in fact, by the termination of the 
chill the fever may have reached its maximum . The duration of the hot 
stage varies from half an hour to three or :four hours. The patient is in· 
tensely thirsty and drinks eagerly of cold water. 

Sweating Stage.-Beac\s of perspiration appear upon the face and grad
ually the entire body is bathed in a copious sweat. The uncomfortable feel
ing associated with the fever disappears, the headache is relieved, and within 
an hour or two the paroxysm is over and the patient usually sinks into a 
refreshing sleep. rfhc sweating varies much. It may be drenching in char· 
acter or i t may be slight. 

Chart Yla is from a case of double tertian infection with resulting quo
tidjan paroxysms. Charts Vlb and VIc give temperature curves in restivo· 
autumnal forms. Chart VI d shows a quartan ague. 

'J'he total duration of the paroxysm averages from ten to twelve hours, 
but may be shorter. Variations in the paroxysm are common. rrhus the pa· 
tient ,,;ar. in,tracl of a chill, exper ience only a slight feeling of coldness. 'l'he 
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most common variation is the occurrence of a hot stage alone. or with very 
slight sweating. During the paroxysm the spleen is enlarged and the edge 
can usually be felt below the costal margin. In the intcrvill or intermi ssion 
of the paroxysm the patient feels Yery well, and. unless the cli::ca~c is unusually 
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CHART Vla.-DOUBLE TERTIA N I NFECTJON.-QuoTJD IAN FEVER. 

severe, he is able to be up. Bronchitis is a common symptom. Herpes, 
usually labial , is almost as frequent in malaria as in pneumonia. 

Types of the Regularly lnten nittent Fevers.-As has been stated in the 
description of the parasites, two distinct types of the regularly intermit-

CHART VIb.-JESTIVO-AUTUMNAL TNFECTION.-REMI TTENT 1'"EVER. 

The case wae treated for a week as one of typhoid fever. 

tent fevers have been separated. These are (a) tertian fever and (b) quar
tan fever. 

(a) Tertian Fever.-This type of fever depends upon the presence in 
the blood of the tertian parasite, an organism which, as stated above, is 
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usually present in sharply defined groups, whose cycle of development lasts 
approximately forty-eight hours, segmentation occurring every third day. In 
infections with one group of the tertian parasite the paroxysms occur syn
chronously with segmentation at remarkably regular intervals of about forty· 

October 8 t O & 
iii" i:iiii" · >iii•" i:i oi :i" · i:(:J:r :l:i :i i". :i,.·:i:i " 

100~~~~-~-µ,~~-m;!:~:-~:~.~·~-~-~-µ-~--~-~-~·~-~~ 
IOOH-t--tttH-1-t-t-~hH-t-H-ttt-t+++-H-t-t-++HH++"l-H-1-1-+-H+H 

lWH-t--tttH-1-t-!i"~"t-t-t-tt-+ffi-t-t-++1-H-H-++H-H-+<HH+++~H-1 
100~~-t-t--H+H-t,!11-t-t-t-+++-tH-t-t-++1-H-++++H-l+*HH+++~~ 

toi'~~~ffif:E:l¢8G1tE1l=E=tt:tf'!Rtl!j=tl=~]±±Rlttt1~ 
~ 10~ H-t-tt-tf-H-t-t-+-HH-1\+t-H++++t-A-t-t-+HHH++' H-Vl-t-+<f-+IH 
: 10s H-t~:ltH-t-+-H:J:H-t!il\t--Ht+++t-IHH+++'ltt+++Hrf+++-N~H 

~ 1®1+:+:++mri:+++tiH:+~m:l+t~++tt:~tt:!t1=1tt::j::j::j:I~ 
""" 1oi H-t+++tt\l-t-t-+IHH++-+<H++-Hf+-HH+++~H.f-.hl-l-+-+-l-+-H·hl-l 

tOOH-t++ttH\t-t~HH-t++Ht+-t+t+IH+++HH-l-¥-+-t+++t+~ffi4 

~H-t++tf-H-+-t-+-HH-t-H-ttt-t+++-H-t-t-++HH+t-1-H+t-+-H+H 
OOH-t++tf-H-+++-HH++t-H+++++-H++++HH+t-1-H+t-+-Hf+-I 

CHART Vlc.-lESTIVO-AUTUMNAL FEVER.-QUOTIDIAN PAROXYSMS. 

eight 11ours, every third day-hence the name tertian. Very commonly, 
however, there may be two groups of parasites which reach maturity on alter
nate days, resulting thus in daily (quotidian) paroxysms-double tertian 
infection. 

CHART VId.-QUARTAN F EVER. 

(b) Quartan Fcver.-The symptoms resemble those of the tertian in
fection, but as a rule are milder. Paroxysms appear on the fourth day and 
correspond with the evolution of a parasitic cycle of seventy-two hours. In 
recent infcoctions the recurrence of the paroxysm may be almost precisely the 
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same hour every fourth day. The infection may be double, in which case 
there are two paroxysms followed by a clay of intermission. or triple, in 
which there is a daily paroxysm. As pointed out by the old Greek physicians, 
the quartan infection is very difficult to cure. Disappearing for a time 
spontaneously. or yielding promptly to quinine, it has a singular proneness 
to relapse. even after the most energetic treatment. 

']'hus a quotidian intermittent fever may be due to infection with either 
the tertian or quartan parasites. 

Course of lhe Disease.-Aftcr a 'few paroxysm;;;, or after the clisca:.;c has 
persisted for ten days or two weeks. the pati ent may get well without any 
special medication. I have repeatedly known the chills to stop spontane
ously. Hclapses arc co mmon . The infection may persist for years, ancl an 
attack may follow an accident, an acute fever, or a su rgical operation. A rest
ing stage of the parasite has been suggested in ex planation of these long in
tervals. Persistence of the fever leads to anmmia and hromatogcnous jaun
dice. owing to the destruction of blood cells. Ultimately the condition may 
become chronic-malarial cachcx ia. 

II. T11E 1\[om~ T1rn EGULA1?, REMITTENT. OR CONTINUED FEvEns.-(a.) 
L'Eslivo-autumnal Pever.-This type of fe,·cr occurs in temperate climates, 
chiefly in the later sum~ner and autumn: hence the term gin~n to it by 
Marchiafa va and Celli. ir!sliro-aulumnal fever. The ~C\'erer forms or it pre
rnil in the Southern States and in tropical countries. 

This type of fever is associated with the presence in the blood or the 
restivo-autumnal parasite. an organism the length of whose cycle of develop
ment, ordinarily about forty-eight hours, is probably subject to considerable 
variations, while the existence of multiple groups or the parasite, or the 
absence of arrangement into definite groups, is not infrequent. 

The symplonis arc therefore. as might be expected, often frrcgular. In 
some instances there may be regular interm ittent fever occurring at uncer
tain intervals of from twenty-four to forty-eight hours. or even more. Jn 
the cases with longer remissions the paroxysms are longer. Some of the 
quotidian intermittent cases may closely resemble the quotidian fe,'er depend· 
ing upon double tertian or triple quartan in Ccction. Commonly. however, 
the parOXJ'Sms show material differences; their length averages over twenty 
hours, instead of from ten to twelve; the onset occurs often without chills 
and even without chilly sensations. 1'hc rise in temperature is frequently 
gradual and slow. instead of sudden. while the fall ma_y occur b.v lysis instead 
of by crisis. There may be a marked tendency toward anticipation in the 
paroxysms, while frequently, from the anticipation of one paroxysm or the 
retardation of another, more or less continuous fever mav result. Some
times there is continuous fever withmit sharp paroxysms. Jn these cases or 
continuous and remittent fever the patient, seen fairly earl ~' in the disease, 
has a flushed face and looks ill. The tongue is furred, the pulse is full and 
bounding, but rarely dicrotic. The temperature may range from 102° to 
103°, or is in so me insta ncc8 higher. rrhe general appearance of the patient 
is strongly suggestive of typhoid fever-a suggestion still further borne out 
by the existence of acute splenic enlargement of moderate grade. As in 
intermittent fever, an initial hronchitis may be present. The cour~e of these 
cases is variable. rrhe fe,'er mn!r he continuous. with remissions more or 
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lcsl:) marked; clcfinitc paro:xy~ms with or without th ills llli.I)' occur, Lu which 
the temperature rise~ to 105° or 106° .F. lotCtilina.1 tipnptoms are usually 
absent. ~\ slight ha?matogenous jaundice may arise early. Delirium of a 
mild type may occur. rrhe cases vary very greatly in severity. In some the 
fever subsides at the end or the week, and the practitioner is in doubt 
whether he has had to do with a mild typhoid or a simple fcbricula. In 
other instances the fc,·cr persists for from t.cn <lays to two weeks ; there are 
marked rcmission:::i, perhaps chills, with a furred tongue and low delirium. 
Jaundice is not infrcc1ucnt. These are the cases lo which the terms bilious 
remitlenl and typlto-malarial fevers are applied. In other instances the 
symptoms become gra\'C and assume the character or the pernicious type. It 
is in this form of malarial fc,·er that so much c~n£usion stil l exists. The 
Rirni larity of the cases to typhoid fever is most str iking, more particularly 
the appearance of the faces; the patient looks very ill. r11he cases occur, too, 
in the autumn, at the very time when typhoid fever occurs. The fever yield s, 
as a rule, promptly to quinine, though here and there cases are met with
rarely indeed in my expe rience-which are refractory. Several of the charts 
in Thayer and llewelson's monograph show how closely, in some instances, 
the disease may simulate typhoid fever. 

The diagno~is may be definitely made by the examination of the blood. 
Repealed examinations at short intervals may be required before the para
sites are found. The small, actively motile, hyaline forms of the restivo
autumnal para!:ite are to be found, while, if the course has been over a week, 
the larger cresccntic and ovoid bodies are often seen. ln many cases in the 
tropics one is unable to distinguish between typhoid and continued malarial 
fever without a blood examination. 

(b) l'ernicious Malarial Fever.-'l'his is fortunately rare in temperate 
climates, and the number or cases which now occu r, for example, in Phila
delphia and Baltimore, is very much less than it was thirty or forty years 
ago. Pernicious fever is always associated with the mslivo-autumnal parasitp. 
The following are the most important types : 

( 1) Comatose Form.-Thc comatose form, in which a patient is struck 
down with symptoms of the most intense cerebral disturbance, either acute 
delirium or, more frequently, a rapidly developing coma. A chi ll may or 
may not precede the attack. The fever is usually high, and the skin hot and 
dry. The unconsciousness may persist for from twelve to twenty-four hours, 
or the patient may sink and clie. After regaining consciousness a second 
attack may come on and prove fatal. In these instances. as has been stated, 
the special localization of the infection is in the brain, where actual thrombi 
of parasites with marked secondary changes in the surrounding tissues have 
been found. 

(2) .\lgid Form.-In this the attack sets in usually 'vith gastric symp· 
toms; there are vomiting, intense prostration, and feebleness out of all pro
portion to the local disturbance. The patient complains or feeling cold, 
although there may be no actual chill. 'l'he temperature may be normal, 
or even subnormal ; consciousness may be retained. The pliisc is feeble and 
sma ll, and the respirations are increased. There may be mo~t severe dia r
rhren, the attack assuming a choleriform nature. rrhe urine is often dimin
ished, or even !-luppres.Bed. This condition may persist with :-;light exacerba-
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tions of fever for se..-e ral days and the patient may die in a condition ~f 
profound asthenia . This is essentially the i:amc as desc ribed as the astl1en1c 
or adynamic form of the disease. In the cases with vom iting and diarrhc.ca 
the gastro-intcstinal mucosa is often the seat or a specia l inrnsion by the 
parasites, actual thrombosis of the small vessels with superficia l ulceration 
and necrosis occurring. 

(3 ) J[::crnorrhagic Forms-Black-water Fever-Jl:Emoglobinuri c Fcver
Malarial II::c rnoglobinuria.-There are two types of h:.emoglobinuria in ma
laria, the one associated with any severe pernicious malaria . in whi ch an 
enormous number of red blood corpuscles are directly dcstro.vcd by parasites. 
Not very uncommon, we had a number of cases of this type at. the Johns Hop
k ins H ospital. But in thC true black-wate r fever there is a solut ion of reel 
blood corpuscles by an u nknown luemolysin, not directly by lhc malarial 
parasites themselves. 

The figures at Panama, based on five years' work at the Ancon IIospital, 
given by Decks and James, show 230 cases in more than 40,000 cases of 
malaria . '!'heir stud ies strongly favor the associat ion of black-water feyer 
with malaria, holding that there are three causes superadclcd to the pre,·ious 
malarial infectlon : (i) A renewed malarial attack with production of toxins 
sufficient to destroy many red blood corpuscles; (ii) a loweri ng of the 
bodi ly resistance; (iii) quinine, which appears to be the lerliwu quid nec
essary to produce the hremolysin. The general cx pC'ricucc at Panama is 
in fayor of withholding quinine in the true erythol_rt ic h::cmog lobinuria. It 
jg possible that we may find some measure to counteract the hremoly-
sis. 

(c) Malarial Caclwxia.-The general symptoms are those of secondary 
anremia-brca thlessness on exertion, ceclema of the ankles, nnd hmmorrhages, 
par ticularly into the retina. Occasionally the blcecl ing is e.erere, and I have 
twice known fatal h::crnaten'lCsis to occur in association with th e enlarged 
sp_leen. The fever is variable. The temperature rna,v be l0w for days, not 
going abo,·e 99.5°. In other instances there may be irregular fever, ancl 
the temperature rises gradually to 102.5° or J03°F. 

With careful treatment the outlook is good, and a majority o[ cases rc
co,·cr. The splren is g radually r educed in size, but it ma.v take sercra\ 
months, or, indeed, in some instances several yea rs, before lhe "ague-cake'' 
entirely disappears. 

Rarer Complications.-Paraplegia may be clue to a peripheral neuritis or 
to changes in the cord, and hemiplegia may occur in the pernicious comatose 
form , or occasionally at the very height of a parox~sm . Aente ataxia has 
been described, and there are remarkable cases with the s_ympioms of dissem
inated sclerosis (Spiller) . :Multi ple gangrene nrny occur. as in an instance 
reported by me, irt which a patient with ::estivo-autumnal infection presented 
many areas on the skin. Orchilis has been described by Charvot in Algiers 
and Fedcli in Home. 

Relapse.-lt is not easy to ex plain the relapse. Some think there is a 
resting stage of the parasite which remains in the spleen or the bone mar
row. Schaudinn believed that there is a special parthenogenetic form which 
may remain latent for an indefinite period. This seems most likely, as there 
can be no question that months or e,·en years may elapse between the pri-
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mary infection and a relapse occurring under conditions that preclude the 
possibility of re-infection. 

Diagnosis.-The endemic index of a country may be determined by the 
"parasite rate'' or by the "spleen rate." It is best 8ought for in children, 
in whom, as is well known, the infection may occur without much disturb
ance of the health. To determine the index by exami ning the blood for the 
parasites is a laborious and almost impossible task; on the other hand, as 
the work of Ross in Greece and :Jlauritius has shown, the index may be readily 
gauged by an examination of the spleen. Thus, in the last-named island, of 
31,022 children . 3· U per cent. had enlarged spleen. In Bombay, among 50,000 
children examined, the spleen index varied from 5.3 per cent. in the Hindoos 
to 23.2 per cent. in the Parsees (Bentley). 

The individual forms of malarial infection are readily recognized, but it 
requires a Jong and ca refu l training to become an expert in blood examination. 
Great progress has been made in the past twenty years. and a diagnosis of 
malaria. is no longer a refuge for our ignorance. One lesson it is hard for 
the practitioner to learn-namely, that an intermittent fever which resists 
quinine is not malarial. 

The malarial poison is supposed to influence many affections in a remark· 
able way, giving to them a paroxysmal character. A whole series of minor 
ailments and some more severe ones, such as neuralgia, arc attributed to 
certain occult effects of paludism. 'rhe more closely such cases are investi· 
gated the less definite appears the connection with malaria. 

Prophylaxis.-ln the discO\·ery of Larnran there lay the promise of bene
fits more potent than any gift science had eYer offered to mankind-viz., the 
possibility of the extermination of malaria. By the persistent missionary 
efforts of Ross this promise has reached the stage of practical fulfilment, and 
one of the g reatest scourges of the race is · now under our command. The 
story of the Canal Zone, Panama, under Colonel Gorgas is a triumph of the 
application of 'cientiflc methods. Between 1881 and 1904 among the em
ployees of the French Canal Company (a maximum in 1887 of 17,995, of 
1rhorn 15,726 were negroes) the monthly mortality ranged from 60 to 70, and 
on seven occasions was aboYe 100, once reach ing the enormous figure of 176.91 
per J,000. \\'ith the measures giren below, the mortality has fallen below that 
of temperate regions. For the )'Car 1910 the death rate among 50,802 em· 
ployces was, total deaths 558, from disease 381, from violence l 77; the death 
rate from disease was 7.5 per 1,000. In August, 1911, among 49,710 em
plo:rees the death rate from disease was 6.27 ! 

This most successful campaign has been carril'd out on the following lines : 
(1) The eradication of mosquito propagation areas by drainage, and the fill
ing of places where the lanre exist. Thi bas oeen done successfully in large 
districts. 

(2) 'l'he control of propagation areas that are allowed to exist. or that 
cannot be economicall y and permanently treated. On small areas the larvre 
are prevented from arriving at the adult stage by the use of crude oil or kero
sene, and in large bodies of water by treating the edges where alone the mos
quito larwe ex ist. A concentrated larracicle of carbolic acid, resin, and caustic 
soda, so maclr as to form an emulsion with the water into which it is placed, 
Jias been found effective, when applied to the edges of large pools, ditches, wet 
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areas and streams. A barrel of oil with an automatic drip at the 11ead of a 
stream has been found to work satisfactorily. 

(3) Protection by screening of houses. On the Zone all the houses occu
pied by Americans are protected by copper-bronze screens of 18 mesh to the 
inch. Cotton bar treated with wax is also recommended as inexpensive. 
Screened vestibules decrease the chance of access o-f mosquitoes. Mosquito 
nets over the beds are found, as a rule, to be a failure, chiefly because few 
persons sleep through a whole night without an arm or leg coming i~ contact 
with the netting on which the anopheles settle. 

( 4) The destruction of adult anopheles. In two sets of barracks not far 
apart. with many anopheles, in one all the adult mosquitoes were killed daily, 
Jn the other they were not; in the latter during a period of several months 
there was forty-two times as much malaria. The mosquitoes are easily caught; 
they are usually in the corners, and very often within a foot of the floor. 

0£ the enormous importance of these anti -malarial measures there can 
now be no question. It requires system, organization, energy and persever~ 
ance. But the story of Havana, where malaria no longer exists, and the story 
of Ismalia, and, above all, the story of the Panama Canal Zone show what 
can be done. The following chart, taken from an article of Le Prince, the 
chief sanitary inspector of the Zone, gives a good idea of the results. The 
objection offered on the score of cost in the tropics has been shown by Gorgas 
to be fallacious. 

10~ 

9~ 

.. 

CHART VII.-MALA&IA CASES AMONG 'l'HE EMPLOYEES o~~ THE ISTHMIAN CANAL 
COMMISSION, 1906-1910. 

Every patient with malaria should he regarded as a centre o:f infection, and 
in a s.vstematic warfare reportc·d to the health authorities. ln the tropics 
S<'gregation or EuropC'ans rna;y do mnch to Jessen the chances of infection. 
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Every patient should receive thorough and prolonged treatment with quinine. 
There is far too much carelessness on this point in the profession. Malarial 
infection is a difficult one to eradicate. Quinine is the only known drug which 
is an effective parasiticide. Patients should be told to resume the treatment 
in the spring and autumn for i::everal years after the primary infection. In 
Yery malarial districts, as many persons harbor the parasites who do not show 
any (or at the mo~t ,·ery few) signs, a systematic treatment with quinine 
should be instituted, particularly o[ the young children. 

Patients with the disease should be protected from mosquitoes as far as 
possible. As a rule, anopheles are more likely to bite after sundown, so that 
in regions in which the <liscase prevails extensively mosquito netti ng should 
be used. Persons going to a malarial reg ion shou ld take about 10 grains 
(0.6 gm.) of quinine daily, though Sezary found that 2 grains (0.13 gm.) 
three times a day was a sufficient protection against the disease. 

Treatment.-The patient shou ld be in bed and given liquid or soft diet. 
The bowels should be moved freely, for which a calomel and saline purge is 
best. Jn quinine we possess a specific r emedy against malarial infection. 
Experiment has shown that the parasites are most easily destroyed by quinine 
al the stage when they are free in the circulation-that is, during and just 
after segmentation. While in most instances the parasites of the regularly 
intermittent fe\"ers may be destroyed, even in the intra-corpuscular stage, 
in restirn-autumnal fever this is much more difficult. lt should, then, be our 
object, if we wish to most effectively eradicate the infection, to have as much 
quinine in circulation at the time of the paroxysm and shortly before as is 
possible, for this is the period at which segmentation occurs. In the regu
larly intermittent fevers from 10 to 30 grains (0.6 to 2 gm .) in divided doses 
throughout the day will in many instances prevent any fresh paroxysms. If 
the pat ient comes under observation shortly before an cx peclcd paroxysm, 
the administration of a good close of quinine just before its onset may be ad
visable to obtain a maximum effect upon the group of parasites. The quinine 
wil l not prevent the paroxysm, but will destroy the greater part o[ the group 
of organisms and prevent its recurrence. lt is safer to give at least 20 to 30 
grains (1.3 to 2 gm.) daily for the first three days, and then to continue the 
remedy in smaller doses for the next two or three weeks. ln resti\'0-autumnal 
fever larger closes may be necessary, though in relatively few instances is it 
necessary to give more than 30 grains (2 gm.) in the twenly-iour hours. 
During the paroxysm the patient should , in the cold stage, be wrapped in 
blankets and given hot drinks. rrhe reactiona ry feyer is rarely dangerous eren 
if it reaches a high grade. The body may, howe\·er, be sponged. 

The quinine should be ordered in solution or in capsules. The pills and 
compressed tablets are more uncertain, as they may not be dissolved. Euqui
nin, in the same dosage, may be given to patients with whom quinine dis-
agrees. • 

A question of interest is the efficient dose of quinine necessary to cure the 
disease. l ha\'C a number of charts showing that g rain closes three times a 
day will in many cases prevent the paroxysm, but not always with the cer
tainty of larger doses. In cases of restivo-autumnal fever with pernicious 
symptoms it is necessary to get the system under the influence of quinine as 
rapidly n pos,iblc. In these in,tances the drug should be administered by 
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injection iJ1to thr muscles. as the dihydroch lorntc in ten-grai n (O.G gm.) 
doses, in a freshl.r prepared solution (1 to 2) in slerilc water and repeat<d in 
two hours. l<urther administration must be decided bY the condition. The 
muriate of quinine and urea is also a good form in wl;ich to admi n ister the 
drug hypodermically; 10-grain (0.6 gm.) doses may be given. In the mo't 
severe h1stances some obseners adYise the intraYenous admi nistration of 
quinine, for which the ve ry soluble bimuriate is well adapted. li' iftcen g rai ns 
with 40 gra ins of sodium chloride may be injected in ten ounces of freshly dis
tilled water. The intravenous administration is not without danger. F or 
extreme restlessness in these cases opium is indicated. and ca rdiac sti mulants. 
such as alcohol and strychnine, ma_y be necessary. _I f in the comatose form 
the internal temperature is raised, the patient should be sponged or giYen 
a tub bath. For malarial an::cmia iron and arsenic arc indica ted. 

An interesting qu estion is much discussed, whclher quinine docs not cause, 
or at any rate aggravate, hremoglobinuria. \Ve ha\'C not yet seen a case in 
which this condition has occurred as a result of the use of the drug. and Bas4 

tiane11i states that it is not seen in the Roman malarial fevers. Jn an_y case 
of h:emoglobinuria if the blood shows parasites quinine should be aclmi 11i stcred 
cautiously. Jn the post-malarial forms quini11c aggravates the attack. In an 
active malarial infection the pat ient runs less ri ~k with the quinine. 

In malarial cachexia the patient should ha\'C a change of cli mate, be given 
a liberal diet, and take quinine in small doses and iron and arsenic for some 
time. 

IV. TRYPANOSOMIASIS 

Definition.-A chronic disorder character ized by feve r, lassitude, weak
ness, wasting, and often a protracted lethargy-sleepi ng sickness. Trypano
SOtn(I, gambiense is the active agent in the disease. 

Trypanosomes arc fl agellate iniusoria, parasitic in a grea t many inverte
brate and vertebrates. 'Vhe life hi story is in two stages, a flagell ate monadine 
phase, in which they li ve in the blood stream of Yertcbrates and in some of 
which they cause serious disease; the other is a gregarine non-flagc1late phase 
which may also be parasitic and which is met with in for ms of Kala-Azar. 

History.-In 1843 Gruby found a blood parasite in the frog which he 
called T rypanosoma sanguinis. Subsequently it was fou nd to be a very com
mon blood parasite iu fishes and birds. In 1878 Lewis found it iu the rat
T. lewisi--in which it appa rently does no harm . The pathological signifi
cance of the protozoa was fi rst suggested in 1880 by Griffith Ernn~, who dis
covered trypanosomes-T. evausi-in the di~ease of horses and catt le in India 
known as surra. In 1895 Bruce made the important announcement that the 
tsetze fl y disease or naga11a of South Africa, which made whole districts im
passable for catrl. le and horses, was really due to a trypanosome-T. brucei. 
Normally present in the blood of the big-game animals of the di strict, , and 
doing them no harm, it was conveyed by the tsetzc fl y to the non-immune 
horses and cattle imported into what were called the fl y-belts. Other trypano
somes are the Philippine surra . studi ed by Musgrave, the mal de caderas-T. 
equinum--0£ South America and a harmless infection in caltlc in the Trans
vaal caused by Trypanosoma theileri. 
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Human Trypanosomiasis. -Jn 1901 Dutton found a trypanosome in the 
blood of a \\'est Indian. In 1903 Castellani found trypanosomes in the cere
bra-spinal fluid and in the blood of five cases of the African sleeping sick
nesE:. The Royal ociety Commission (Bruce and Nabarro) demonstrated the 
great frequency of the parasites in the cerebra-spinal fluid and in the blood 
in sleeping sickncs~, and suggested that it was a sort o[ human tsetze fly in
fection . 

D1sTnmuT1ox.-For manv Years it had been known that the West African 
natives were subject to a ren~a~kable malady known as the lethargy or f'leep
ing sickness. IL was also met with among the slaYes imported into America. 
The demonstration of the association of the trypanosomes with the terrible 
sleeping sickness has been the most important recent "find" in tropical medi
cine. The disease prcrnils in Gambia, Sierra Leone, and Liberia, and is 
spreading rapidly in the Congo basin, Uganda, and llhodesia. 'l'he recent 
opening up of equatorial Africa has led to intercommunication between the 
different districts which were formerly isolated, and the seriousness of the 
disease may be appreciated from the fact that within three years after its 
introduction 100,000 negroes died of it in Uganda. In the infected regions 
a large number of natives, not apparently suffering from the disease, har
bor the parasites in the blood and suffer only with occasional attacks of 
fever, during which the trypanosomes arc also found in the cerebro-spinal 
fluid. 

The disease is not confined to negroes, and Europeans ma~· be attacked. 
Persons particularly prone arc those who li,·e on the wooded shores or the 
lakes and rivers, such as fishermen and canoe men. 

The parasite is introduced by the bite of a fly, the Glossina palpalis, and 
where this insect exists the dise&se is liable to prevail. rrhc fly lirns on the 
bushes on the lake shores or river banks, and feeds dn the blood of crocodiles, 
antelopes. etc. '!'he trypanosomes undergo changes in the body of the fly and 
the infcclivity doc~ nol appear until the thirty-second day, but continues for 
at least 75 clays (Bruce). 

Symptoms. -'l'here is staled to be a long latent period. The Uganda Com
missioners cliddc the course of the disease into three stages: first, of feve r 
with rapid pulse, dulling of the mind, and loss o[ weight; secondly, the stage 
or tremors in which the gait hcCOlllC'S ::hutfling, lhe speech slow, and there arc 
tremors of the tongue and of the hands imcl feet; lastly, a stage in which the 
patient becomes ]('thargic with low temperature and presents the typical pic
ture of the dreaded slC'eping sickness. The parasites are found in the cerebro
spinal fluid, less C'Onstantly in the blood. lo the early stages the glands of the 
neck are invoh·ed. aficl Todd and Dutton recommend puncture or theRe glands 
for the purpo~e or diagnosis . Death is usually caused by some intercurrent 
infection, as purulent meningitis or suppuration of the lymph glands. The 
duration is seldom longer than eighteen months. 'L1o stay the ravages and 
pre1·ent the spread o( the disease will tax the energies of the nations interested 
in the settlement of tropical Africa. '!'he hope appears to be in the extermina
tion of the animals upon which the Glossina 7Jalvalis feeds (among which 
Koch holds the crocodile to be the most important). just as the killing off of 
the big game in other parts or Africa has saved the cattle from the ravages 
of the tsctzc fly. Though a colossal task, the examination of natives of in-



fectcd districts should be undertaken, isolation villages established, and the 

cases kept under obsenation and treatment. 
Prognosis.-Ninc cases in Europeans have been cured, and six of these' 

haYe been without symptoms from three and one-half to seven years. 'rho 

criteria of cure are the absence of symptoms, failure to find the trypanosomcs, 

the absence of auto-agglutination, and negative inoculation of the blood into 

susceptible animals. 
Treatment.-.\toxyl introduced by Wolferstan 'l'homas and Rreinl appears 

to have givC'n the most sat isfactory results. 'l'hc parasites seem to vary 

in their resistance to arsenic. In some places the arscnophcnylglycin 

i::eems to ham acted almost as a specific. Antimony has been used a good deal 

of la te, and Kcranclel, a member of the French Comm ission, has cured him

self with it. injecting inlraYcnously on succcs~ivc days a sol ution of tartar 

emetic in seYentcen JO-centigram dosC's. Salrnrsan has been used with bene

fit, but we ha\'C not yet a full knowledge or its effects. 

V. LEISHMANIASIS 

(Kala-.lzar) 

Definition.-Lcishmaniasi~ is an affect ion caused by parasite~ of the 

J..ieishmania group. of which there arc three chief forms: the I ndian kala-nzar. 

the infantile kala-azar, and tropical sore. 
Indian Kala-Azar.-An affection characterized by enlarged spleen, anre

mia and irregularly rcmittent fever. Leishman in 1900 discovered the para

site, which wns subsequently studied by Donovan . It is a protozoon of very 

constant form, living in the cells of the spleen and bone-marrow. lt has been 

successfully cultivated by Rogers and others, and dernlops into a flagellate 

form. 
Distribution.-The disease is widely spread in Asia, particularly in Assam, 

many parts of India, Burma, J ndo-China. Ceylon and Syria. Europeans 

contract it rarely. 
ETIOLOGY.-Rogers believes the bedbug of India is the chief agent in 

transmitting it, a. view which Patton shares, as he found the ingested pamsite 

in the bedbug underwent development into flagellate forms. Donovan suggests 

that the disease is transmitted by the plant-feeding bug, the conorrhinus, 

which is an occasional blood-sucker. 

SYMPTO><s.-Enlargement of the spleen is almost constant; there is irreg

ular fever, which lasts for months and is sometimes characterized by a double 

rise in the lweuty-four hours. The other features arc those of a progressive 

anremia of a. secondary type. Recovery is possibl<', but the mortalit_y is above 

80 per cent. 
Infantile Kala-Azar.-This form, separated hy Nicole and his associates 

at Tunis, is the infantile ·splenir anremia long recognized in ·the countries of 

the Mediterranean basin. lt differs from the Indian form in attacking chil

dren almost exclusively, and in the presence of a parasite which differs from 

the L. donovani. and which is known as the D. infantum. Another special 

feature is that the di5'f'ac;:e may be reproduced in dog~ and monkeys and a 

sponfancons infection of dog::> exists in the endemic areas of infantile Kala-
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.\ zur. Oh:-<•natiom; strongly sug-gl·~! that thr di~NI~<~ iR fran:-0111ittrd to chil
dren through the clog Ht•a. or through the human flea lrnring bitten an in
rected dog. 

Tropical Sore.-1.:nder the various names Aleppo boil. Delhi boil, Bagdad 
sore, Xile sore and many others, has been described a form of disea!'e charac
terized by ukerating and non-ulcerating lesion:-;, almost alwuys on the exposed 
parts of the body. The parasite discon•red by Homer \\'rig'ht and known as 
Leishma11ia lropim has very much the same charaC'tcrs as the other forms, but 
there are slight difference~, morphological and C'uliural. Th e mode of trans
mission has not been definitely determined. 

Treatment.- For Indian kala-azar not mucl1 can he done. Quinine given 
in the ordinary way seems useless. but from hypode rmi c injections into 
the muscJes good results are reported. Atoxyl haR beC'n freely used . ln some 
regions the natives insert a dirty seton iu the region of the spleen. Both for 
this and the infant.ile form salrnrsan has been used. but with doubtful benefit. 
For the tropical sore dust ing with potassium permanganal(\ and a few days 
later applying a 10 per cent. solution of Prussian blue, has been found useful. 

VI. RELAPSING FEVER 
(Febris recurrens) 

Defi.nition.-A group of specific infections caused by spirochretes, charac
terized by febrile paroxysms which usually last lh·e or six days with remissions 
of about the same length o( time. 'l1hc paroxysms may be repeated three or 
even four times, whence the name relapsing, or recurring, fever. 

European. Indian, Ameri ca n and African forms arc described presenting 
clinicall)1 much the same features, but the parasites difi'er in certain peculiari
ties. 

Etiology.-The European form, which has also the name "fa mine fever" 
and "seven-day feyer," has been known since the early part of the eighteenth 
century, and has from time to time extensi\"ely prevailed, especially in Ire
land. It is a very rare disease in England. In the United Slates the disease 
appeared in 1844, when cases were admitted to the Philadelphia Hospital, 
which are described by Meredith Clymer in his work on FeYcrs. Flint saw 
cases in 1850-'51. Tn 1869 it prC\'ailed extensively in epidemic form in New 
York and Philadelphia; since when it has not reappeared. \\"hil e" clinically 
the same as the European form. the organism is different and has been cal1ed 
::f. novyi. 

In India, where the disease is ,·ery prevalent, the parasite called after Van
dyke Carter, differs from the spirochrete of Obermeier. Possibly it may be 
transmitted by mosquitoes as well as bugs. 

The African 'relapsing fever, known as lick fever, is a re ry serious and. 
widespread affection, the parasite o( which, S. dultoni, is distinct from lhe 
other forms. It is transmitted by the tick Ornilhodoros monbala, but as 
L eishman has shown, not by direct inoculation with the salirnry secretion, but 
from other secretions voided in the act of gorging. 'l'he symptoms are ''ery 
similar to those of European relapsing feyer, and as many as from five to 
se\"en relapses may take place. The mortality is not very high. 
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The Spirillurn or spirocha:-te. described by Obermricr in 1873. was one of 
the first micro-organisms shown to be defi~itcly a::!30C'iated with a specific 
fever. It is from 15 to 40 µ. in length, spirally arranged like a corkscrew, 
sometimes curved and twisted. The ends arc tapering; whether furnished 
with flagella or not is doubtful. It is acti\"ely motile, and il is present in the 
blood during the febrile paroxysm, disappearing at interrnls. 

The mode of transmission of the disease is probably through lice and bed 
bugs. The disease has been reproduced by injecting into a l1ealthy monkey 
blood sucked by a bug from an infected animal. The special conditions under 
which it occurs are similar to those of typhus fe,·er. Neither age, sex, nor 
season seems to haYc any special influence. One attack does not confer 
immuni ty from subsequent attacks. 

Morbid Anatomy.-There are no characterislic anatomical :ippearances in 
relapsing fever. If death takes place during the pa roxysm the spleen is large 
and soft, and the li ver, kidne.Ys and heart show cloudy swelli ng. There m:iy 
be in farcts in the kidneys and spleen. rr he bone-marrow has been found in a 
condition of hyperplasia. Ecchymoses are not uncommon. 

Symptoms. -The incubation appears to be short; in some instances the 
attack occurs within twelve hours after exposure; more frequently, howe,er, 
from five to se\'en days elapse. 

The invasion is abrupt, with chill. fever, and intense pain in the back 
and limbs. In young persons there may be nausea, \'Omiting, and conrnlsions. 
T he temperature rises rapidly and may reach 10-1° on the e\'ening of the first 
day. Sweats are common. The pulse is rapid, ranging- from 110 to 130. 
There may be delirium ii the fever is high . Swelling ol the splrrn can be 
detected early. Jaundice is common in some epidemics. 'l'hc gastric symp
toms ma)' be severe, but there are seldom intesti nal symptoms. Cough may 

CHART VUI.-REI.APSING FEVER ().lurchison). 

be present. Occasionally herpes is noted, and there may be miliu ry ,·esicles 
and petechiro. During the paroxysm the blood invariably shows the spiro
chrote, and there is usua lly a ]eucocytosis. After the fever has persisted with 
severity or even with an increasing intensity for firn or six clays the crisis 
occurs. In the course of a few hours, accompanied by profuse sweating, some-
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times by djarrhcca, the temperature falls to normal or even subnormal, and 
the period of apyrcxia begins. 

The cri,is may occur as early as the third day, or it may be delayed to 
the tenth: it usuall\" comes, howe\"er, about the end of the first week. In 
delicate and eld erly l;er,ons there may be collapse. The convalescence is rapid, 
and ln a few clays the patient is up and about. Then in a week, usually on 
the fourteenth clay, he again has a rigor, or a series of chills; the £e,·er returns 
and the attack is repeated. A second crisis occurs from the twentieth to the 
t\\"enty-third day, and again the patient recovers rapidly. As a rule, the 
relapse is shorter than the original attack. A second and a third may occur, 
and there are instances on record of crnn a fourth and a fi[th. Ta epidemics 
there arc cases which terminate by crisis on the seventh or eighth day without 
the occurrence of relapse. ] n protracted cases the convalescence is very tedi
ous, as the patient is much exhausted. 

Relapsing fe\·cr is not a fatal disease. Murchison states that the mor-
tality is about L per cent., but has been as high as 30 per cent. in India. In 
the enfeebled and old, death may occur at the height of Lhc first paroxysm. 

Complications arc not frequent. In some epidemics hrematemcsis and 
h~maturia ha\"C occurred. Pneumonia is not infrequent. rrhe acute enlarge
ment of the spleen may encl in rupture. Post-febrile paralyses may occur. 
Ophthalmia has followed in certain epidemics, and may pro,·e a very tedious 
and serious complication. Jn pregnant women abortion usually takes place. 
Connilsions occasionally follow. Dutton, the well-known worker on tropical 
disea~es. died in status epilepticus some weeks after the attack. 

Diagnosis. -The onset and general symptoms may not at first be dis
tinct ire. At the beginning oi an epidemic the cases are usua11y regarded as 
anomalous typhoid; but once the typical course is followed in a case the 
diagnosis js clear. The blood exami nation is distinctive. 

Prophylaxis. -As overcrowding is an important element ln the transm is
sion, the patient should be isolated. The bedding, clothing, and dwellings 
of infected persons shou ld be thoroughl1· disinfected and care taken that all 
cracks and crevices in woodwork which may harbor bedbugs are treated with 
disinfectants. 

Treatment.-11 he paroxysm can neither be cut short nor can its recur
rence be preYentcd. The disease must be treated like any other continued 
fever, by careful nursing, a regular diet. and ordinary hygienic measures. 
Of special symptom$. pain in the back and in the limbs and joints demands 
opium. rn enfeebled persons the collapse at the crisis may be serious, and 
F-timulants with :immonia and digitalis should be ginu freely. rrhe arsenical 
preparations may be tried, but they haw not been very successful. 

VII. SYPHILIS 

I. HISTORY, ETIOLOGY AND MORBID ANATOMY 

Definition.--\. specific disease of slow evolution caused by Treponema 
pallidum. propagated by inoculation (acquired syphilis) or transmission 
through the mother (congenital syphilis). 
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History.-\\'hcthcr the disease was known in Europe before 1493 is still 
discussed. Block. in the System of Syphilis, Yol. I, 1908, insists that there 
is no evidence of pre-Columbian syphilis in the Eastern hemisphere before 
the return of the Spanish sailors from Hayti, from whom it spread among 
the inhabitants of Barcelona. In 1493 it reached Italy with the army of 
Charles Y TTT. His soldiers syphilized Xaples: the disease spread throughout 
Italy. and in a few years Europe was aflame. On the other hand, writers who 
contend for the antiquity or the disease in Asia and Europe rely on certain 
old Chinese records. on references in the Bible and in old medical writers to 
diseases resembling syphilis and on suggestive bone lesions in very old skele
tons. The balance of evidence, according to the best syphi lograpbers, is in 
farnr of the American origin. At first it was called the Neapolitan disease, 
the French pox, or i\Iorbus Ga ll icus; and in 1530 Fracastorius, in a poem 
entit led "Syphilis siYc 'J\forbus Gallicus," gave it the name by which it is now 
commonly known. rrhe etymology 0£ the name is uncertain. 

At first the disease was thought to be transmitted l ike any other epidemic, 
but gradually the YCnercal nature was recognized. and Fernel, a famous Paris 
physician of the 16th century, insisted on the necessity of a primary inocula
tion. Paracelsus observed its hcreditar.v character. Throughout the 16th 
century the symptoms "·ere well described. rrhe disease appears to have been 
of much greater severity then than at present. Mercury and guaiacum were 
introduced as the important remedies. In the 18th century Lancisi recognized 
the relations existing between syphilis and aneurism, and )[orgagni described 
many of the visceral lesions. Hunter, misled by inoculations made on his 
own· person, decided in fayor o[ the unity of the venereal poisons. gonor
rhcca, soft chancre and syphilis. Ricord clearly differentiated the soft and 
hard chancre. and throughout the 19th century the clinical and pathological 
lesions were so thoroughly studied that scarcely a l'eature of the disease 
remained unknown. But all efforts at discovering tlic cause had !'ai led, until 
in 1905 Schaudinn demonstrated the presence of a spil'Ochmlc in lhc lesions. 
Since then his work has been amply verified, and in 1!>10 Ehrlich announced 
the discovery or a compound which would destroy the parasite and not damage 
the individual. 

Etiology: The Parasite.-'l'hc treponema is a spiral, curved organism 
from 5 to 15 µ in length, showing active movements in fresh specimens. It 
is present in the primary sore. in tbe regional lymph glands, in the secondary 
lesions. in many gummala, and in special abundance in the congenital lesion~, 
particularly in the li\'Cr. Its presence in the body has been demonstrated as 
long as 15 to 20 years after the primary infection. It is inoculablc into mon
keys. with the production o( a di!liease resembling in most particulars that of 
man . The parasite has been successfully cultivated by Noguchi. 

One of the mosl important results of the disco1'CJ'y of the parasite has 
been the application of the newer methods of serum diagnosis. \Vhat is 
ea11ecl the Wass:rmann reaction is a special way of determining the presence 
of immune bodies in the blood of a patient suffering from any syphilitic in
fection. An enormous amount 0£ work has been done upon it within the past 
few years with the general rc1'ult of confirming its value in diagnosis. A 
positive result has been obtained in frnm 90 to 95 per cent. of all cases. Tt 
appears from the end of lhe second to the rnd of lhc fourth week, hrcomcs 
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more marked and mny continue for an indefinite period. During actiYC treat
ment it may be absent. to reappear again. Its intensity bears some relation to 
the activity of the lesions. A positfre result has been found in a large pro
portion o[ ca!'C$ of locomotor ataxia, and in paralysis of the insane. 

Modes of Infection.-(a) In a large majority of all cases the disease is 
transmitted by srxual co11gress, but the de::.ignation t'enereal disease (lue.s 
venerea) is not always correct, as there are many other modes of inoculation. 
In the St. Louis TI ospital collection there are illustrations of 26 varieties of 
extragenital chancres. 

(b) Accidenlal lnfection.-In surgical and in midwifery practice phy
sicians are not infrequently inoculated. General infect.ion may occur without 
a characteristic local sore. Midwifery chancres are usually on the fingers, but 
they may be on the back of the hand. 'l'he l ip chancre is the most common 
of these erratic or extra-genital forms, and may be acquired in many ways 
apart from direct infection. :Mouth and tonsillar sores result as a rule from 
improper practices. Wet-nurses are sometimes infected on the nipple, and it 
occasionally happens that relati1'es of a syphilitic child arc accidentally con
taminated. 

(c) Congenital Transm·ission.-Tl1e clisea$C is not directly inherited. but 
the fetus is infected through the placenta. lt is a question enlirel.v of intra
uterine infection. The mother herself may be, and often is, apparently quite 
healthy, but, as recent observations haYe shown. the Wassermann reaction is 
present and it is through her and not directly through the father that the 
disease is transmitted. We can now understand what is known as Beaumes' 
or Colics' law, which was thus stated by the distinguished Dublin surgeon: 
"That a child born of a mother who is without olwious "encrcal symptoms, 
and which. without being exposed to any infection subsequent to its birth, 
shows ihis disease when a few weeks old, this child will infect the most 
healthy nurse, whether she suckle it, or mcrel_y handle and 1lrcss it; and yet 
this child is never known to infect its O\rn mother . even though she suckle it 
while it has Ycnereal ulce rs of the lips and tongue." So, too, a child showing 
no taint, but born of a woman suffering with syphilis, may with impunity be 
suckled b.v its mother (Profeta's law). 

Morbid Anatomy.-The primary lesion, or chancre, shows: (a) A diffuse 
infiltration of the connecti1·c tissue with small, rouncl cells. (b) Larger epi· 
thelioid cells. (c) Giant cells. (d) Changes in the small arteries and veins, 
chiefly thickening or the intima, and alterations in the nerve fibres going to 
the part. The sclerosis is due in part to this acute oblitC'ratiYe endarteritis . 
. \ ssoeiatecl with the initial lesions are clianges in the adjacent lymph glands, 
which undergo hyperplasia, and finally become indur;decl. 

The secondary lesions or syphilis are too Yaried for description here. They 
consist of condylomata. skin eruptions. affC'dions of the e.rc, etc. 

rrhe tertiary lesions consist of circumsrribl'cl tumors known as gummata, 
various sk in lesions, and a special type of arteritis. 

Gummala.-Syphilomata occur in the bones or pcriostcum-here they are 
called nodes-in the muscles, skin, brain, lungs, liYcr, kidneys, heart. testes, 
and adrenals. 'J1h("y vary in ~ize from small, almost 111irroscopic bocli<'s to 
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rapidly and ulcerate. On cross-section a medium -sized gumma has a grayish
white. homogcnC'o11s appearance, presenting in the centre a firm, caseous sub
stance. and at the periphery a translucent. fibrous tissue. Often there are 
groups of three or more surrou nded by dense sclerotic tissue. 

The arteritis will be considered in a separate section. 

II. ACQUIRED SYPHILIS 

Primary Stage.-'l'his extends from the appearance of the initial sore un
til the onset of the consli tulional symptoms, and has a variable duration of 
from six to twch 'c weeks. The initial sore appears within a month after 
inoculation, and it firs t shows itself as a sma ll red papulc, which gradually 
enlarges and hrcaks in the centre, leavi ng a small ulcer. rrhe tissue about 
this becomes indurated so that it ultimately has a gristly, cartih1gi nous con
sistence-hence the name, hard or indurated chanc re. The size attained is 
rnriable, and when sma ll t.h e sore may be OYcrlookcd, particularly if it is just 
within the urethra. The initial lesion has no in\'ariable characteristic and 
may not be indurated. Syphilitic infection may occur with a chancroid. The 
glands in the lymph-dist rict of the chancre enlarge and become hard. Sup
puration both in t.hc initial lesion and in the glands may occur as a secondary 
change. The genera l condition of the patient in this stage is good. There 
may be no fever and no impairment of health. 

Secondary Stage.-The first constitutional symptoms are usually mani
fested within three months of the appearance of the primary sore. They 
rarely occur earlier than the sixth or later than the twelfth week: 

(a) Fe1 1er1 slight or intense, and very variable in character, may occur 
early before the skin rash; more frequently it is the "fever of in\'asion" with 
the secondary symptoms, or the fever may occur at any period. lt may be a 
mild continuous pyrexia, or in other instances with marked remissions, but the 
most remarkable form jg the intermittent, often mistaken for malaria. Such 
cases have been reported by Yeo and by Sidney Phillips. The (e,·er may 
reach 105° and the paroxysms persist for months. I have had several cases in 
which typhoid fever was suspected, and in others tuberculosis. 

(b) Ana.'lnia.-In many cases the syphilitic poison causes a pronounced 
anremia which g ives to the face a muddy pallor, and there may even be a 
light-yellow tinging of the conjunctivre or of the skin, a hrematogenous icterus. 
This syphilitic cachexia may in some instances be extreme. The reel blood 
corpuscles clo not show any special alterations. rl'he blood count may fall to 
three millions per cubic millimetre, or even lower. rrhc an:.cmia may come 
on suddenly. Jn a ca•e of syphilitic arthritis in a young girl. following three 
or four inunctions of mercury, the blood·count feH below two millions per 
cubic millimetre in a few days. 

( c) Cutaneous J.esions.-The earliest and most common is a macular 
syphilide or syphilitic roseola, which occurs on the trunk, and on the front of 
the arms. 'fhe face is often exempt. The spots, which are reddish-brown 
and symmetrically arranged, persist for a week or two. There may be mul
tiple relapses oi roscola, sometimes at long intervals, C\'C n eleven yenrs (Four
nier) . The papular syphilide, which forms aene-l ike inclurations about the 
face and trunk, is often arranged in groups. Other forms are the pustular 
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rash, which may so closely simulate rnriola that the patient may be sent to a 
small-pox hospital. A squamous syphilide occurs, not unlike ordinars psori
asis, except that the scales are less abundant. The rash is more copper-colored 
and not specially confined to the extensor surfaces. 

In the moist regions of the skin, such as the perineum and groins, the 
axillre. between the locs, and at the angles of the mouth, the so-called mucous 
11alclies occur, which are flat, warty outgrowths, with well-defined margins and 
surfaces coYered with a grayish secretion. They are among the most dis
tinctive lesions of syphilis. 

Frequently the hair falls out (alopecia). either in patches or by a general 
thinning. Occasionally the nails become affected (syphilitic onychia). 

(d) Jlf11co11s J,esions.-\\'ith the feyer and the roscolous rash the thrnat 
and mouth become so re. 'l1he pharyngeal mucosa is hypermmic. the tonsils are 
swollen and oflen present small, kidney-shaped ulcers with grayish-white 
borders. 1Hucous patches a re seen on the inner surfaces of the cheeks and on 
the tongue and lips. Hypertrophy of the papill"' in various portions of the 
muc·ous membrane produces the S}phi litic warts or couclylomata which are 
most frequent about the rnlrn and anus. 

(e) . l rlhrilis and pains in the limbs are common secondary symptoms. 
Occasionally the joint affection is se,'ere and rheumatic fen'r is suspected. 

(f) Other Lesions.-lrilis is common~ and usually affect~ one eye before 
the other. lt comes on from three to six months aftN the chancre. There 
may be onl.\' slight ciliar!' congestion in mild ca~es, but in SC\'Crcr forms there 
is great pain, and the condition is serious and demandR cnreful management. 
Ghoroidilis and retinitis arc rare secondary Rymptoms. Bar affections arc not 
com mon in the !3Cconclary stage. but instances arc found in which sudden deaf
ness occurs, which may be due to labyri nthine di~case; more common ly 1he 
impaired hearing is clue to the extension of inflammation from the throat to 
the middle ear. Epididymitis and parotit.is are rare .. Jnt1ndic·c may occur, the 

' iclena~ sypl1ililicus JJl'll'CO:r. The acute nephritis will he rcfrnccl tO later. 
Tertiary Stage.-Xo hard and fast line can be drawn between the lesions 

of the ~ec·onclary and those of the tertiary period; and, indl'Cd, in exceptional 
caees. manifcstnlions which usually appN1r late mny i:;et in CYcn before the 
primary sore has properly healed. 'T'he specia l affcclions of this stage arc cer
tain Rkin crnptions. gummatous growths in the Yisccra, ancl amyloid degenera
tions. 

(a) The late syphilides show a greater tendency to ulceration and destruc
tion of the deeper la~·ers of' the skin. so that in healing scnn; arc left. They 
arc also more scattered ancl seldom symmetrical. One of the most character
istic of the syphilides iR rupia, the dry stratified crusts of which eo,·er an ulcer 
which in\'oh·es the deeper layers of the skin and in healing learns a scar. It 
may be a secondary lesion. 

(b) Gummala.-'rhese may occur in the skin. subcutaneous tissue, mus
cles, or internal organs . . The general character has been already described. 
In the ski n they lend lo break down and ulcerate, leaYi ng ugly sores which 
heal wilh difliculty. Tn the solid organs they undergo fibroid t ransformation 
and produce puckering and deformity. On the mucous membranes these ter
tiarv lesion:; lead to ulceration, in the healing of which cicatrices are 
for~ed; thus, in the larynx great narrowing may result, and in the rectum 
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ulrrration wilh fihroicl lhic·kening and retraction nrny lead lo striclure. Gum
malous ulcers ma}' lw infC'<:tivc. 

(c) A myloid Degencralion.-Syphilis plays a most important role in the 
production of this affection. Of 2H instances analyzed by Fagge, 76 had 
syphilis, and of these 42 had no bone lesions. lt follo11·s the acquired form and 
is rnry eommon in association with rectal syphilis in women. ln congenital 
lues amyloid degeneration is rare. 

Quaternary Stage. -Long years it may be from the primary sore and from 
any acti\'e manifc.slations. l'crlain diseases may follow. termed meta- or para
syphilitic afft'Ctions, tile chief of which arc locomotor ataxia and dementia 
paralytica. Since the in troduction of' the Wasserman n reaction these are 
regarded as definitely syphilitic, dependent upon the parasite itself or in some 
unknown way upon its poison. 

III. CONGENITAL SYPHILIS 

With the exception of the primary soTe, every feature of the acquired dis
ease may be seen in the congenital form. 

The intra-uterine conditions leading to the death of the fetus do not here 
concern us. The chi ld may be born healthy-looking, or with well-marked evi
dences o.f the disease. Jn the majority of instances the former is the case 
and within the first month or two the signs of the disease appear. 

Symptoms.-(a) ;It Birth.-Whcn the disease exists at birth the child 
is feebly deYeloped and wasted, and a skin eruption is usually present, com
monly in the form of bullm about the hands and feet (pemphigus neonatorum 
syphiliticus) . 'J'he cl1i ld snuffles, the lips are ulccratecl, lhc angles ol the 
mouth fissured, nnd there is enlargement of the liver and spleen. The bone 
symptoms may be marked. and the epiphyses may even be separated . In such 
cases the children rare ly survi\'e long. 

(b) Early Manifestalions.-When born healthy the child thrives, is fat 
and plump, and shows no abnormity whatever; then from the fourth to the 
eighth week, rarely 1ater, a nasal catarrh occurs, syphilitic rhinitis, which im
pedes respiration, and produces the characteristic sympto1p which has giYen 
the name snuffles to the disease. The di scharge may be sero-purulent or 
bloody. 'l'he chi ld nurses with great difficulty. Jn severe cases ulceration 
takes place with necrosis of the bone, leading to a depression at the root of the 
nose and a deformity characteristic of congenital syphilis. This coryza may 
be mistaken at first for an ordinary catarrh, but the coexistence of other mani
festations usually makes the diagnosis clear. rrhe disease may extend into 
the Eustachian tube and middle cars and lead to deafness. 

The cutaneo11s lesions arise with or shortly after the onset of the snuf
fles. The skin often has a sallow, earthy hue. The emptions are first no
ticed about the nates. There may be an erythema or an eczematous condition, 
but more commonly there are irregular reddish-brown patches with well
defined edges. A papular syphilide in this region is by no means uncommon. 
Fissures occur about the lips, either at the angles of the mouth or in the 
median line. These rhagades, as they are called, are very characteristic. 
There may be marked ulceration of the muco-cutaneous surfaces. The secre· 
t ions from these mouth lesions are very \'iru lent, and it is from this source that 
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the wet-nurse is usually infected. ~ot only the nurse, but members o[ the 
family, may be contaminated. There are instances in which other children 
ham been accidentally inoculated from a syphilitic infant. The hair o! the 
head or o! the eyebrows may Call out. The syphilitic onychia is not uncom
mon. Enlargement or the glands is not so frequent in the congenital as in 
the acquired disease. \\'hen the cutaneous lesions are marked the contiguous 
glands can usually be Celt. As pointed out by Gee, the spleen is enlarged in 
1~rnny cases. The condition may persist for a long time. Enlargement of the 
linr, though often present, is lc~s significant. ~incc in infants it may be due 
to rnrious causce.. 'l'hc~e arc among the mo~l consta nt symptoms of congenital 
syphil is, and usually arise between the third and twclrth weeks. Frequently 
they arc preceded by a period o[ restlessne:-:s and wakefulness. particularly at 
night. Some authorS have described a peculiar syphi litic cry, high-pitched 
and harsh. Among rarer manifestations arc ha:?morrhages-thc syph£lis hre
morr!iagica, neonalorwn. The bleeding may be subcutaneous, from the mu
cous surfaces, or, when early. from the umbilicus. All of such cases, howe\•er, 
arc not syph ilitic, and the disease must not be confounded with the acute 
ha:>moglobinu ria o[ new-born infants. K l?ournicr has described a remarkable 
enlargement or the subcutaneous veins. 

(c) Lale .Manifestations.-Chilclreu with congenital syphi lis rarely thrive. 
r~ually ihl·y pres:ent a wizened , wasted appcaranl'r. and a prematurely aged 
race. In the patients who recoYcr the general nutrition may remain good 
and the child may show no further manifestations of lhc disease; commonly, 
howeYe1, at the period or second dentition or at pubertj• the disease reappears. 
Although the child may have recoYered from the early lesions. it does not 
develop like other chi lclrm. Growth is ~low, development tardy, and there are 
facial and cranial characteristics which o[ten render the disease recognizable 
at a glance. J\ young man of nineteen or twenty may neither look older nor 
be more de\'eloped than a boy of ten or twelve. Fournier describes this condi 
tion as infanlilism,. 'Phe forehead is prominent, the frontal eminences are 
marked, and the skull may be very asymmetrical. ' l'hc bridge o[ the nose is 
depressed, the Up 1·elrouss8. The lips are often prominent, and there are 
striated lines running from the corners of the mouth. The teeth are deformed 
and may present appearances which Jonathan Hutchinson claims are specific 
and peculiar. The upper central incisors of the permanent set are peg-shaped, 
stunted in length and breadth, and narrower at the cutting edge than at the 
root. On the anterior surface the enamel is well Iormecl. and not eroded or 
honeycombed. At the cutting edge there is a single notch, usually shallow, 
sometimes deep. in which the dentine is exposed. 

Among late manifestations, particularly apt to appear about puberty, is 
the interstitial keralitis. which usually begins as a slight steaminess of the 
cornere. which present a ground-glass appearance. I l affects both eyes, though 
one is attacked before the other. It may persist for months. and usually clears 
completely, though it may leave opaeities, which prevent clear vision. lr ilis 
mav al!'o occur. Of ear affections, apart from those which follow the pharyn
gc<i'I disease, a form occurs, about the time of puberty or earlier, in which 
rle:ifncss eomes on rapidly and persists in spite of all treatment. It is unasso
c·iatf'd with olwious lesions. nnU is probably labyrinthine in elrnradcr. Bone 
lesions, occurring oftC'ne~t after the sixth year, are not rare among the late 
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manifestations of hereditary syphilis. The tibim are most frequently attacked. 
It is really a chronic gummatous periostitis, which gradually leads to great 
thickening of the bone. The nodes of congenital syphilis, which arc often 
mistaken for rickets, are more commonly diffuse and affect the bones of the 
upper and lower extremities. They are generall)• symmetrical and rarely pain
ful. They may occur late, even after the twenty-first year. 

Joint lesions are rare. Clutton has described a symmetrical synovitis of 
the knee in hereditary syphilis. Enlargement of the spleen, sometimes with 
the lymph-glands, may be one of the late manifestations, and may occur either 
alone or in connection with disease of the li ver . 

Gumnrnta of the liver, brain, and kidneys have been found in late hered
itary syphilis. Genera l paresis may follow. 

I s syphilis transmitted to the third gc1wration? Opinion on this subject 
is divided. Occasionally cases of pronounced congenita l syphilis a re met with 
in the children of parents who a re perfectly healthy. and who have not, so far 
as is known, had syphilis; and yet, as remarked by Coutts in reporting such a 
group of cases, they do not always bear careful scrutiny. E. Fournier, in his 
L'Hfredo-Syphilis Tardive (1907), cites interesting examples which appear 
to prove the transmission to the third generation, and th is appears to be the 
view of the French syphilographers. Sir Jonathan Hutchinson is still opposed 
to this view. 

IV. VISCERAL SYPH ILIS 

1. Syph·ilis of the Brain and Cord 

P athology.-Therc arc three anatomical changes in the central nervous 
system-new growths, arter itis, and chronic degenerative (sclerotic) pro
cesses. 

(a) 'l~hc new fo rmations or gwnmala form definite t umors, r anging in 
size fro m a pea to a walnut, usuaJly multi ple and attached lo the pia mater, 
sometime.s to the dura. Very rarely they are found unassociated with the 
meninges. When sma ll they present a uniform. translucent appearance, but 
when large the centre undergoes a fibro-caseous change, while at the periphery 
there is a firm, translucent, grayish tissue. They may resemble large tubercu
lous tumors. The growths are most common in the cerebrum. 'l'hej· may be 
multiple and ma.v e\'en attain a considerable size without becoming caseous. 
Occasionally gumrnata undergo cystic degeneration. In the cord large growths 
:lrc not so commou. 

In the neighborhood o[ the growths gummous meningitis occurs, in which 
all the membranes are irwohed. This is more common at the base, about the 
cbiasma and the iaterpeduncular space, and along the Sylvian fissures. 

(b) Arleritis occurs in the form of nodula r tumors on the vessels, which 
may break down or lead to rupture, or there is a progressive obliterative en
dartcritis. 

(c) Degenerative fib1·oid changes, not distinctive anatomically, but clin
ically directly connected with the disease, are known as post- or meta-syphi
litic. 

Secondary Changes.-In the brain gummatous arteritis is one of the com
mon causes of softening, which may be extensive, as when the middle cerebral 



SYPIJT LTS 271 

artery is inrnh·ed, or when there is a large patch of meningitis. In such 
instances the process is really a rneningo-enccphalitis, and the symptoms are 
clue to the secondary changes. not directly to the gumrna. In the neighborhood 
of the gumma intense encephalitis or myelitis may occur, and within a few 
<lays change the clinical picture. 

Syphilitic disease of the nen-e-centres occurs usually in the acquired form. 
ln the congenital cases the tumors usually occ:ur carlr, but m;H be as late as 
the twenty-first year. Of late years it h~s been rccOgnizcd th~t the nenous 
lc:::ions may occur rcry early in the disease, C\'Cn before the incluration of the 
primary sore has gone. rn a majority of the ca:o:es brain symptoms come on 
within three or fou r vears after infection. 

Symptoms.-Thc ~hie! features of cerebral s,vphilis are those of tumor 
cerebri, which wi ll be considered later. They may be classified hcl'e as follows: 

(a) Psychical features. A sudden and \'iolen t onset of' delirium may be 
the first symptom. Jn other instances prior to the occurrence or deli1:ium 
there have been headache, alteration of character, and loss or memory. The 
condition may be accompanied by convulsions. There may be no neuritis, no 
palsy. and no localizing Sj'mptorns. 

(b) )fore common ly following headache. giddines•, or an excited state 
which may amount lo delirium, the patient has an epileptic seizure or a hemi
plegic attack. or there is involrnment of the nerres of the base. Some of these 
cases display a prolonged torpor, a special feature of brain syphilis to which 
both Buzzard and Huebner ha,·e referred, which may persist for as long as a 
month . 

(c) In some cases the cl inical picture is that of general paral)'sis-dcrnen
tia pa ral)'tica . 

(d) Many cases of cerebra l syphilis displav the symptoms of brain tumor 
-headache, optic neur itis, YOmiting, and conrnJ~ions . Of these symptoms 
conrnlsions are the most importan t. and both Fournier and Wood ham laid 
great st ress on the va lue of thi s symptom in persons o,·er thirty. rl'he first 
symptoms may, howeYer, rather resemble those or embolism or th rombosis; 
thus there may be sudden hemipkgia. with or without loss of consciousness. 

'fhe symptoms of spinal syphilis are extremely Yaried and may be caused 
by large gummatous growths attached to the meninges. in which case the 
features are those of tumor, by gummatous arteritis wit.h i;:econdary softening, 
by meningitis with seconda ry cord changes. or by i=.cleroses occurring lat.e in 
the disease. Syphilitic myelitis will be considered under affections of the 
spinal cord . 

Diagnosis. -The history is of the first importance. but it may be extremely 
clifficult to get a trustworthy account. Careful examination should be made 
for traces of the primary sore. for the cicatrices or bubo, for car~ or the skin 
eruption or throat ulcers, and for bone lesions. 'J1he character of the symp
toms is often of great assistance. They are multiform. rnriable, and often 
such as could not be explained bj' a single lesion; thus there may be anoma
lous spinal symptoms or invohement of the nerYes of the brain on both sides. 
The Wassermann reaction is of the greatest aid. and lastl.v the result of treat
ment has a definite beari ng on the diagnosis. as the symptoms may clear up 
and d isappear with the use of antisyphilitic remedies. 
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2. Syphilis of /lie Respiratory Organs 

Syphilis of the Trachea and Bronchi. -L. A. Conner has analyzed 128 
recorded cases of syphilis of the trachea and bronchi. In 52 per cent. of the 
cases the trachea was alone im·oh·cd. Jn only 10 per cent. were characteristic 
lesions of syphilis found in the lungs. Bronchial dilatation below the lesion 
was found in 15 per cent. of the cases. In ten of the cases the lesion occurred 
in congenital syphi li s. 

Syphilis of the Lung.-'l'hi s is a very rare disease. Jn 2,800 post mor
tems at the Johns Hopkins Hospital there were 12 cases with syphilitic dis
ease in the lungs; iu 8 of these the lesions were in congenital syphilis . In 11 
cases there were definite gummata. Clinically the presence of syphilis of the 
lung was suspected in three cases. Some years ago Fowler visited the museums 
of the London hospitals and the Rova l College of Surgeons, and could find 
only twelve specimens illustrating syphilitic lesions of the lungs, two of which 
are doubtful. For the most full and satisfactory consideration of pulmonary 
syphilis, the reader is referred to chapter xxxvii of Fowler and Godlee's work 
on Diseases of the Lungs. 

It occurs under the following forms: 
(a) The white pneumonia of lhe fetus. This may affect large areas or 

an entire lung, which then is firm, heavy, and airless, even though the child 
may have been alive. On section it has a grayish-white appearance-the so
called white hcpatization of Yirchow. The chief change is in the alveolar 
walls, which are greatly thickened and infiltrated, and the section is like one 
of the pancreas-"pancreatization" of the 1ung. In the early stages, for exam
ple, in a seven or eight months' fetus, there may be scattered miliary foci of 
this induration chiefly about the arteries. The air-cells a1·e filled with des
quamated and swollC'n epithelium. 

(b) In the form of definile gummcta, which vary in s ize from a pea to 
a goose-egg. They occur irregularly scattered through the lung, but, as a 
rule, are more nunlC'rous toward the root. They present a grayish-yellow 
caseous appearance, arc dry and usually imbcdded in a translucent, more or 
less firm, conncct irc tissue. In a case from my wards described by Council
man there was extensive imolvement of the root of the lungs. Bands of con
nective tissue passed inward from the thickened pleura, and between these 
strands and surrnunding the gummata there was in places a mottled red 
pneumonic consolidation. In the caseous nodules there is typical hyaline 
degeneration. In a few rare instances there are most extensirn caseous gum
mata with softening and formation of bronchiectatic . cavities, and clinically 
a picture of pulmonary tuberculosis without the presence or tubercle bacilli. 
In one case, a man aged twenty-seven, admitted in April. 1902, had had for 
a year cough and bloody expectoration and died of severe hremoplysis. Bacilli 
were never found in the sputum. There were extensive caseous gummata 
throughout both lungs, with much fibrous thickening, and in the lower lobe 
of the right lung a cavity 3 by 5 cm. in diameter, on the wall of which a 
branch of the pulmonary artery was eroded. This is the only instance among 
my cases in which there was an extensive destruction of the lung tissue with 
the clinical picture simulating pulmonary phthisis. 

(c) A majority of authors follow Virchow in recognizing the fibrous in-
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terstitial pneumonia at the root of the lung and passing along the bronchi an<l 
,·essels as probably syphilitic. This much may be said, that in certain cases 
gummata are associated with these fibroid changes. Again, this condition 
alone is found in persons with well-marked syphilitic history or with other 
Yisceral lesions. lt seems in many instances to be a purely sclerotic process, 
advancing sometimes from the pleura, more commonly from the root of the 
lung, and invading the interlobular tissue. gradually producing a more or less 
extensive fibroid change. It rarely involves more than a portion of a lobe or 
portions of the lobes at the root of the lung. The bronchi are often dilated. 

Diagnosis.-Jt is to be borne in mind, in the first place, that hospital physi
cians and pathologists the world over bear witness to the extreme rarity of 
lung syphilis. Jn the second place, the therapeutic test upon which so much 
reliance is placed is by no means conclusive. With pulmonary tuberculosis 
there should be no confusion, owjng to the readiness with which the presence 
of bacilli is determined . Bronchiectasis in the lower lobe of a lung, dependent 
upon an interstitial pneumonia of syphilitic origin, could not be distinguished 
from any other form of the disease. In persons with W('ll -marked syphili tic 
lesions elsewhere, when obscure pneumonia with dilated bronchi and no 
tubercle bacilli are present, the condition may possibly be due to syphilis. So 
far as my experience goes. tuberculous phthisis occurring in a syphilitic sub
ject has no special peculiarities. rrhe lesions of syphilis and tuberculosis could 
of course coexist in a lung. The Wassermann reaction is helpful in a doubtful 

3. Syphilis of the Liver 

Varieties. -TNHEIUTED.-(a) Congenilal.-Gubler in 1852 first described 
the diffuse hepatitis which occurs in a large percentage of all deaths in con
genital lues. While there may be little or no macroscopic change, the liver 
preserves its form and is usually enlarged . hard and resistant, and has a yel
lowish color, compared by Trousseau to sole-leather, or b.v Gubler to that of 
flint. Sma11 grayish nodules may be seen on the section. I n other cases there 
are definite gmnmata with extensive sclerosis. The spirochretes are present in 
extraordinary numbers. 

The child may be still-born or die shortly after birth, or it may be healthy 
when born and the 1h·er enlarges within a few weeks. The organ is firm; the 
edge may be readily felt, usually far below the navel. The spleen is also 
enlarged. The general features arc those of a hypertrophic cirrhosis, but 
jaundice and ascites are not common. Ilochsinger states that of 45 cases 
recovery took place in 30. 

(b) Delnyed Congenital ~o...·yphilis.-The condition if' b.'· no means rare. 
or 132 cases of syphili• hereclitaria tarda collected by Forbes, iu 3-l the liYer 
was inrnh-ed. The children arc nearly always ill-dcYeloped, sometimes with 
marked clubbing of the fingers and showing signs of in[antilism. Jaundice 
is rare. The lh·er is usually enlarged, or it may show nodular masseF. 

ACQUIRED SYPHJLJs.-(a) In the secondary stages of the disease the 
liver is not often involved. Jaundice may occur coincident with the rash 
and with the enlargement of the superficial glands. Rollcston thinks it is 
probably clue to a catarrhul condition of the smaller ducts, part of a general 
syphilitic hepatitis. There are cases in which it has passed on to a state of 
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acute yellow at rophy. The li ver is slightly enlarged. The prognosis is gen
erally good. 

(b) Tertiary Lesion~.-The frequency with which the li ver is invoh-ed in 
syphilis in adults is very variously estimated. J. L. Allen, quoted by Rolleston, 
found 37 cases of hepatic gummata among 11,G?9 autopsies at St. Georges 
Hospital; in 27 cases cicatrices alone were present. Flexner at ~he Philadel
phia Hospital found SS cases of hepatic syphil is among 5,088 autopsies . 
• \mong 2,300 autopsies at the Johns Hopkins H ospita l (Professor Welch) 
there have been 47 cases of syphilis of the liver, gummata in 19, scars in 16, 
cirrhosis in 21 cases; 6 of the cases were congenita l. My experience coincides 
with that of Einhorn and of Stockton, who hold that in the United States 
the disease is by no mea ns uncommon. Jn 21 cases the diagnosis of syphilis 
of the li ve r was made cli ni ca lly. 

Anatom ically the lesions may be ei ther gurnmata or scars or a syphilitic 
sclerosis. The gummata range in size from a pea to an orange. When small 
they arc pale and gray; the larger ones present ye llow ish centres; but later 
there is a "pale, yellowish, cheese-li ke nodule of irregular outline, surrounded 
by a fibrous zone, the outer edge or which loses itself in the lobular tissue, the 
lobules dwindling gn:iclual ly in its grasp. This fib rous zone is never very 
broad ; the cheesy centre va ries in consistence from a g ristle-like toughness to 
a pulpy softness; it is sometimes mortar-like. from cretaceous change'' 
(Wilks) . They may for m enormous tumors, as in the remarkable one figured 
on page 351 in Rolleston's work on Diseases of the Li ver. They may be felt 
as large as an orange beneath the skin in the epigast rium and they may dis
appear wi th the same extraordi nary rapiclit.Y as the subcu taneous or periosteal 
gumma. Mac roscopically they may, indeed, at first look like massive cancer. 
Extensive caseation, softening and calci fi cation may occur. The syphilitic 
scars are usually linear or star-shaped. ']'hey may be very numerous and 
divide the li ve r into small sections-the so-ca ll ed botyroicl orga n, of which a 
remarkabl e example is figured in my Lectures on A.bdoniinal Tumors. The 
syphiliti c ci rrhosis is usually combined with gummata, or with marked scar
ring in th e portal canal, leading to lobulation of the organ, but the ordinary 
multilobular cirrhosis is not common. 

Symptoms. -ln the first place, the clinical picture may be that of cirrhosis 
- sl ight jaundice, fever, portal obstruction, ascitcs. There may not be the 
slightest suspicion of the syphilitic nature of the case. One of my patients 
had been tapped thirteen times before admission to the hospital. The diag
nosis was made by finding gumm ata on the sh ins. Shr recornred promptly. 

In a second group o[ cases the patient is amcmic, passes large quantities 
of pale urine containing albumin and tube-casts; the li ve r is enlarged, per
haps irregular, and the spleen also is enla rged. Dropsical symptoms may 
superrnne, or the patient may be carried of! by some intercurrent disease. 
Extensive amyloid degeneration of the spleen, the in test inal mucosa, and of 
the li ver, with gummala, is found. 

Thirdly, in a \'Cry important group the Sj'mploms are those of tumor of 
the liver, causing pain and distress, and on exam ination an irregular mass 
is discovered. T he tumor may be large, causing a prominent bulging in the 
epigastrium. Naturally carcinoma is thought of, as there may be nothing to 
~uggest syphili s. In other eases lhe history or the presence of gummata else-
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where should airl in fhf' <li;1gno:.:.is. In oihl' r instances the rapid disappearant ,' 
unrlcr treatmc>nt even of a large ,-isiblc tumor makes the syphilitic nature quite 
positiYe. Lastly, in a few cases the irregular fe,·er with rnlargcmcnt and 
irregularit.r of the liYer may 8uggest suppuration, or the uniform great en
largement of the organ hypcrtrophic bil iary cirrhosis, while there are some 
cases in which the spleen is so greatly enlarged, the anrem ia so pronounced, 
and the li ver so small and contracted that lhe diagnosis of splenic amemia is 
made. 

4. Syphilis of the Digestive Tract 

The resophagus is very rarely affected. Stenosis is the usual result. 
Syphi lis of the stomach is excessively rare. Flcxncr reported a remarkable 
case in association with gurnmata of the liver, and coll ected 14 cases in the 
literat ure. Syphilitic ulceration has been found in th3 small intestine and in 
tl1e crecum. 

The most com mon scat in this tract is the rectiun. T he affection is found 
most commonly in women. and results from the growth of g ummata in the 
subrnucosa abo"e lhe in ternal sphincter. The proe:css is slow and tedious, 
and may last for yea rs before i t finally induces st ricture. The symptoms are 
usually those of narrowing of the lower bowel. rrhe condition is readily rec
ognized by recta l examination. The history of gradual on-coming stricture. 
the state of the patient. and the fact that there is a hard. fibrous narrowin.~, 
not an elevated crater-li ke ulcer, usually render em;;y the diagno~is from ma
lignant disease. Jn medica l practice these cases come under observation for 
other ymptoms, particularly amyloid degeneration; and the rectal disease 
may be entirely ornrlookcd, and only disco,·ercd post mortem. 

5. Ci1·culatory System 

Syphilis of the Heart. - A fresh, warty endocard itis due to syphilis is not 
recognized. though occasionally in per~ons dead of lhc disease ihis form is 
present, as is not uncommo n in condi tions of drbility. Outgrowths on the 
valves in con nection with gumrnata haYe been reported by ,Janeway and 
others. Loomis g roups the lesions into: (1) Gummata. recent or old; (2) 
fibroid induration , loca li zed or diffuse; (3) amYloid degeneration; and (4) 
endarteritis oblilerans. Cha nges in the blood-YCs~C'ls of the walls of the heart 
are common both in congenital and acquired syphilis, e\·en in cases without 
clini ca l symptoms or gross lesions (Adler). 

Rupture may take place, as in the cast's reported by Dandridge and Xalty, 
or sudden death. as in the cases of Cayley and Pearce Gould; indeed, sudden 
death is frequent, occurring in 21 of 63 cases (U racek). 

Syphil is of the Arteries.-Syphi li s plac·s an important role in arterio
sclerosis and aneurism. Its connection with these processes will be considered 
later ; her e we shall refer only to the syphilit ic affection of the sma ller Ycssels, 
which occurs in two forms: 

(a) An oblileraling endarteritis, characterized by a proliferation of the 
subendothelinl tissue. The new growth lies with in the elastic lamina. and 
may gradually fill the entire lumen; hence the term obliterating. The media 
and adYentitia are also in fi ltrated with small cells. This form of endarteritis 
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clrscribcd h,Y llucbnrr il' not. howcYcr. cha racteri!'tic of syphilis, and its. prcf:i
ence alone in an artery could not be considered pathognomonic. lf, however, 
there are gummata in other parts, or if the condition about to be described 
exists in adjacent arteries, the process may be regarded as syphilitic. 

(b) Gummatous Periarle-ritis.-With or without involvement of the in
tima, nodular gummata may deYelop in the advcntitia of the artery, produc
ing globular or ovoid "wellings, which may attain considerable size. They 
are not infrequently seen in the cerebral artedes, which seem to be specially 
prone to this affection. This form is specific and distinctive of syphilis. 
Many observers have found Treponema pallidum in the syphilitic aortitis, and 
also in gummatous arteritis of the cerebral vessels. 

6. Renal Syphilis 

Gummata.-Gummata occasionally are found in the kidneys, particularly 
in cases in which there is exteneiYe gummatous hepatitis. They are rarely 
numerous, and occasiona lly lead to scattered cicatrices. Clinically the affec
tion is not recognizable. 

Acute Syphilitic Nephritis.-This condition has been carefully stud
ied by the French writers and b.r Lafleur of Montreal. lt is estimated to 
occur in the secondary stage in about 3.8 per cenL, and may occur in from 
three to six months. sometimes later, from the initial lesion. The outlook 
is good, though often the albuminuria may persist for months; more rarely 
chronic nephritis follows. In a few instances syphilitic nephritis has proved 
rapidly fatal in a fortnight or three weeks. The lesions are not specific, but 
are similar to those in other acute infections. 

7. Syphilitic Orchitis 

This affection is of special significance to the physician, as its detection 
frequently clinches the diagnosis in obscure internal disorders. Syphilis 
occurs in the testes in two forms: 

(a) The gummatous growth, forming an indurated mass or group of 
masses in the substance of the organ, and someti mes difficult to distinguish 
from tuberculous disease. rrhe area of induration is harder and it affects 
the body of the testes, while tubercle more commonly invol ves the epididymis. 
Jt rarely tends to invade the skin, or to break down, soften, and suppurate, 
and is usually painless. 

(b) There is an interstitial orch·itis regarded as syphi litic, which leads 
to fibroid induration of the gland and gradually to atrophy. It is a slow, 
progressive change, com ing on without pain, usually involving one organ 
more than another. 

V. DIAGNOSIS, TREATMENT, ETC. 

Diagnosis.-GEN>:RAL D1AGNOS1s OF SYPHILJS.-There is seldom any 
doubt concerning the recognition of syphilitic lesions; but the number of 
persons, without any evident sign of the disease, in whom a positive Wasser
mann reaction is found proves that a negative diagnosis cannot be based on 
the absence of history and rlinical manifestationR. Syphilis is common in the 
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community, and is no respecter of age, sex, or station in life. lt is possible 
that the primary •ore may ham been of trifling extent, or urethral and masked 
by a gonorrhcca. and the patient may not have had severe secondary symptoms, 
but :.:.uch instances are extremely rare. Inquiries should be made into the his
tory to fl'.-'('ertain if the patient has had skin rashes, sore throat, or if the hair 
has fallen oul. Careful inspection £hould be made o[ the throat and skin for 
signs of old lesions. Scars in the groins. the result of buboes, arc uncertain 
e1idences of syphilitic infection. 'l'he cicatrices on the legs arc often copper
MlorC'd, though this cannot be regarded as peculiar to Ryphilis. 'rhe bones 
!'houlcl be exarnined for nodes. In doubtful cases the scar or the primary 
f:ore may be found, or there may be signs of atroph,r or of hardening of the 
tc~tcs. rn women special stress has been laid upon tile occurrence of frequent 
miscarriages. which, in connection with other circumstances, arc always sug
gestive. 

In the congenital disease. the occurrence within the first three months of 
snuffies and skin nts.h is conclusi,·e. Later, the character of the gyphilitic 
facics. already referred to, often giYe a clew to the nature of some obscure 
\isceral le:.ion. Other distinctiYc features are the symmetrical development 
o[ nocJ('g 011 the bones and the interstitial kcratitis. 

The Trepon<'ma 1xdlidwn may be studied from the fre:.h lesion. After 
cleaning tarcfully, s.crum is sucked out with a small Birr npparatu~. an<l the 
liYing !'piroehretcs may be seen in the special Hdark field" ' apparntus u~ed for 
the purpose. 

Simor DIAGNO Is.-The Wassermann reaction in good hands may be 
accepted as a most valuable aid in diagnosis. It is obtained in from 80 to 90 
per cent. of al l cases of S)'philis with manifestations. 1l1hc results in ta bes and 
dementia paralytica arc ''cry constan t. 

Ci;Ti\ NEOUS HEACTION.-An emulsion or extract of pure cultures of Tre-
7Jonema pallidum.-termed luetin-has been employed by :?\Toguchi to obtain 
n skin reaction. The skin is sterilized and 0.05 c. c. injected intradermically. 
The local reaction is usually papular, and surrounded by a zone o[ redness, 
but may become pustular. rrherc is rnry slight constitutional effect. The 
reaction is most constant and marked in tertiary and hereditary cases; it is 
infrequent, and, if present, mild in the primary and secondary stages. in 
which the \Yassermann reaction is more constant. Treatment affects the Was
sermann more than the cutaneous reaction. 

THERAPEl"T IC TEST.-In a cloubtful case, as, for example. an obstinate 
skin rash or an ob cure tumor in the abdomen. antisyphilitic treatment may 
proYe successful, but this cannot always be relied upon. 

Prophylaxis.-lrregular intercourse has existed from the beginning of 
recorded history, and unless man·s nature whol ly changes-and or this we 
can ha,·e no hope-will continue. Resisting all attempts ai solution. the 
social evil remains the great blot upon our ch·ilization. and inextricably 
blended with it iR the question o[ the prevention of Ryphilis . 'L\ro measures 
ar(' available-U1e one personal, the other administrative. 

Personal purity is the prophyhlxis which we, as physicians, arc especially 
bound to advoC'ate. Continence may be a hard condition (to F.ome harder than 
to other~). hut it ('fln be borne. antl it is our duty to urgP thi~ le:-:son upon 
young antl old \\'hO seek our alhie:e in nrnlter~ sexual. CNtainly it i~ bC'tter, 
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as St. Paul says, to marry than to burn, but if the former is not feasible there 
are other altars than those of Yenus upon which a young man may li ght fires. 
He may practice at least two of the five means by which, as the physicia n 
Rondibilis counseled Panurge, carnal concupiscence may be cooled and 
quelled-hard work of body and hard work of mind. Jdleness is the mother of 
lechery; and a young man will find that absorption in any pursuit will do 
much to cool passions which, though natural and proper, cannot in the exig
encies of ou r ciYil izat ion always obtain natural and proper gratification. 

To carry out successfully any admjnistrati,·e measures seems hopeless, at 
any rate in our Anglo-Saxon ciYil ization. rl'hc state accepts the respGnsibility 
of guarding citizens against small-pox or cholera, but in dea ling with syphilis 
the problem has been too complex and has hither to baffled solution. Inspec-
tion, segregati on , r egulation are difficult, if not impossible, to carry out, 
and pu blic sentimen t bitter1y opposed to this p1an. Th e compulsory regis-
tration or every case or gonorrhcca and syphili s, with greatly increased facili
ties for thorough t reatment, offers a more acceptable altc rnabve. 

The patient should be warned of the various ways in which 
1

he may spread 
the disease and given directions regarding this. )Ieasu res for the prevention 
of infection after exposure can be carried out in the mili tary and nava1 services 
more readi ly than in ciYil liie. The most successful is the application of mer
curial oi ntment mixed with lanolin soon after exposure. 

Treatment.-'l'hat the later stages which come under the charge of the 
physician a rc so common results, in great part, from the carelessness of the 
patient, who, wearied with treatment, cannot understand why he should con
tinue to take medicine after all the symptoms ham disappear ed ; but, in part, 
the profession also is to blame fo r not insisting more urgently that acqu ired 
syphilis is not cu red in a few months, but takes at least three years, during 
which time the pati ent should be under careful supervis ion . 

The patient should lead a regular life, avoiding excess of all kinds. If 
there is fever rest iu bed is advisable. T he usual diet can be t aken and the 
patient should drink large quantities of water. The use of alcohol and to
bacco shou ld be forbidden during active treatment. When mercury is being 
taken specjal care must be gjven to the mouth. A mouth wash and a potas
sium chlorate tooth paste should be used frequenu,,., T reatment consists 
essentially in the 11se of three remedies, mercu ry, arsenic and iodide of 
potassium. 

MrncunY.- lt is usually well to push the administration of mercury so 
that the patient is brought under its influence as rapidly as possible, but 
salivation is to be avoided. Mercury may be giw•n by the mouth in the form 
of gray powder, the hydrargyrum cum creta, which Ilutch i nson recommends to 
be given in pills, one-grain doses with a grain of Dover's powder. One pill 
from four to six times a day wjll usually suffice. I warmly endorse the ex
cellent results which are obtained by this method, under ,;,hi eh the patient 
often gains rapidly in weight, and the general health improves remarkably. 
It may be continued for months without any ill e!Teets. Other forms given 
by the mouth a rc bin iodide (gr. 1/16), the protoioclide (gr. 1/±), or the 
bich loricle (gr. 1/ l 6 to 1/8), three times a clay. 

Immction is a sti ll more effective means. A drachm of the ordinary mer
curial ointment or the oleate of mercury is thoroughly rubbed into th~ skin, 
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on areas free from hair. every C\'ening for six clays; on the seventh a warm 
bath is taken, and on the eighth the mercurial course is resumed. At least 
haJ[ an hour should be giren lo each inunction. It is well lo apply it to 
c1ifTcrcnt places on successire days. The sides of the chest and abdomen and 
the inner smfaces of the arms and thighs are the best positions. A course 
of thirty to forty inunctions should be giren . 

The mercury may be given by intramuscular injection. If proper pre· 
cautions are taken in steri lizing the syringe, and if the injections arc made 
into the muscles, not into the subcutaneous tissue. abscc5scs rarely result. 
~[ercury ~alie:ylat.c as a JO per crnt. solution in albolcne. of which ten minims 
arc gfrcn cn:•ry fhe to scrcn clays, bichloricle of mercury (gr. 1/?0 to 1/10) 
in olive oi l, the "gray oi l," or calomcl (gr. i) in equal parts of gl}"Ccrine 
and water (1 of calomel to 10 of the mixture) are the usual preparations. 
A course of twenty to thirty injections should l>e giYcn. 

Intravenous injections are sometimes gi,·cn in malignant cases. Fifteen 
minims of a .1 to .2 solution of the bichloriclc in sterile salt solution are 
administered. 

Still another method in vogue in certain varts of the Continent and in 
institutions is fmnigation . rrhc patient sits on a chair wrapped in blankets, 
with the head exposed. Calomel (gr. xx, 1.3 gm.) is rn latilized and de
posited with the vapor on the patient's skin. The process lasts about twenty 
minutes, and the patient goes to bed wrapped in blankets without washing 
or drying the skin. 

ARSENIC.-While atoxyl and cacoclylatc of sodium have been employed, 
the safest and most useful preparation is Ehrlich's SALVARSAN (dioxy
diamido-arsenobcnzol). We arc not yet able to speak with finality regarding 
all the points with reference to its use, but it is certainly a valuable addition 
to our treatment of syphilis. It shou ld be g-iven intrai:c11ously and only by 
those who arc properly jnstructed in the method. 'fhc salt ~oluti,m employed 
should be prepared from water freshly dii:;li\lcd not more than a few hours 
before from glass and not from metal. The sol11lion is prepared as fol lows: 
To 30 c. c. of sterile freshly distilled water in a graduated sterile glass ves· 
scl the amount or salrnrsan to be given is added and dis~o!Ycd by vigorous 
shaking which may be aided by glass beads. Wl1cn complete solution has 
occurred a 15 per cent. solution of sodium hydroxide solution is added drop 
by drop. This causes a precipitate to form and sufficient sodium hydroxide 
is then added drop by drop until this dissohes. Sterile salt solution (0.5 per 
cent.) is then added to bring the quantity up to 200 c. c. Salvarsan should 
be gircn well diluted ( 40 c. c. of solution to 0.1 gm. of saharean). and al 
ways in a freshly prepared solution . The solution is best injected inlo one 
of the veins at the elbow and may be given by a syringe with a three-way 
cock or by gravity through a funnel or from a glass cylinder. Some salt 
solution should be run in first to be sure that the needle is in the vein and 
the snlvarsan solution then giYen. Salt solution should be J!iYen at the end . 
It is wise for the patient to remain in becl for two days after the injection. 

The most suitable dosage is not yet determined. Some give two doses 
(0.5 gm., 71;2 grains) at intervals of ten clays, others one dose (0.5 gm.) 
followed bv several smaller ones (0.2 gm .. 3 grams). others repeated small 
doses (0.2. gm.) at inter\·als; half a gram may be regarded as an arerage 
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maximum clof.:P, hut largff an1ou11b arc ~omPlimr:-; gi\"cn. li'or young children 
dosei:; of 0.1 to O.~ gm . are u~cd and for infants 0.0'2 lo 0.1 gm. In deter
mining the amount to be gh·en. the weight of the patient is a good indication. 
Changes in the eye grounds and severe circulatory and renal lesions are 
regarded as contra-iuclications to the usr of l-'alvarsan. C'aulion is advisable 
in the i;yphilitic lesions of the aorta and aortic vahcs; if ~alrnrsan is used, 
small doses (0.2 gm.) should be giYen. 

The conditions in which salrnrsan is especially useful arc: (1) at the 
onset when the diagnosis is made early; one close (0.5 g111.) may be i;;uffi
cient. (2) l n patients with SC\'Cre skin or mucous membrane lesions. (3) 
In intractable cases, in those resistant to or unable to take mercury. (4) In 
malignant cases. (5) In congenital syphil is. (6) Jn latent cases. in which 
without any signs of syphilis a reaction is present. In visceral 
Sj'phi lis the drug is less useful. Its va lue lesions of the nervous system is 
not setlled; some patients al'C undoubtedly benefited and the same may be 
said of the para-syphilitic affections. In general the ea rlier in the course 
the drug is girnn the better the effect. 

:Mercury should always be giYen after salva ri;:an, which, except perhaps in 
a few C3$CS given at lhe onset, can not be regarded as a complete remedy in 
itself. lf the patiC'nt is seen early salvarsan should be given and followed 
by mercury. the first course of which should be hy inunction or injection if 
possible, and after this by mouth. The mixed treatment should only be 
giYen after a thorough course of mercury. For one yea r mercury should 
be given as continuously as possible; during the second year intermissions 
are advis.able, but not for more than one-quarter of the time. 

In CONGENITAL sn'1uus the treatment of cases born with bullre and 
other signs of the disease is not satisfactory, and the infants usually die 
within a few days or weeks. The child should he nursed by the mother alone, 
or, if thi s is n ot fensible, should be hand-feel. but under no circumstances 
should a wet-nu rse be employed. The chi ld is most rapid ly and thoroughly 
brought under the influence 0£ the drug by imrnction. The mercurial oint
ment may be smeared on the flannel roller. This jg not a very cleanly 
method, and sometimes rouses the suspicion of the mother. It is preferable 
to give the drug by the mouth, in the form of gray powder, half a grain 
three times a day. In the late manifestations associated with bone lesions 
the combination of mercury and iodide of potassium is most suitable and 
is well gh·en in the form of Gilbert's syrup, which consists of the biniodide 
of mercury (p;r. j), of potassium iodido (5ss.). and waler (5ij). Of this the 
close for a child undrT three is from fh·e to ten drops three limes a cla1•1 grad
ually increased. Under these measures the cases of congenital syphilis 
usually improve with great rapidity. The medication should be continued 
at intervals for many months, and it is well to watch these patients carefully 
during the period of second dentition and at puberty, and if necessary to 
place them on specific treatment. 

In the treatment of the VISCERAL LESIONS of syphilis, which come more 
distinctly within the province of the physician, iodide of potassium is of 
equal or even greater value than mercury. Under its use ulcers rapidly heal, 
gummntous tumorR melt away, and we have an illustration of a specific action 
only equaled by that of mercury in the secondary stages, by iron in certain 
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forms of an::unia, and by quinine iu malaria. 1t is as a rule well borne in 311 

initial dol'e of 10 grains (0.6 gm.); giYen in milk the patient does not not1r•· 
the ta!:itc. J l F-houlcl be gradually increased to 30 or more grains three limes a 
day. In syphilis of the nervous S)'Stem it may be used in still larger <lo::::es. 

"11cn syphilitic hepatitis is suspected the combination or mercury and 
iodide of pota~~ium is most satisfactory. Tf there is asciles, Addison's or 
Guy's pill (as it is often called) of calomel, digitalis, and •quill will be 
round very mdul. Occasiona11y the iodide of sodium is more s.atisfactory 
than the iodide o[ potassium. It is less depressing and agrees better with 
the stomach. 

Syphilis and. Marriage. -Upon this question the family physician is often 
call ed to decide. Uc should insist upon the necessity of two full years 
elapsing between the date of infection and the contracting of marriage. 
This, it sl1oulcl be borne in mind, is the earliest possible limit, and marriage 
should be allowed only if tl1e treatment has been thorough and if at least a 
yrar has passed without any manifestation of the disease. 

Syphilis and Life Insurance.-An individual with syphi li s can not be re
garded as a first-class risk unless he can furnish evidence of prolonged and 
thorough treatment and of immunity for two or three years from all mani
rt·:'lations. EY(•n then, when we consider the extra.ord inary frequency of the 
cerebral and other complications in persons who have had this disease and 
who may c·ven have undergone thorough treatment, the risk to the company 
is certainly increased (see Bramwell, Clinical Studies, vol. i). 

VIII. DISEASES DUE TO PARASITIC INFUSORIA 

Several flagellates are parasitic in man. The Tricho11wnas vagfrialis, 
which measures 15 fl to 25 µ in length and has four fl agel la, which are as 
long :is or longer than lhe body, is by no means uncommon in the acid vaginal 
mucus. 

The Trichomonas or Cercomonas hominis lives in the intestines, and is 
mrt with in the stools lrnder a1l sorts of cond iti ons. Freund from Dock's 
dinic has reported n series of cases which show that the parasite may cause 
ac·utc and chronic diarrh(['a with severe abdominal pain, and nnntomically an 
rirufe enteritijo;. l n one of Dock's cases the parasites were rissociatecl with a 
ha:imorrhagic cxstit is without bacteria. 

The Lamblia inlestinalis is another intestinal monad, larger than the 
c·nmmon trichomonas. Flagellates have also been found in the expectoration 
in C'a~es or gangrene of the lung and of bronchiectasis, and in the exudate 
of pleurisy. 

The Balantidium coli, oval in form, 70 fl to J 00 fl long and 50 fl to 70 µ 
broad, may be pathogenic. It is common in pigs, and has been known lo 
produce an epitl<'mic dysentery in apes (Harlow Brook'). 1'he palhological 
significance of thi~ para~itc has been demonstrated Ly Stl'ong and Musgrave 
in the Philippine~, where it is a cause of dysentery. 'It has not only been 
found in the !:"tools and on the mucous membrane of the intestine, but the 
pam~ites ha\'l' occurred in the mucosa ite:elf and in the submucosa. Appar
ently they do not extend beyond the wall of the bowel. 
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D. DlSEASES DUE TO :METAZOAN PARASITE8 

I . DISEASES DUE TO FLUKES-DISTOMIASIS 

The Tremaloda or flukes are parasitic platyhelminths, usually with Oattcnrd 
or leaf-shaped bodies. rrhc term Distouiiasis is based upon Distoma, the 
term \wing use<l lo dcRignalc the trematodes. 

The folJowing arc the important clinical forms: 
1. Pulmonary Distomiasis ; Parasitic Hremoptysis. -Paragonimus (Di sto

ma) westermanii, the Asiatic lung or bronchial fluk e, is from 8 lo l 6 mm. 
in length by -I to 8 mm. broad, and of a pinkish or reddish-brown color. 

Tt is found extensive ly in China and Japan, Formosa, and the Philippines. 
allll cases arc occasionally imported into Europe an<l Ame rica, and has b~en 
met with in the oriental population o[ the Pacific coast. It has been found 
in the United Slates in the cat, in the dog, and in the hog. One in::>tancc 
of pulrnonnry dislorniasis ha s been reported caused by lhe gin ni liver fluke. 

Clinically the disease, as described by Manson and Hinger, is characterized 
by a chronic cough. with rusty-brown sputu m, and oce:a~ional atla('k:; of 
h:.emoptysis, usually trifling, but sometimes very severe. The disease is very 
apt to be mistaken for tuberculosis, but the diagnosis is eas ily made hy 
microscopic exami nation of the sputum. The ova, which arc abundant in 
the sputum, are oval, smooth, and measu re from 80 p to 100 µin lt>ngth by 
40 µ to GO µin breadth. rrhe parasites may affect other orgnns-the li,,er, 
the brain, and eyel id. 

2. Hepatic Distomiasis. -Six species 0£ liver fluk es are known to occur in 
man . ..1\l ore specifi cc1l ly these are: (1) 'J'he common liver fluk e-Pasciola 
hepatica--which is a very common parasite in the ruminants. It is n rare 
:rnd arridental parnsilc in man, but in Syria a strange disease ca lled /lalzuuit 
is caused by eati ng raw goat-liver infected with the parasite. (2) The 
lancet fluke-Dicroca:liu1n (Distoma) lancealwn. (3) Opislhorchis (D1s
toma) felineus, which is found in Prussia anll Siberia, and by Ward in cats 
in NelJ raskn. . ( l) Opislhorchis noverca.--lJislomum, co11junctwn-the Indian 
liver fluke described in man by McConnell. (5) Opistlwrchis (Disloma) 
sinensis, which is by far the most important of the liver flu kes and occurs 
extensh·ely in Japan, China, and India. 1t is 10 to 20 mm. long by 2 to ,j 

mm. broad. The eggs are oval, 27 µ lo 30 µ by l:i µ to 17 ;i, dark brnwn. 
with sha rply defined opercu lum. A number of imported cases have been 
found in Canada and the United States. White found 18 rases in San 
Francisco. 

rrhe symplonis or hepatic distomiasis are best described in connection with 
the last form . 'l'hc fo llow ing account is abstracted from Wallace Tarl01-. 
Young children are the chic( sufferers. ]\'fany members or a family are usu
ally a ffected . ln some villages a large proportion of the inhabitants are 
altaeked. Among important symptoms is an irregular, intermiltent diar
rhma; at first there may or may not be blood. The li ver en la rgPs and a con
dition of c irrhosis g radually comes on. 'There may be pain and an inicrmiitcnt 
jaundice. There is not much .fever. A fler l ast ing for two or three years 
dropsy comes on, with anasarca and ascites. Even then transient recovery may 
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take place, but as a rule there is a recurrence, and the patient dies after many 
years o:C illness. 'rhe 0\'3 or the parasite arc readily found in the slool~. 

3. I ntestinal Distomiasis.-In India the Fasciolopsis (Disloma) buskii 
has been found in a number o[ cases in the i::mall intestines. The Afesogoni
mus heterophyes has been found in Egypt and Japan. 

The Asiatic Amphistome-Gaslrodiscus (.lmphisloma) hominis-a not 
uncommon parasite in India-i:-; easily recognized by its large posterior sucker. 

4. Hremic Distomiasis; 'Bilharziasis.-One o[ the most important of para
sitic diseases, caused by the blood fluke, Schislosoniwn ha!lnalobium or Bil
ltania lucmatobia. Endemic h~1~ma t uria has been known for many years, 
particularly in Egypt. where in 1851 Bilharz discovered the parasile of the 
disease. It prevails in South and North Afr ica, particularly the latter, in 
Arabia, Persia, and the west coast o[ lndia. I mported cases are noi ve ry 
uncommon in Europe, and an occasional instance is met with in the United 
States. In Egypt, among 11,698 patients admitted to lhe Cairo Ho,pital, 
1,270 were infected, practically 10 per cent. (Madden). Of 500 autopsies at 
the same hospital, in 8 per cent. death was due to the effects of Bilharzia! 
disease. The seriousness of lhe condition in Egypt is well illustrated by the 
(act that in 7.5 per cent. of army recruits the om are found in the urine. 
An A~iatic blood fluke, Scl1islosomum japonicum, has rt'ccnlly been discov
ered whith differs in !-l.mall details from the African vari(1ly. 

'l'hc varasile is singnlnr among flukes as ha,·ing the sexes separate. and 
the male usually carries the fema le in a gyn~cophorous canal. The mode of 
entrance into the body is unknown, whether by the mouth, the urethra, or 
through the skin . The eggs are very eharacteri~tic, oval in shape, 0.lG mm. by 
0.06 mm .. and one end has a terminal spine. The eggs hatch in waler, but the 
further development or the free-swimming embryos has not been followed. 
Taken jnto the body, possibly with watrr or on cresses, it reaches the portal 
veins, in which the worm:.; are most commonly round, usually young speci
mens and uncoupled . . rr he males beari ng t he females creep to various parts, 
particu larly the bladder and rectum. T he vest'icul.e se111i nales may be first 
attacked. The eggs a re laid in the t issues, but wander, like other sharp 
foreign bod ies, and escape with the urine and r:Ec(S. A majority of them 
remain in the ti:.:sne~ and cause irritation. fibroid c.:hanges, and papillomata 
in the bladder and rectum. Collecting in the bladder as foreign bodies they 
Corm the nuclei of calculi. 

S!1mploms.-As. is so often the case with animal paresites, they may 
cause no incom·enil!nce. Irritability of the bladder, dull pain in the peri
neum, and ha>maturia are the most frequent symptoms. A chronic cystitis 
follows when the walls of the bladder are much thickened by the irritation 
rau:.:.ed Uy the ova. r.rhc anremia caused by the hremorrhage is slight in com
parison with that of ankylostomiasjs. When the rectum is involved there are 
straininll' and tenesmus, with the passage of mucus and blood; in se\•ere cases 
large pa

0
pil lomata form and a chronic ulcerative proclilis. rrhere may be a 

chronic vaginilis . 
Of the eomplications, calculi in kidney and bladder are the most impor

tant. ~ l i l ton, Madden, and others of the Cairo School of Medicine have 
•tudicd carefully the surgical aspects of the disease. Periurethral abscess 
an<l perineal fistulre are very common in the chronic cases. 
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Few sym ptoms are caused by the presence of the parasites in the porta l 
veins, but there mny be an advanced cirrhosis of a Glissonian type due lo an 
enormous thickening or the pcriportal tissues (SymmcrR). 'l'h is author 
has also reported an instance of the Bilharzia in the pulmonary blood in a 
case or Bilharzia] colit is, and the worms were found living in the pulmonary 
circulation . 

The diagnosis is readily made by finding th e charac!eristie ova in lhe 
bloody urine or in the blood and mucus from the rectum. ']' he Bilharzia may 
be present in the body for years without producing serious damage, and in 
sli ght inrection s the symptoms may disappea r (Sandwith), particularly in 
children. 

5. Schistosoma japonicum vel cattoi.- Jn Chi na and Japan and in the 
Philippines there is a di sease characterized by cirrho~ i s of the lhicr. splcno
mega!y, aRciles, dysentery, progressive amemia, and sometimes hy focnlized epi
lepsy. H occurs extensively jn one distri ct of J-apan, and is know n as lhe 
"Katayama" disease. WooJley has met with it in the Philippines, and Catto 
in China. It seems that the so-called urticaria! fever, which is not ve ry un
common in China ancl Japan, is associated with the presence of this para
si te, and an cosinophilia with fever and urtica ria should lead to a careful 
examination of the stools for its eggs. 'fhe parasite li Yes in the \·cssl'ls o[ the 
alimentary canal; the om are sma ller than those oi B. lirematobium, and have 
not the characteri Rlic spinous ends. 

Trealme11 l.- Wc know of nothing which can kill the parasites in the 
blood. Extract of male fern is recommend ed for the hmmaturia. The 
chron ic cystitis and proclitis demand the usual measures for these disorders. 

II. DISEASES CAUSED BY CESTODES- TlENIASIS 

Man harbors tl1e adult parasites in the small intestine, the larval forms 
in the muscles and solid organs. 

I. INTESTINAL CESTODES; TAPEWORMS 

Trenia solium (Pork Tapeworm).-This is not a common form in the 
United States. lt i s not uncommon in Panama. It is more frequent in 
parts of Europe and Asia. When mature it is from 6 to 12 feet in length. 
The head is small , rou nd, not so large as the head of a pin, and provided 
with four sucki ng di sks and a double row of hooklels; hence it is called, 
in contradistinction to the other form in man, the armed tapeworm. To the 
head succeeas a narrow, thread-like neck, then the segments, or proglotticles, 
as they arc ca ll ed . The segments possess both male and female generative 
organs, ancl at about the four-hm1dred-a11d-flflieth they become mature and 
contain ripe ova. The worm attains its full growth in from three to three 
and a half months, after which tim e the segments are continuously shed 
and appea r in the stools. The segments are about 1 cm. in length and from 
7 to 8 mm. in breadth. Pressed between ~lass plates the uterus is 8een as 
a median stem with about eight lo fourtern lateral branches. There are 
many thousands of om in each ripe segment, and each ovum consists of a 
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firm shell. in•icle of which is a little embryo, prO\'icled with six hooklets. 
T he ~egmcnts are continuously passed, and if the om arc to attain further 
development they must be taken into the stomach, either of a pig, or of man 
himself. 'J'hc C'gg-:-hcl ls are digested, the six-hooked embryos become free, 
and pa~sing from the stomach reach various parts of the body (the liver, 
muscles. brain, or eye), where they clc,·clop into the larne or cysliccrci. A 
hog under lhc!-ic circumstances is said to be measled, and the cysticerci are 
spoken of as measles or bladder worms. 

T a-nhi soliuui received i ts name because it was thought to cxii::t as a soli
tary parasite in the bowel, but two or three or e\·en more worms may occur. 

Trenia saginata or Mediocanellata (Unarmed, Fat, or Bee£ Tapeworm.) 
This is a longer and la rger parasite than T wnia soliwn. It is ce rtainly the 
COllllllOll tapeworm or North America. Of scores of specime ns which I have 
examined nlmost all were of this va riety. According to BCrengcr-li'Ciraud it 
lrns ~pread rapidly iu western Europe, ow ing probably to the im portation 
of beef and li,c-s(ock from the Mediterranean basin. lt may allain a length 
of 1.:i or :!O feet, or more. The head is large in comparison with that of 
T lmia soliwn, and measures OYer 2 mm. in breadth. J t is square-shaped 
and })l"OYilled wilh !our large sucki ng disks, but there a rc no hooklets. The 
ripe segments arc from l 7 to 18 mm. iu length and from S lo 10 mm. in 
breadth. The uterus consists of a median stem with from fifteen lo thirty
fh·c lateral bra nches, which are ~hen oil more dichotomously than in Trenia 
solium. 'rhe orn are somewhat larger, and the shell is thicker, but the two 
fo rms can scarcely be distinguished by thei r ova. The ripe segments are 
passed as in Trenia solium , and are ingested by cattle, in the fl esh or organs 
of which the cµ~s develop into the bladder worms or cysticerci. 

OI other forms of tapeworm may be mentioned: 
Dipylidium caninum (Trenia elliptica, Trenia cucumerina).-A sma11 

parasi te very co mmon in the dog and occasionally found fo man; the larvre 
develop in the lice and liens of lhc clog. 

Hymenolepis diminut a (Trenia fiavo-punctata) .-'rhis small cestode was 
found in the inlesline of a child in Boston, and l1as since been met with in 
twclrn cases (Hansom) . It is common in rats. The larvIB develop in Lepi· 
doptcra and in beetles. 

H yme11olepis nana (Trenia nana) occurs nol infrequently in Italy. It 
is not Ycry uncommon in the United Stales (Sliks) . The Davainca 1nada· 
gascariensis (1'lrnia madagascaricnsis) is a rare fo rm. 

Trenia confusa, a new species clc~cribed by Ward. 
Dibothriocephalus latus.-~\ cc:::locle worm found on ly in certa in districts 

hordcring on the Baltic Sea, in parts of Switzerland, and in J-apan. Nicker· 
son has shown that it is com mon among the Finns in the Northwestern Slates, 
and it seems not improbable that the fish in the Great T_,akes have become in
fected, as cases have increased of late years. The parasite is large and long, 
measu ring from 25 lo 30 feet or more. lts head is difl'crent fro m that of the 
t:cnia, as it possesses lwo lateral g rooves or pits and has no hooklets. The 
Jarvm develop in the peritoneum and muscles of the pike nnd other fish, and 
it has been shown experimentally that they g row inlo lhc adu lt worm when 
eaten by man. 

Symptoms of Tapeworm I nfection.-These parasites are found at all 
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ages. They arc not uncommon jn chilclrrn ancl arc occaRionally found in 
~rn.:klings. \\'. '11. l'lant refer:; lo a JlllltiilC'I' or c:u·:.('~ in c·hildren under two 
\C'ars. ,;nd thrrc i1" one in the lileralure in which it is staled that the tapc
~rnrrn \\as fonnd in an infant fhc day::. old ! 

The par:1!'ik!-< cau~c no cli!'lurbancc and arc rar<'ly dangerous. ~\ 

knO\\ lcdgr of the of the worm i~ g(11wratly a sourl'C' of worry and 
anxirty; the patient may ha''':! con!'iderable cfo:;tre:.:s and complain of ab-
dominal nau~ca. cliarrhcea, and sometimes ana.~mia. Oc·cui?-ionallv the 
appctitr ra\'C'llOU!'. Jn \rnmcn and in ncrrous patit'nts the com;tituiional 
di:--lurhancc rnay he con~idcrablc, and we not infreqncnlly :::ce g reat mental 
drpre~!'ion and even hypochondria. Yarious ncnous phr11omcna, such as 
chorea. con' ul~ions, or ep ilepsy, are bclicYcd to be caw•rcl by the parasites. 
Such efforts, howe\'er, are rare. The !Jibofhriocephaltts may cause a 
F.<.'Yerc and cvr n falal form an~prnia . which has been described fully in 
the monograph of Schaumann, of IJ cl~ingfo rs. H has been s ugge~ tcd that 
the rnctaholic produds oI the worm may have in some cases a h:Emolytic 
action. Eosiuop!tilia may occur. 

Diagnosis. -The diagnosis is never doubtful. The presence of the Feg
mcnts is cli1.:Linctire. The om, too, may be recognized in the stoolF. Jl makes 
but little difference as to the form of lHpcworm, hut the ripe segments of 
Tcrnia 809inola arc largH and broader, and show differences in the genera
ti'c t-:ydem m; nlready mentioned. 

Prophylaxis. - The prophylaxis is most important. Carcrul attention 
should he J!iYC'n to three points. Fir~:t. all tapeworm FC'gmC'llts t-:hould be 
burned; they f:.houlcl ne\'er be thrown into the wakr-clot-:C'l or out~idc; sec
ondly, cardul in ~pt.1ction or meat at the ahalloir:-; and, thirdly. cooki ng the 
meat sufficicnll_y lo kill the parn,ilcs. 

Tn the ca~e or the beef measles, tl1e cfatribulion of thC' paraf:.ites, as 
gircn hy O:.:.lc1·L<1g-. :.:.how1' that the mus(·lrs of thC' ja\\' arc much more fre-
quently affected limn olhc r rarls-360 othrr infccl-
l'd but 55 limcF. Nornclimcs there are in :-::. tan ces BC' r-
lin the prnporlion of calt.lc infected in 1 8!'1~ - 'fl:-~ wns nhoul J lo 672 . Cold 
sloragc kills the c,rF-tiecrcus uF.ually within thrC'C' "eckF.. 'J'hc mC'ai::.lei::. are 
more re<ldily OYerlookcd in beef than in pork, <lS they do not present such an 
opaque while color. 

Jn t11e examim1lion of hog:- for cysliecrci "pa rti cular i::.lrcFR Rhou ld be 
l::iid upon the tongue, the muscles of mastication, and the muscles of the 
:-:houliler, neck, and di::iphragm'' (Stiles). 'l'hey may be seen Yery easily 
on 1hc under surface or lhe tongue. -"'\rn l'rira n hogs are comparative!.\' 
frC'c. 1 n Prm=i::. ia. one hog is infected in ahout e\·e 1·y 6:~7. ~pC'cirnens h1we 
bC'rn found aliYC twenty-nine clays arter Flaugl1tC'ri 11 g-. Ln the exami nati nn 
of 1.000 hog:; h1 J\lonlrcal, Clement and I found 7'6 in1'tancC's of 
For full detail:-; with reference to the in~pcclion of meal for nnimal 
l!ic prnclitioncr is refer red to the work of nr. f::Hilcs, h1 Bulletin No. 
1.'nilcd Stales Department of Agriculture, isns. 

Treatment.- Thrce days shou ld be giYen lo prcp<lrnlion for treatment, 
whatever clr11 g is employed. l<'or two da.ys the irntirnt Rhould lake so[t food 
and the lhird day liquid s only. The bowels >hou ld he well moved hv castor 
oil taken each evening and a saline in the morning if necessary. Unless the 
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bowels have moved freely an enema should be given. On the third night a 
laxative, i::urh as cascara, should be taken. There arc many drugs, but male 
fern is usually the most reliable, given in the form or the clhcreal extract. 
This is takl'n early in !he morning of the fourth day before any food is 
taken. The usual clof:e is 3i {-1 c. c.), which is repr:tled in an hour. It 
may be giH•n in capsules or in glycerine (5 ss, 15 c. c.). 1 f there is fear of 
nausea a cup of coffee may be taken before the drug .• \Cler taking the male 
fern the patient should remain quiet and resist any dc~irc lo vomit. One 
hour after the second dose of male fern a full dose of saline is taken (mag
nesium or s.ocliurn sulphate, or magnesium citrate), and an hour later a sec· 
oncl close if the bowels have not r.ioved . Great care should be taken during 
the C.\pul:;;ion or the worm, which should be passed into a chamber containjng 
water at about the hocl.v temperature, a practice reco111menclcd by Cclsus. 

The pomegranate root is a very efficient remedy, and ma)r be given as 
an infu~ion of the bark, 3 ounces of which may be macerated in JO ou nces 
of waler and then reduced to one-half by evaporation. The entire quantity 
is then takrn in divided doses. It occasionally produces colic, but is a \'Cry 
effective remedy. The actiYe principle. pellctierine, is now much employed 
as the tannate, gi\·cn in closes of 6 to 8 or eYcn 10 grains (0.4 to 0.6 gm.), and 
followed in an hour by a purge. 

Pumpkin Eeeds are sometimes very efficient. Three or four ounces should 
be carefully bruised and then macerated for tweh·e or fourteen hours, and 
the rnli re quantity taken aml followed in an hour by a purge. or other 
remedies, cus5o, naphthalein (gr. v, 0.3 gm.), turpentine in ounce doses in 
honey, and kamala. may be mentioned. Sometimes a combination of rem
edies is effectua l when one fails . ln children the use of pumpkin seeds or 
pelleticrinc is generally best. One cause of failure is the us.e of drugs which 
are old and inert. 

Unless lhe head is brought a.way, the parasite continues to grow, and 
within a few months the segments again appear. Some instances are 
cxtraordi1rnrily obstinate. DoubUess almost everything depends upon t.he 
exposure of the worm . The head and neck ma.v be thoroughly protected 
beneath the valvulm connivcntcs., ju which case the remedies may not act. 
OwinR to Hs armature Ttmia soliwn is more difficult to expel. It is probable 
that no degree of peris.tal~is could dislodf!'e the head. and unless the worm is 
killed it <locs not let go its extraordinarily firm hold on the mucous mem
brane. Owing to the danger of cyst icercosis, treatment should not be de
layed in case of infect.ion with Trenia solium. 

2. SOMATIC TJENIASIS 

Whereas adult t:rnia may give rise to lilt.le or no disturbance, and rarely, 
if c\·er, proYC direct.I~· fatal, the affections cau!-lecl by the larvre or immature 
forms in the solid organs are serious and important. There arc two chief 
cestode larvro known to frequent man : (a) the Cysticol"cus ccllulosa>, the 
Jarva of TCl!nia soliwn, and (b) the Echinococcus> the larva of Tcrnia cchino
coccu.s. The Cysticcrcus tmnim saginatm has been found only two or three 
times in mnn. 

Cysticercus cellulosre.-When man accidentally takes into his stomach 
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the ripe O\·a of Tll'nia solium, he is liable to become the intcrmcdialc host, 
a part usually played for this tapeworm by the pig. This ac<:idcnt may occur 
in an jndividual the subject of Tcenia solium,, in which ra~c the malure 
proglottides either lhcm~clvcs wander into the stomach or, ''hat is more like· 
ly, arc forced into lhe organ in allacks of prolonged vomiting. Of course the 
accidental ingestion from the outside of a few OYa is quite pos~iblc, and the 
liability of infection should always be borne in mind in bandliag the seg· 
ments of the worm . 

The symptoms depend entirely upon the number of ova ingested and 
the loca lities reached. In the hog the cysticerci produce very little disturb
ance. ']~he muscles, the connective tissue, and the brain may be swarm iag 
with the mC'aslcs. as they are called, and yet the nulritio11 is maintained 
and the animal docs not appear to be seriously incommoded. ln ihe in
vasion period, if large numbers of the parasites arc taken, there is, in all 
probabilily, consliluiional disturbance ; certainly this is seen in lh e calf, when 
fed wilh ihc ripe segments of Ta!nia saginata. 

In man a few cy~iiccrc i lodged beneath the skin or in lhc muscles gi\'C 
no trouble, and in time the Jarvre die and become calcified. They arc occa
sionallj' found in cfo:scction subjects or in post mortems as ornid while bodies 
in the muscles or subcutaneous tissue. In America they are very rare. I 
Eaw but one hu:lance in my post mortem experience. Depending on the 
number and the locality specially affected, the SJ'mptoms may he grnupecl into 
general, ccrebro-spinal, and ocular. In 155 cases compiled by Stile" the 
parasite in 117 was found in the brain, in 32 in the muscles, in 9 in the 
heart, in 3 in the lungs, subcPtaneou:::ly in 5, in the liver in 2. 

1. GENERAL.-As a rule the invasion of the larne in man, unless in very 
large numbers, does not cause very definite symptoms. It occasionally hap
pens, however, that a striking picture is produced. A patient was admilled 
to my wards very stiff and helpless, so much so that lw had to be nssisted 
upstairs and into bed. Ile complained of numbness aud tingling in the 
extremities and general weakness, so that at first ho was thought lo have a 
peripheral neuritis. At the examination, however, a m11uber of painful sub
cutaneous nodules were discovered, which proHd on excision to be the cys
ticerci. Altogether 75 could be felt subcutaneously, and from the Forene;; 
and stiffness they probably existed in large numbers in the muscles. There 
were none in 11is eye!', and he l1ad no brain symptoms. 

2. CErrnnno-sPJNAL.-Remarkable symptoms may result from the pres
ence of the cysliccrci in the brain and cord. ln the silent region they 1111y 

be abundant without proclucing any symptoms. I haYe in my pos~cs~ion the 
brain of a pig containing scores of "measles," yet the animal in the few 
moments in which I saw it just prior to death did not pre~ent any symptoms 
to attract allention. Jn the ventricles of the brain the cysticerci may attain 
a considerable size, owing to the fact that in regions in which they arc unre
strained in their growth, as in the peritoneum, the bladder-like body grows 
freely. When in the fourth ventricle remarkable irritative symptoms may be 
11roduced. In J 884 I saw with Friedliinclcr in Berlin a case from Riess's 
wards in which during JiCc there hail been symptoms of diabetes and anom· 
alous nervous :::ymplorns. Post mortem, the cysticercus was found beneath 
the valve of Vieusseus, pressing upon the floor of the fourth ventricle. 
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3. OcuLAn.-Since von Graefe demonstrated the presence of the cysticer
cus iu the vitreous humor many cases have been placed on record, as it is a 
condit.ion easily recognized. 

Except in the eye, the diagnosis can rarely be made; when the cysticerci 
are subcutaneous one may be excised. It is possible that when numerous 
throughout the mu~cles they may be seen under the tongue, in which situa
tion they may exist in the pig in numbers. 

Echinococcus Disease.-'rhe hydatid worms or echi nococci are the larvre 
of Taw·a echiuococcus o[ the dog. Thi s is a tiny ceslode not more than 4 
or 5 mm . in length, consisti ng of only three or four segments, o[ which 
the terminal one alone is mature, and ha s a length o[ about 2 mm. and a 
Lreadth .or O.G mm. The head is small and provided with four sucking 
dish and a rostellum with a double row or hooklets. This is an exceedingly 
rare parasite in the dog. Cobbold states that he has never met with a natural 
specimen in England. Leidy had not one in his large collect ion. l did not 
meet wilh an instance in America; Curtice, of Washington, found it once in 
an American clog. The worms are so small that they may be readily over· 
looked, since they form small, white, thread-like bodies closely adherent among 
the \'i\li o[ the smal l intesti nes. The ripe segment contains about 5,000 eggs, 
which attain their development in the solid organs of various animals, particu· 
larly the hog and ox, more rarf!ly the horse and the sheep. In some countries 
mau is a common intermediate host, owing to the accidental ingestion of 
tl1e ova. 

DEVELOPMENT.-The litlle six-hooked embryo, freed from the egg-shell by 
digestion, burrows through the intestinal wall and reaclws lhe peritoneal cav
ity or the muscles; it may enter the portal vessels and be carried to the liver. 
It may entrr the systemic vc~sels, and, passing the pulmonary capil lari es, as it 
is protopla~mic and elastic, may reach the brain or other parts. Once having 
reachecl its c1estination, it undergoes the following changes: rrhe hooklets 
disappear and the little em bryo is gradually converted into a small cyst which 
presents two di ~tinct layers-an external, laminated, cuticu lar membrane or 
capsule, and an internal, granular, parenchymatous layer, the endocyst. The 
little cp;t or vesicle contains a clear fluid. There is more or less reaction in 
the neighboring tissues, and the cyst in time has a fibrous i1wcstment. When 
this primary cyst or vesicle has attained a certain size, buds develop from 
the parenchymatous layer, which are gradually converted into cysts, present
ing a structure identical with that of the original cyst, namely, an elastic 
chitinous membrane lined with a granular parenchyrnatous layer. These sec· 
ondary or daughter cysts are at first connected with the lining membrane of 
the primary cyst, but are soon set free. Jn this way the parent cyst as it 
grows may contain a dozrn or more daughter eyi;:.ls. ln1'idc these daughter 
cysts a similar process may occur, and from buds in the walls granddaughter 
cysts are cle\•clopecl. From the granular layer of the parent and daughter 
cysts buds ari~r which develop into brood capsules. From the lining mem
brane the Jill le onlgrnwths arise and gradually develop into bodies known as 
Rcolirrs. \\ hic·h rrpreF-enl- in reality the head oi the Tamia echinococcus and 
pre~eni (our sucking cli~ks and a circle of hooklcts. Each scolex is capable 
wlwn trnn:'ferrrd to the intc~lincs of a dog of <lcYeloping into an adult lape~ 
worm . The differencc between thr ornm of an ordinary tapt1worm, such 
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as T<Fnia solium, and T renia echinococcus is in this way very striking. ] u 
the former case t he ornm <levclops into a single larva- Gysticercus cellulosce 
-whereas the egg of Tamia echinococcus develops into a cyst which is capa
ble of multiplying enormously and from the lining membrane o[ which 
millions of larva l tapC'worms develop. Ordinarily in man the development of 
the echinococcus takes place as above mentioned and b.v an endogC'nous form 
in which the secondary and tertiary cysts are contai ned within the primary; 
but in animals the formation may be different, as the buds from the primary 
cyst penetrate between the layers and develop externally, forming the exoge
nous variety. A third form is the multilocular cchinococcus, ju which form 
the primary cyst buds develop wh ich arc cul off complet(_•ly and are sur
roundccl by thi ck capsules of a conneclive ti ssue, which join together and 
ultimately form a hard maF-s represented by st. rand s of connective tissue 
inclosing alveolar spaces abo ut the size of peas or a little 1arge r. Jn these 
spaces are found the r emnants of the echinococcus cyst, occasionally the 
scolices or hooklcts, but !hey are often steril e. 

The fluid is limpicl, non-albuminous; specific gravity 1.005 to 1.009, occa
sionally high er . It may contain sugar and succi nic acid, and, after repeated 
tapping of the cyst, albumin . When not degenerated lhe h y<lalid heads or 
the characteri st ic hooklets are found in the contents of the cyst. 

CHANGES JN T111--; CYS'I' .- Jt is not kn own definitely how long the echino
coccus remains alive, probably many years, possibly as long as twenty years. 
The most common change is death and the g radual inspissation of the contents 
and, conversion of the cyst into a mass containing putty-like or granular ma
terial which may be partially calcified. Remnants of !he chitinous cyst wall 
or hooklets may be found. These obsolete hydatid cysts a re not infrequently 
found in the liver. A more serious termination is rupture, which may take 
place into a se rous sac, or perforation may take place e.\ temally when the 
cysts are discharged, as into the bronchi or alimentary canal or urinary 
passages. :More unfavorable arc the instances in which rupture occurs into 
the bile-passages or into the inferior cava. Hecovery may fo llow the rupture 
and discharge of the hydalids externally. Sudden death has been known to 
follow the rupture. A third and very serious mode o( termination is sup
puration, which may occur spontaneously or follow rupture and is found 
most frequently in the liver. 

GEOGHAP111cAL D1sT1HBUTlON OF TTIE Ecnrnococcus.-'rhe disease pre
vails most extensively in those countries in which man is bl'ought into close 
contact with the dog, particularly when, as in Australia , thti dogs a re used 
ior herdi ng sheep, the ani mal in which the larval form of T ll'nia erhinococcus 
is most often found . Ju I celand the cases are very numerous. Jn Europe the 
disease is not uncommon. Jn Great Britain and in North America it is 
rare, and a majority of the cases are in fo reigners. Stati~tics of the preva
lence of lhe di sease in Ameri ca ha1·e been published by Osler (1882), Som
mer (1895-'9G), a nd by L yon (1902), who has coll ected 241 cases. Of these, 
136 cases were in foreigners; in 92 the nationali ty was not staled; 10 were 
ncgrocs; 2 Canadians, and on ly 1 a native American. Fifty-six cases oc
curred in :Manitoba, in which province there is a large settlement of Ice
landers, who hare brought the di sease with them. Only one instance is 
known in a Canadian-born offspring o[ an Icelandic emig rant. 
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D1~THl1WT1ox IN Tll ~: Boo1.-0E 1,634 caF-es comprb=ed in the statistics 
of Da,aine. Hi..iC'k(•r, Vinsen, and Xcisser, the para:::.ile existed in thC' li,·er in 
8~0; in the lung or pleura in 137; in the abdominal organs, including the 
kidm·ys. hladder. and g(·nitalia, in 33-1; in the nervous system in 1"2~; in the 
e:irculat.ory ~J1::>lem in 1-2; in other organs 179. or the 2.n C3f:('S in Lyon's 
F-l'ril's in ,\mcri«a thr li\'er was the seal in 177, and the omcnlurn, pcri
tonral ca' ity. and lllPH'nt.rry in 26. In J 1 cases cysts wt.•re passed per rectum, 
in 7 ca!5e:::. cy~l s or hooklets were expectorated, and in 2 ca:::es passe<l per 
url'ihram. 

Hn.1PT0~1s.-l. lf.ijdalids of the Liver.-Small cysts may cause no dis
turhancc; Jarg(I an<l growi ng cysts produce s ig ns of lumor o [ lhe l iYC J' with 
grf'at incrl'ai-e in llie ~ize of llie o l'gan . Naturally lhe physical s igns depend 
111ut'h upon the si tuation of the growth. Near the nuterior su rface in the 
( 1pigast ri r rPgion the tumor may form a d istinct p rominence and h:we a tense, 
firm fpp l ing. sometimes with fluclualion. A not infrequent situaliou is to 
the left or the bllspensor.v liga nwnt, the resulling tumor pushing up lhe heart 
and raui:;ing- an t'XtC' n ~in.' area of cl ulncsl'J in the lower ste rn al and left hypo
chondriac rel!iOn!'. ln the right lobe, if the tumor is on lhe posterior sur
face. the enlargement of the organ is chiefiy upward into lhe pleura and the 
n•rlica l area of dulncRs in the poster ior axillary line is increa:;cc]. Super
ficia l rystf.l may gin:- whn t is known as th e h_yclalid fre rnitu f.l. rr the tumor 
is palpated lightly with the fingers of the left hand and prrcu~sed al the same 
lime with those o f the Tight, there is felt a vibration or trt•m\Jling moYement 
whid1 persi~ts for a c:e rtai 11 lime. It is not always present. anll it is doubtful 
whether it is peculiar to the h,rdatid tumors or is due, as Brinm;on h1..,ld , to 
the coll hdon of the daughter cysts. Yery large cysts arc accompanied by 
fee lings of pressure or draggi ng iu t11e hepatic region , someti mes actual pain. 
The genera l comlition of the pa ti ent is at first good and the nutrition little, 
if al all , intt! rfered wilh. Un less some of the accidents already referred to 
occu r. the ~y 111 p t oms indeed may be trifling and <.lue only lo llie pressure or 
weig"ht of the tumor. 

'11istoricn lly, one o f the most interesting cases is that of the first Lord 
Shaflc81JUry ( .. \ chitoprl ). who had a tumor below the ('ostal border for many 
yrars . l l !-: uppurat <'d and was opened hy the phil o:Eoplwr .Joh n -Locke, his 
physician. \\ho ch·~crihet:i with veal detail the e::cape of the hlaclder-like bodies . 
. \monf.! the Shafleshury papers in the Record Ollicc are sr,·l'ra l othrr cases 
collt•d(•d hy Locke; the di::::case may haYe been more common in England at 
that period. 

Suppuration of the cyst rhanges the dinical picture into one of py::e
mia. There nrc rig-orR, sweat~. more or les.::i jaundice, nnd rapid lo~s of 
weight. P erforation may occur into the stomach, colo n. pleura, bron
chi, or externnlly. and in Rome instances recovery has taken place. rer~ 
foration ha::. ocrm-rrcl int o the peri cardium and inferio r vena rava; in 
thr latter cn~c the claughter cysts 1rn rn heen fou nd in thr heart, plu g
ging the t r icuspicl ori fice ::incl the pulmonary artery. Perforation of the 
bile-pas$ageo cnu!:=cs intense jaundice, and may lead to suppu rative chola n
g iti s. 

An inler.,ting symptom connected wilh the rupture o f h.vclalid cysts is 
the occurrence of u rticaria, which may also follow aspiration of the cysts. 
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Brieger has separated a higl1ly toxic material from the fluid, and to it the 
symptoms of poisoning may be due. 

Diagnosis.-Cysts of moderate size may exist wilhout producing symp
toms. Large multiple echinococci may cause great enlargement with irregu
larity of the outline, and such a condition persisting for any time with re
tention or the health and strength suggests hydatid disca!'C. An irregular, 
painless enlargement, particularly in the left lobe, or the prc~encc o[ a large, 
smooth, Ouctuating tumor of the epigastric region is also very snggc8liYe, 
and in this s ituat ion, when accessible to palpation, it givC's a i::enF-ation of a 
smooth elast ic growth and possibly also the hydaticl tremor. When suppura
tion occurs the clinical picture is really that of abscci's, nncl only the exis
tence of previous cnlnrgemcnt of the liver with good licnlth would point to 
the fact thnt the suppuration was associated with hydatids. Syphilis may 
produce lrregular enlargement without much disturbance in the health, some
times also a very definite tumor ln the epigast ri c region, hut this is usually 
firm and not fluctnatiug. The clinical features may s im ulate cancer very 
closely. In a case which I reported the liver was greatly enlarged and there 
were many nodular tumors fo the abdomen . rrhe post mortem showed enor
mous suppurating hydatid cysts in the left lobe or the liver which har1 

perforated the stomach in two places and also the cluodennm. 1'he omen
tnm, mescntery, and pelvis also contained numerous c.v::;ts. As a rule. the 
clinical course of the disease wonlcl suffice to separate lt clearly from cancer. 
Dilatation of the gall-hlaclcler and hyclronephrosis have both hecn mistaken 
for hyclatid disease. In the former the mobility or the tumor, its shape, and 
the mucoid character o[ the contents suffice for the diagnosis. Tn some in
sta nces of hydroneplirosis only the exploratory puncture could distinguish 
between the conditions. }\fore rreqnent is the mistake or ron ro1111di ng n. 
hydal id cyst of the rigl1t lobe pushing up the p1ema with pleural effusion o[ 
the right Side. rrhc heart may be dislocated. the lirer <kprl'S~Nl, nncl duJ
neSS, fcrblc breathing, and d iminished fremitus are present in both condi
ti ons. Frerichs lnys stress upon the different characte r or the lin e or clul
ness; in the echinococcus cyst the upper limit presents a curved line, the 
maximum of which is usually in the scap11lar region. Suppurative pleurisy 
may be caused by the perforation of lhe cyst. If adhesions result. the per
foration takes place into the lung, and fragments of the e_rBts or small daugh
ter cysts may be coughed up. For diagnostic purposes the exploratory punc
ture should be used. As stated, the fluid is usually perfcclly clear or slightly 
opalescent, the reaction is neutral, and the specific gravity varies rrom 1.00.5 
to 1.009. Tt is non-albuminous, but contains chlorides and sometimes traces 
of sugar. Booklets may be found either in the clear fluid or in the sup
purating cysts. 'T'hcy are sometimes absent, however, as the cyst may be 
sterile. 

2. Echinococcus of the Respiratory System.-0! 809 cases of single hy
datid cyst colleclecl by Thomas in Australia. the hmg was affcctccl in 134 
cases. Of 2·11 American cases, in 16 the pleura or lnng was affected. 'l,he 
Jarvre may develop pl'imarily in the plema and attain a lnrge size. The 
symptoms are at first those of compression of the lung and dislocation of the 
heart. The physical signs are those of fluid in ll1e pleura. '\'he line of clul
ness may be q11itc irregular. As in the echinococcus of the liver, the general 
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condition of ilH' patient may be cxc('llcnt in spite of the existence of extensive 
tli:-t•nse. Pleurisy i~ rarely excited. The cysts may become inflamed and 
l"'rforatc the chc>t "all. Cary and Lyon have analyzed 40 cases of primary 
u·hinococc11s cy~t or the pleura; death results in a majority of the cases from 
tlu• tnxtcmia followinl( the rupture and the absorption of the fluid or from 
the !-l'pSi~ following suppuration. 

Echinococci occur more frequently in the lung than in the pleura. If 
Fmall, they may exist for some time without causing serious symptoms. In 
their growth they compre~s the lung and sooner or later lead to inftamma
lnr.r processes, oflcn to gangrene, and the formation of cavities which connect 
"·ith the bronchi . Fragments o[ membrane or small cysts may be expectorated. 
H:1'morrhagc is not infrequent. Perforation into the pleura with empyema 
i~ common. A nrnjorits of the cases are rega rded during life as either phthi
f"is or ga ngrene, ana il is only lhe detection oC the characteristic membranes 
or the hookkls which leads lo the diagnosis. Of a series of 21 cases, 17 re
ron•rccl; 5 of the cat:es suppurated (C. H . Fkming, Victoria, personal com
munieation). 

3. Bchinococcus of the Kidneys .-In the collected statistics referred to 
above the gcnito-urinary system comes second as the seat of hydatid disease, 
though hC'rc the aITection is rare in comparison with that of the liver. Of 
the '? 11 ~\n u..•rica n eas:cs, there were 17 in which the kidneys or bladder were 
imohecl. The kidney may be converted into an enormous cyst resembling a 
hyclroncphro!-:ii:: . 

'file dia~os.is is only possible by puncture and examination of the fluid. 
The cy>l may prrforatc into the pelYis of the kidney, and portions of the 
mernhranc or cy~ts mny he clischarf!'ed with the urine, sometimes producing 
renal colic. l htwe reported a in which for many months the patient 
pn~~rd at int<'rrnl~ nurnhcrs of cysts wilh the urine. The general health 
'"" little if at all <folul'bcd, except by the attacks of colic during t11c pas
~agr Cl( I he parat<itc~. 

l. Hchi11orocrns of llie P..'crvous S.11stem.-The common cystic disease of 
tlic rhol'Oidal pi<'xnscs has been mi:.:lakcn for hyclatids. Davies Thomas, of 
.\11~tra lia . ha~ talrnlnfrrl !l7 cm:r~. including some of the C'!Jsliccrcus cellu
loHr' . .\rcorcling to his ::.trifo:tirs, the cyet is more common on the right than 
on lhf' left !:ick and i:-; ll\O!'t fr<'quent in lhc cerebrum. 

The syn1plorn::., n 1ry indrfinilr. as a rule arc those of lumor. Persistent 
hra1lache, conndsions. eilliC' r limited or genera l, anrl gradually developing 
l·linc1m·~s hnYc l>rrn prominent frnlurrs in many cases. 

Multilocular Echinococcus.-'fhis form merits a brief separate descrip
tion, as it differs so rC'markably from the usual type. 1t has been met with 
only in B1.l\'aria, \\'iirttcmberg, the adjacent districts of Switzerland, and 
in the Tyrol. Posselt has reported 13 cases from von Rokitansky's clinic at 
1 nnshruck. In t.he United States six cases ha Ye been describC'd, chiefly in 
Ciermans. Delafield and Prudden's patient had lived there five years, and 
for a yrar before his death had been jaundiced. A flu ctuating tumor was 
found in the right flank , npparently connected with the Jiyer. rrhis was 
opened, and death followed from hremorrhage. In Oertel's case tho patient 
had Ih·cd there ten years. Ile was deeply jaundiced, and had a tumor mass 
at the right border of the liver, which was enlarged. Bacon resected a cyst 
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from lhc JrH lobe of lhC' liYcr. The primnr~' t.umor prr:;;rnls irregularly 
formed ca vi ti rs separated from earh ot.hcr hy Rt rrinds of conrwrlin· ti!'!'ur, 
and lined wW1 t.hc cchinococcus membrane. 'J'hr cayilir~ nrr lilied with a 
gr la tinous material, so tlrnl the tumor has ''rry much lhr nppcarnncc of an 
ahcolar colloid rnnccr. ll is ciuitc pos.~ihle that a Rpecia l form of tamia 
ccl1inococcus n'prcsents lhc adult type of this prculiar parasite. This form 
js almost exclusi\'cly confined to the li\·cr. and lh<' symptorns rrscmble more 
those o[ tumor or cirrhosis. rrhe li\'Cr is. as a rnlc, en larged and sm'lolh, not 
irregular as jn presence of the ord inary echinococc us. Jaundice is a com
mon sy mptom. Thr sp leen is usual ly enlarged, there is progrc:::sivc emacia
tion. and toward thc close ha:-rno rrhagc8 are common. 

Treatment of Echinococcus Disease.- -Hcdirines al'C o[ no avail. Post 
mortem rcporl s show that in a consiclernblc numhcr of cnsC's the parasite 
rlics nnd lhc cy:::L hecomcs harmless. Operative mem~urcs shou ld be resorted 
to when the cy:::l is lilr~r or troublesome. The simple n:::piration o[ the con
tent~ has been sucrc::::::ful in a large number of casrs. :md may he tried before 
the more radi cal procedure of incision and crncuatio n nf the cysts. Sup
puration has occasiona lly followed the puncture. Injections into the sac 
:::hould not be practiced. With modern methods surgeons now open and 
C'\acuatc the cchinococcus cysts with great holrlnc:::s, and the Australian rec
orch, which arc the most numerous and important on this :::ubject, show that 
recovery is the rule in a lar~e proportion of the cnses. 8uppurativc cysts in 
the li ve r !'houlcl he trcalccl as abscess. Naturally the outlook is less favor
able. rl'hc practical treatment of hydatid disca:::c has hern _!!really advanced 
by Auslrnlian ~urgcon s. The works of the Australian physicians, James 
Graham and Tholll ils, may be consulted for interesti ng detail s in diagnosis 
nnd trentnwnt. 

Sparganum mansoni is a lar"al bothrioccphnlus met with in Japan and 
China, usua lly in the subcutaneous tissues, the adult form o[ which is not 
known. 

III. DISEASES CAUSED BY NEMATODES 

1. ASCARJ ASlS 

Ascaris lumbricoides, lhe mo~t common human parasite, is found chiefly 
in (·hilclrcn. The fema le is from 7 to 12 incheR jn length, the male from 
·I to 8 inches. Jn form it is cylindri ca l. pointed at both ends, with a yel
IO\ri:-:h-hrown, RonwUmc:; n slightly reddish color. Four longitudi nal hands 
cn11 he :::eC'll, and it is striated tramwcrsely. The ova, which arc sometimes 
found in large numbers in the freces, arc smal l, browniRh-rcd in color. ellip
tieal. and have a very thick cm·ering. They measure 0.07.j mm. in length and 
0.0.JS 111111. in width. The li[c history has been demonstratt-d Lo be Hcli rcct"
i. e.~ without inlerm edi::ile host. The parasite occupie8 the upper portion of 
the !'lll::t ll inlcRtine. l1sually not more than one or two are prcf:ient, but oc
casionally th<'y occu r in enorm ous number~. The migrntions arc peculiar. 
rrhcy ma.y pa~S inlo lJie Rtomach, whence they ma.r be cjeclrrl hy vomiting, 
or they may crnw l up the c:ef'ophagus and enter the plrnrynx, from which they 
may be withdrawn. A child under my care in lhe sma llpox department of 
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the :Montreal General Ilospital, during convalescence, withdrew in this way 
more than thirty round worms within a few weeks. In other instances lhe 
worm reaches the larynx, and has been known to produce fatal asphyxia, or, 
passing into the trachea, to cause gangrene of the Jung. They may go through 
the Eustachian tube and appear at the external meatus. The worms have 
been found in extraordinary numbers in the bile-ducts. Remarkable speci
mens exist in the Dupuytren, the \\'i sta r-Ilorne r (Phi ladelphia ), and t he 
Netley Museums. Chalmers (Ceylon) and Lrys (U. S. N .) have called 
attention to their importance in causing abscess of the li ver. Ebstri n reports 
certain markings, strang-tdatiom;, on the round worms, as iI thcv had hren 
nipped in the bile-ducts! The bowel may be hlocked . or in rare i.nstan ccs an 
ulcer may be perforated. Even the healthy boll'c! wall rnay be penetratrrl. 

A peculiarly irritating substance, often eYidrnt to the ~cmc oC sm<.'11 in 
handling specimens, is formed by the rouncl worms. P C'ipcr ancl other;;:. sug
gest that the nervous symptoms, sometim es rescmli\in~ those o[ mcningitiF, 
are due to this poison. Chauffard, Marie, and Tauchon have gone i::ti ll fur
ther, and report a remarkable condition of fever, intest inal symptoms. fo ul 
breath, and intermittent diarrhcea in connection with the prcsencC' of lum
bricoides. They call it typho-lumbricosis. The febrile condition may con
tinue for a month or more. There may be co,inophilia to 25 to 30 per cent., 
and in some Cm?·C'S a markC'd amemia. 'l1hc quest ion of the toxi ns produced 
by intest inal parasitrs is still an open one. 

A few parasites may cause no disturbance. In children there nrc irrita~ 
tive symptoms usually attributed to worms, such as rcstll'Ssness. irritability, 
picking at the nose, grinding of the tee th. twitchin rrs, or conrnl sion i:: . 

Treatm ent.-Care should be taken to avoid auto-infection by thorough 
washing alter defecation, and those infected shou ld not he nllowcd to prepa re 
food or serve it to others. It is well to give so ft diet on the day previous 
and give a dose of castor oil the night before treatment. Santoni11 is usually 
efficient given in the morning in doses of one g rnin (0.06G gm.) fo r a small 
chilcl, and three to five grains (0.2 to 0. 3 gm.) for nn a<lult. One to two 
grains of ca.lomel should be given with it. Three hours later a good <lose 
of saline should be giYen. This should be clone two mornings in succes
sion and repeated in a week if worms or eggs are again passed. 'I1he occa
sional unpleasant effects of santonin (yellow Yision, vertigo) should be 
explained beforehand. l [ santonin is not effectu al male fern or thymol may 
be gi\'Cn. 

Oxyuria vermicularis (Thread-worm; Pin-worm) .-This common para
site occupies the reclum and colon. The male measur<'s about -1 mm. in 
length, the femal e about 10 mm. They produce grea t irri tat ion and itching, 
particularly at night, symptoms which become intensely aggrarnted hy lhe 
nocturnal migration of the parasites. The oxyuris may tran~ rsc the in tes
tinal wall, and has been found in the peritoneal cavity, where they may form 
verminous tubercles in Dou gla s's fossa or peri-recfal ah~resi::ei::.. 

The patients become extremely rcst lei:::.; and irritahlr. the Rleep is often 
disturbed, and there may be loss of appetite and an:e111ia. Though most 
common in chi ldren, the parasite occurs at all ages. 

The worm is read ily detected in the frr:ocrs. lnfrctio n prohahly takcF place 
through the water, or possibly through sa lads, such as lettuce a11d cresses. A 
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person the subject of the worms passes ova ·in large numhcrs in the frocC8, arnl 
the po~sibility of re-infection must be scrupulously g-uardccl against. 

Trealmcnl.-Every care should be taken lo :Haid auto-infl'ction or ilw 
infection of others, by care in cleansing the anm: and 1wrineum, and thor
ough washing of the hands after defecation. _\uto-infcclion is often n·
sponsible for the persistence of the disease. Treatment must be directed lo 
the remo\'a l of the worms both from the small intestine ancl rectum. San
lonin and calomel arc useful. given as in ascaris inrcction, and for scYcral 
days. Thymol and naphtha lcin are also used. 'l'o remove the worms from 
the rectum injC'ciions are required which should be retained as long as pos
sible; it is well lo wash out lhe bowel before giring them ::ind the injection 
need not be over six ounces. Cold solutions of s;dt and wnter, ice water, 
vineg:.u· {l lo .JO), infusion of quassia (one ounce of qu:u:j:,ia chips to a 
pint of waler), lime wale r, carbol ic acid (1 lo 500), rnay he employed and 
shou ld be used daily for two weeks. For the itching, carholatcd vasclinc, the 
gall and opium ointment, or menthol (5 per cenl.) in vaselinc may be 
employed. 

2. TRICHINIASIS 

The Trichina or Trichinella spiralis in its adult condition lives in the 
small intestine. The disease is produced by lhe embryos, which pass from 
the intestines and reach the voluntary muscles, where they finally become 
encapsulated larvre---muscle trichina'!. It is in the migration of the embryos 
(possibly from poisons produced by them) that the group of symptoms 
known as trichinia!'is is produced. 

rrhe ovoid cysts were described in human muscle by Tiedemann in 1822, 
and by Hilton in 183i; the parasite was figured and named by Richard Owen. 
Leidy in J845 described it in the pig. For a long lime the trichina was 
looked l1pon as a pathologica l curiosity; but in ISGO Zenker discovered in a 
girl in lhe Dresden ]fo,pital, who had symptoms of typhoid fever, both the 
intest inal and muscle forms, and established their conueclion with a seriou!! 
and often falal disease. 

Descript ion of th e P arasites.-( a) Adult or intestinal form . The female 
measures from 3 to 4. mm.; the male·, 1.5 mm., and 1ias lwo little projections 
from the hinder encl. 

(b) The larva or muscle trichina is from 0.6 to 1 mm. in length and lies 
coiled jn au ovoid capsule, which is al first translucent, but subsequently 
opaque and infillratecl with lime salts. The worm prC>sents a pointed head 
and a somewhat rounded tail. 

When flesh containing the lrichinre is eaten by man or h,Y any animal in 
which lhc dcvclopmenl can lake place, the capsules arc di!(e'lcd and the 
trichina:? set free. They pass into the small intesline, ancl aboul the third 
day attain their full growth and become sexually mature. Virchow's cxperi
menls have shown that on the sixth or seventh day the embryos are fully 
developed. The young produced by each female trichina have been esti 
mated at several hundred. Leuekart thought that various broods arc devel 
oped in succession, and that as many as a thousand embryos may be pro
duced by a single worm. The time from the ingestion of the flesh containing 
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the muscle trichina:> to the development of lhc brood of embryos in the in
testines is from seven to nine days. The female worm penetrates the intes
tinal wall and the embryos are probably discharged directly into the lymph 
spaces, thence into the venous system, and by the blood stream to the muscles, 
which constitute their scat of election. J. Y. Graham rc,·icwcd the question 
of the mode of transmission in an exhaustive monograph, and he gives 
strong arguments in favor of the transmission through the blood stream. 
They have been found in the blood early in the infection and since the 
demonstration of their presence by ll errick and Janeway they have been 
seen hy a number of obscncrs. After a preliminary migr~tion in the inter
muscular connccti,·c tissue they penetrate the primili\'C muscle-fibres, and in 
about two weeks develop into the full-grown muscle form. ln thi s process 
an interstitial mxositis is excited and gradually an ovoid capsule develo1ls 
about the parasite. Two, occasionally three or four, worms ma)' be seen 
within a single capsule. This process of encapsulation has been estimated 
to take about six weeks. Within the muscles the parasitrs do not undergo 
further change. Gradually the capsule becomes thicker, and ullirnately lime 
i::alts arc deposited within it. This change may lake place in man within 
four or five months. ln the hog it may be deferred for many years. The 
calcification renders the cyst \' isible, and, since first H'm by 'l'ie(lcmann and 
Jlillon, these small , opaque, oat-shaped bodies ha,·e been familiar ohjccts to 
dcmoni;;trators of norn1al and morbid anatomy. '!'he trichinoo may live within 
the muscles for an indefinite period. They have been found aliYe and ca
pable of developing as late as twenty or eHn lwrnt.r-fi,·e JC'<ll'S after their 
entrance into the system. In many instances, howc\'er, the worms arc com
pletely calcified. The trichina has been found or "rail'ecl" in l\\'l'uly-six 
different species of animals (Stiles). Medical lilrralurc ahounds in Tefer-
ences to its prl"sencc in fish, earthworms, etc., hut thr:;;c belong lo 
other genera. In frecal examinations for the parasite it. lo remember 
that the "cell body" of the anterior portion of tile intrslinc is a diagnostic 
criterion of the 1'. spimlis. Experimentally, guinea-pigs and rabbits are 
readily infected by feeding them with muscle containing the !arm! form. 
Dogs are infected with difficulty ; cats more rcadil_Y. Experimentally, animals 
sometimes die of the disease if large numbers of the parni;;ites ha,·e been eaten. 
In the hog the trichinre. like the cysticerci, cause few if :111y ~ymploms. ~\n 
animal the muscles of which are swarming with living lrichinre may be well 
nourished and healthy-looking. An important point also is the fact that in 
the hog the capsule docs not readily become calcified, so that the parasites are 
not Yi8ible as in the human muscles. 

The anatomical changes are chieft.v in the \•olunlary muscles. The lri
chimc enter the primifo·e muscle bundles, which undergo granular degenera
tion with marked nuclear proliferation. There is a local myosilis, and 
gradually about the parasite a cyst wall is formed. 'l'hesc changes, as well 
as the remarkable alterations in the blood, have been described in full by 
Brown. Colmhcim has described a fatty degeneration of the liver and en
largemen t of the mescnteric glands. At the time or cle<tth, in the fourth or 
fifth week or Inter, the adult trichinre are sti ll found in the intestines. 

Incidence.-~Ian is infecfed by eating the flesh of trichinous hogs. In 
Germany, where a thorough and systematic microscopic examination of all 
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swine flesh is made, the proportion of trichinous hogs is about 1 in 1,852. 
Statistics arc not available in England. In America inspections have been 
made since 1892. The percentage of animals found infecled has ranged 
from 1.0<1 lo 1.95. In 1883, in conjunction with A. W. Clement, I examined 
1,000 hogs at the Montreal abattoir, and found only 4 infected. 

Modes of Infection.-The danger of infection depends entirely upon the 
mode of preparation of the flesh . Thorough cooking, so that all parts or 
the meat reach the boiling point, destroys the parasites; but in large joints 
the central portions are often not raised to this temperature. The frequency 
of the disease in different countries depends largely upon the habits of the 
people in the preparation of pork. In North Germany, where raw ham and 
ll'urst are freely eaten, the greatest number of instances have occurred. In 
South Germany, France, and England cases arc rare. Jn the United States 
the greatest number of persons attacked have been Germans. Salting and 
smoking the flesh are not always sufficient, and the Havre experiments 
showed that animals are readily infected when fed with portions of the 
pickled or the smoked meat as prepared in America. Carl Fraenkel, how
ever, states that the experiments on this point have been negative, and that 
it is very doubtful if any cases of trichiniasis in Germany have been caused 
by American pork. Germany has yet to show a single case of trichiniasis due 
to pork of unquestioned American origin. 

Frequency of Infection.-H. U. Williams, of Buffalo, made a thorough 
study of the muscle from 505 unselected autopsies, and found 27 cases o[ 
trichiniasis, 5.3 per cent. 'rhe subjects had all died of causes other than 
trichiniasis. This important study shows how widespread is the disease, 
and that in reality we frequently overlook the sporadic form. 

rrhe disease occurs in groups or outbreaks in which from a dozen to 
several hundred individuals are attacked, and in sporadic cases which have 
been shown of late years to be not infrequent. In the epidemics a large 
number of persons are infected from one source; in the two famous out
breaks of Hcdersleben and Emersleben 337 and 250 individuals were at
tacked. In the United States Stiles estimates that there have been more 
than 1,000 small outbreaks. The discovery in my wards at the Johns Hop
kins Hospital by T. R. Brown of the eosinophilia in the disease has led to 
the much more frequent detection of the sporadic cases, and this form of 
the disease is not at all uncommon in the United States. 

Symptoms.-The ingestion of trichinous flesh is not necessarily followed 
by the disease. When a limited number are eaten only a few embryos pass 
to the muscles and may cause no symptoms. 'Veil-characterized cases pre
sent a gastro-intestinal period and a period of general infection. 

Jn the course of a few days after eating the infected meat there are signs 
of gastro-intestinal disturbance-pain in the abdomen, loss of appetite, vom
iting, and sometimes diarrhcca. rrhe preliminary symptoms, however, are by 
no means constant, and in some of the large epidemics cases have been ob
served in which they have been absent. In other instances the gastro-intes
tinal features have been marked from the outset, and the attack has resembled 
cholera nostras. Pain in different parts of the body, general debility, and 
weakness ha\'e been noted in some of the epidemics. 

The invasion symptoms occur betweell the seventh and the tenth day, 
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sometimes not until the end of the second week. There is {e,·er, except in 
very mild cases. Chills are not common. The thermometer may register 
102° or 104 °F., and the fever is usually remittent or intermittent. The mi
gration of the parasites into the muscles excites a more or less intense myositis, 
which is characterized by pain on pressure and movement, and by swelling 
and tension of the muscles, over which the skin mav be mdernatous. The 
limbs are placed in the positions in which the musclC.s arc in lea~t tension. 
The involvement of the muscles of mastication and of the larynx may cause 
difficulty in chewing and swallowing. In severe cases the invoh'ement of 
the diaphragm and intercostal muscles may lead to intense dyspncca, which 
sometimes proves fatal. CEdcma, a feature of great importance, may be early 
in the face, particularly about the eyes. Later it occurs in the extremilies 
when lhe swel ling and stiffness of the muscles are at their hright. Pro!use 
sweats, tingling and itching of the skin, and in some instances urticaria, 
have been described. 

BLooo.-A marked leucocytosis, which may reach above 30,000, is usually 
present. A special feature is the extraordinary increase in the number of 
eosinophilic cells, which may comprise more than 50 per cent. of all the 
leucocytes . There were in four years, in the Johns Hopkins Hospital, 7 
cases in which the eosinophilia was most pronounced. In 4 of them the 
diagnosis was actually suggested by the great increa~c in the eo:::.inophiles; 
in 1 case they reached 68 per cent. of the total number of leucocytes. 

The general nutrition is much disturbed and the patient becomes emaci· 
ated and often anmmic, particularly in lhe protracted ca8es. The patellar 
tendon reflex may be absent. The patients are usually conscious, except in 
cases of very intense infection, in which the delirium, dry tongue, and 
tremor give a picture suggesting typhoid fever. In addition to lhe dyspnrea 
present in the severer infections, there may be bronchitis, and in the fatal 
cases pneumonia or pleu risy. I n some epidemics polyuria has been a com~ 
mon symptom. Albuminuria is frequent. 

The intensity and duration of the symptoms depend entirely upon the 
grade of infection. In the mi ld cases recovery is complete in from ten to 
fourteen days. In the severe forms convalescence is not established for six 
or eight weeks, and it may be months before the patient recovers the mus
cular strength. One patient in the Heclersleben epidemic was weak eight 
years after the attack. 

Of 72 fatal cases in the Hedersleben epidemic, the greatest mortality 
occurred in the fourth and fifth and sixth weeks; namely, 52 cases. Two 
died in the second week with severe choleraic symptoms. 

The mortality has ranged in different outbreaks from 1 or 2 per cent. to 
30 per cent. In lhe Hedersleben epidemic 101 persons died . Among 456 
cases reported in the United States there were 122 deaths. 

The prognosis depends much upon the quantity of infected meat which 
has been eaten and the number of trichinoo which mature in the intestines . 
Jn children the outlook is more favorable. Early diarrh(('a and moderately 
intense gastro-intestinal symptoms are, as a rule, more favorable than con
stipation. 

Diagnosis.-The disease should always be suspected when a large birth
day party or Fest among Germans is followed by cases of apparent typhoid 
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feyer. The para:::ites may he found in the n'nrnanl~ or the Jiam or ~au:::agcs 
u:::rd on the occasion. The worms may he di::.rovrrcd in lhf' stool~. The 
stools should be spread on a glass plate or black hackgrouncl :rnd examined 
with a low~powcr lens, when the trichinre arc :::cen as :::mall, g-listl,nin,ct. silnry 
threads. In doubtful cases the diagnosis may be made by the l't'moval of a 
small .fragment o[ muscle under cocaine amcsthesia. 'J'hc cfo:easc ma;' be 
mistaken for rheumatic fever, particularly as the pnins arc so severe on 
movement, but there is no special swel1ing of the joint~. The great increase 
in the cosinophi lcs in the blood is a most suggestive point in c.1iagno8is. The 
tenderness is in the muscles both on pressu re and on movement. The in
tensity of the gastro-jntcstinal symptoms in some cases has !rd to the diag
nosis Of cholera. ].!any o( the forme r epidemics WC'l'C doubllc~S described 
as typhoid feve r, which the severer cases, owing to the prolonged feve r, the 
sweats, the deli rium, d ry tongue, and gastro-intcstinal symptoms, so111e\\hat 
ref:cmblc. rrhc pnins in the muscles, with tension and swe lling, ccdema, par
ticular ly about the eyes, and shortness of breath, are the most important 
diagnostic points. 

Prophylaxis.-lt is not definitely known how swine become diseased. It 
has been thought that they are infected from rats about slaughler-hout;rs, 
but it is just as reasonable to believe that the rats are infected by eating 
portions of the trichinous flesh of swine. The swine should. so far as pos
sible, be grain-fed, and not, as is so common, a1lowed to cat offal. r:I.'he most 
satisfactory prophylaxis is the complete cooking of pork and sausages, and 
to this custom in England, }'ranee, South Germany, and the United 8tatcs 
immunity jg largely due. 

Treatment. -If it has been discovered within twenty- four or thirty-six 
hours that a large number of persons ha,·c eaten infected meat, the indica
tions arc to thoroughly evacuate lhe gastro-intestinal canal. Calomel (gr. 
i j, 0.13 gm.) should be given at once and repealed in two hourP-. Four 
hours afte r lhe second dose lrnlf an ounce o[ castor oi l or mngncsium 
sulphate should be given and repeated if neccs!'lary. An enema should he 
gi ,·en unless t-hc bowels mo,·e :freely. Glycerin has been rccomrncndcd in 
large closes, in order that by passing into the intcsli ncs it may by its hygro
scopic properties destroy lhc worm. Male fom. kamala, santonin, and thymol 
ha,·e all hccu recommcnclecl in this stage. Turpentine m:iy be tried in full 
closes. There is no douht thal cliarrhcca in the first week ~r ten clays o( the 
infection is distinctly fa\'Orahle. The indications in the stage or" im·asion 
are to relieve the pains, to secure sleep, and to support the patient's strrngth. 
There ar0 no medicines which haYe any influence upon the embryos in their 
migration through the muscles. 

3. ANKYLOSTOMIASIS 

(Ilookworm Disease) 

Synonyms.-One of the most important, widespread of all metazoan in
fections, variously known as uncinariasis; anremia of miners, bricklayers, 
tunnel-workers; tropical and Egyptian chlorosis. 

History.- For three centuries the disease, but not its nature, was recog-
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nized in the tropics under various names. Dubini, in 1838, first described 
the worms, and garn the name from the cuned or bent appearance of the 
mouth. In 1853 and 185·1 Bilhartz and Griesinger recognized the relation 
of the para•itc• to the anaemia and dropsy. In South America in 1866 
\fucln·rC'r <'ailed attention to the frequency of the disease in m•g:ro ~lan•s. 
In the "seYenties" and "eighties" of the Jast century the an:rmia o[ brick
workcrs in H aly and of miners and tunnel diggers was shown to be due 
to this parMitc. Occasional statement:) were made as to the occurrence of 
the di!=(•a:.:.C' in the United States, but it was not until the cxtenf.; ive investiga
tiom: of Stiles in 1901 , and later, that it was show n that the hookworm was 
widely pre\·nlent, and tlint it was responsible for an enormous amount of 
ill health nnd :rn:r>min, and that jt was directly connected with the old and 
long-O,!!O cle~erih('<l practice of dirt-eati ng. The studies of Allen J. Smith 
an<l otherfi showC'fl how wideRpread was the disease in the 8outhern States. 
J\!'hford and Kin~ st11di ('d the disease in P orto Ri co, and carri('d out one 
of llw mm-t sncee~sful of modern sanitary cam paigns. fo J 898 Looss dis
corcrl'cl tlw card inal fact of the penetration of the sk in by the larvae, and 
o[ the route h.r which thry reach the in test ine. Hi s great work, ouc of the 
mo~t important o[ recent contributions to helminthology. has just been com
pldt•cl (\'art ii, 1911). Special clinica l monographs ha\C been published by 
Doc·k anrl Ba", by .\ shford and I ga raviclez, and by Boycott (all in 1911 ). 

Distribution. -The parasite exists in most parts of the world, and recent 
studi('S !'how that there is scarcely a tropica l country in which 1he disease 
caused h.r it does not prevail. In Tnclia the in fectio n is from GO to 80 per 
cent., in P orto l~i co 90 pr r rent., in the Philippines about J!'.i prr cent. In 
Europe it is ch iefly an affection of miners in Germany, Ir un.~ary, France 
and Belgium. ] n En gland there was a sma ll outbreak in Cornwall. but 
the clisra:.-P has n ot rxlC'n(1Nl. rrhe Southern Unitrcl Rt::lle~ n.rc> badly infected. 
Still's sliowf:. lh nt more than J2 per cent. of cotton-mill em ployees are hi
feclecl. nn<l lhr rxami nalion o f recrni ts, college sluclcnl~, and school chi laren 
in clifTrrcnt parts or the country gives a percentage o [ infection o[ from 
20 to 70 or even 80. 

P arasites. -'\'here a rc two chief forms, the A nkylosloma duodenale, the 
old wor ld ~peeic·:-:, and the 1Y ecalor americmms, the new world species. The 
.:\nhlm;foma is a sma11 crlinclrical nematode, the male about 10 mm. and 
the ·frmalc from JO to JS. mm. in length. 'fhc mouth has chi t inous plates, 
an1l is p rmiclecl with two pairs of sharp. hook-shaped teeth. with which they 
pierce the mucosa o[ the bowel. The male has a prominent, umbrella-like 
caudal expan:-:ion. rrilC' nrw world wo rm has much the same diaracters, 
only it iR more !'lender, the mouth globul ar, and the arrangement of the 
tel'ih quite difTl'rent. '!'he eg~s are from 52 p. to 60 p. by ahout 34 p. in 
wirlth in lhr European form, and from 64 p. to 7G p. by about 3G p. in 
breadth in the .\ nH'rican form. They are very character istic bodies in the 
fa-ices of infrdr11 irnliYi1h1al~. When laid they are already in proces.s of 
8egmentation. Compll'tc cl<".:~iralion , and di:cct sunli ght, o~ much \~'ater in 
the ra~res killR tlw c•ggp.~ hut tlwy arc sometimes very tenacious of life, anil 
frcczint!. (o\lmrc<1 hy n µl•ntle thawi n~. may he rl'Si.!-ited. ' l1 lic rapidity of 
clcn.•lot~nwnt clrpr111ll'I upon farnrin7 conditions and tl'mperntu re, and th ~ 
larrre afh'r e:-:cnping from the rggs may }i,·e for months in the mud or 
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water of the mines, and they pass through a seri es of moults before they 
reach what is cal led the ripe stage. They then show a remarkable tenacity 
of life, and may li ve in water or slime for many months; and in this, 
which i s the infective stage, they 11ave a great tendency to wander. 

Modes of l nfection.-An extraordinary number of eggs are passed with 
each stool of a badly infected person, as many it has been esti mated as four 
millions. They deYclop most readily in faces mixed with sa nd or earth 
at a temperature of from 70° to 90°. The larvre become infective when 
about 4 or 5 days old. In fection takes place either by the mouth directly, 
which is rare, or by the ski n. Looss showed ex perimentally that the larvre 
entering the ski n arc cn rri cd by tile Yeins to the hea rt, and thence to the 
lungs, in which th ey escape from the pulmonary vessels, pass up the bronchi 
and trachea, and so to ihc gullet, stomach and intestines. rrhcse remark
able observations of Looss have been abundantly confirmed. As C. A. 
Smith's work has shown, it takes about seven weeks before the ova appear 
in the stools, and in the process of infection there may be sore throat and 
fever. It would appear that the skin is the common channel of entrance, 
and usua1ly shows signs of irritation-ground itch. Larvre accidenta11y 
swallowed may pass through the stomach, and develop in the intestines. 

The careless di sposit ion of the freces permits the pollution of the soil, 
and in the tropical and sub-tropical districts, and in mines, it i s an easy 
matter to understand how children and others are infected through the skin. 
Ashford and King give a history of more than 90 per cent. of ground-itch 
in their cases. 

Morbid Anatomy and Pathology.-The worms are chiefl y in the jeju
num ; Sand with found 1,353 out of 1,524 worms in the first six feet of the 
bowel. 'fhey arc also occasionally found in the stomach. A variable num
ber of worms arc found attached to the mucosa. Very characteristic lesions 
are tl1e ecchyrnoses and small erosions of the mucosa, in the centre of which 
may be a pale area, slightly rni sed, to whicl1 the worm is attached; i t may 
be almost buried in the muco!'a. rrhere are usually more bites or holes than 
worms. Blood cysts occur in the sub-mucosa, in whi ch, occasiona lly, worms 
are found (Whipple). The contents of lhe bowel are often blood-sta ined. 
In long-standing cases the mucosa may show many areas of pigmentation. 
Other lesions are those of chronic amemia with fatty degeneration. :Much 
discussion has taken place as to whether the worms live on blood or not. 
They are certainly bui lt for blood-sucking, and, as Whipple states, when 
the mucosa is normal the worms feed chiefly on blood, when it is thickened 
and infiltrated they have to be content with the epithelium and mucosa. The 
!o's of blood is largely di reel, but it has been shown by Loeb and A. J. 
Smith that the head-glands of the worm secrete a substance which retards 
coagulation, probably a h'1'mol_ytic poison, the presence of which Whipple 
has demonstrated. Another feature of importance is the li ability to infec
t ion through the bites; and the an:rrnia may in part, at any rate, be due to 
poisonous products absorbed through the bowel lesions. 

Symptoms. - rl'he hookworm di sease presents a very variable picture, nor 
does the severity of the symptoms seem to depend olways upon the number 
of worms. rrhere have been ratal cases in which only ten or twelve worms 
were found, while recovery has followed after more than 4,000 worms have 
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been expelled (Dock). In infected districts, as in the Southern States, the 
hookworm disease causes a widespread degeneration in the community, the 
children and young adults showing a pallo1·, under-development, and failure 
of nutrition. With the infection, too, are associated an apathy and lack of 
energy. so that the common opinion in the Scuth is that the hookworm is 
the cause of laziness. There is no question that, as Stiles and others ham 
shown, the widespread infection is responsible for a great deal of ill health 
and physical incapacity, often without any actual illness. In more severe 
cases the anremia is pronounced, the hremoglobin bring from 40 to 50 per 
cml.; the child is stunted and puberty is long delayed, and the patient 
belong lo the group of dirt-eaters. The retardation of growth is 
able, and the individual may continue to grow until hf' is 25 or 2G years 
of age. ln the severest type of all the an::emia is sti ll more pronounced; the 
hremoglobin below 25 or 20 per cent.; cedema occurs. the patient is bedridden, 
and death occurs from exha ustion, diarrhcea, or some intercurrcnt affection. 
The an(l'mia is of a secondary type, averaging from 50 to 60 per cent. of 
the corpuscles, with, as a rule, a low color index. Leucoc)'losis is not often 
pre::;cut, and the ditl'erenlial count shows nothing unusual except the great 
increase in the eosinoph iles, ranging from 15 tr> 26 or even 30 per cent. 

"G1·ou11d-itch," the local lesion through which the parasites enter the 
sy~lem, is most commonly on the feet and legs in children, or on the arms 
and hnnds in gardeners and miners. The most common region is between 
and beneath the toes. The eruption is vesicular at first, and then pustules 
form with a sticky exudate, and sometimes with much swelling of the skin. 
The vesicles and pustules gradually dry, and in about eight or ten days heal 
with exfoliation. 

Other general features are the well known circulatory and respiratory 
features of anremia. The digestive symptoms are remarkable. In the mild 
ca~es there are sl ight epigastric pain and discomfort; in the severer ones there 
arc anorexia and remarkable perversion of appetite; lhe patients eat eart h, 
paper, chalk, sta rch, hair and clay. The dirt-eaters of the Southern States 
are all subject to the hookworm disease. 'Mental inertia has already bt!en 
referred to, and popularly the aITection is spoken of as the "lazy disease." 
\Yilh the apathetic, listless expression there is dilalulion of the pupils, and 
Stiles has remarked upon the "dull, blank, almost fish-like or caclaYcric 
::;tare," which gires a very characteristic appearance to the cxprci:.sion. 

Diagnosis.-[n tropical and sub-tropical regions slight anremia and ill 
health should lead to the examination of the stools, from which a certain 
diagnosis may be made by finding the eggs. "The combination of anremia 
with under-deYelopment, weakness, dilated heart, and the history of ground
itch is not likely lo be confused with anything else" (Sli\.,). Jn badly 
infected regions a iairly accurate diagnosis may be made on inspection alone. 
and the diagnosis may be confirmed in the examination of the freccs by 
the rapid hnprorernent after the administration of thymol. rrwo or th ree 
drachms of faces suflice; they should be collected in a wide-mouthed bo!lle. 
A little practice may be req uired at first , but lhe necessary technique is 
easi ly acquired. 'J'he eggs are characteristic structures, usually containing 
4 or. S segmrnts, somdimes the complete embryo nearly ready to burst its 
shell. Yarious estimate::; have been made of the number of worms based on 
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the number of ep:gs found . It is to be remembered that the eggs vary greall.1 
in numbers, and the stools may be negative one day and contain many a 
few days later. 0 rm:si states lhat 150 egg5 per centigram or freccs rep
resent about J ,000 worms. For other special methods of examining the 
stools the 8luclent is referred to the mtJnograph of Dock and Bass. 

The presence or C'Minophilia is an important diagnostic aid. Boycott and 
lfal<lnnc found llrnl 91 per cent. of infected persons had over 8 per cent. of 
co~inophilcs. 

Prophylaxis. -Dcstru ction of the adult worms, removing cond itions suit
alilc to the growlh of the embryos, and a campaign of sa ni tary education 
nre the three eRsrntials. 'l1he proper disposal of J~ccs, obtaining a pure waler 
Rupply, and drci·rasing the cliance of infection by wearing shoes and stock
ings are important. points. '11hc work of the Porto Rico commi ~s i on , inaugu
rntccl by A~hrorcl ancl King, and carried on by Ashford, Tgaravidez and their 
colleagues, shows what can be done in the tropics, e,·cn in the most unfavor
able SUl'l'OUllclings. r['he fighting unit in this battle has been the an::emia 
dispen~ary, of which 55 were establ ished in Porto Hico, each one with a 
,·isiting nurse, and with provisions for the proper examination of the pa
tients. According lo the last report, nearly 50,000 patients were treated in 
HJ09-l9JO. ~lore than 300.000 persons have received specific treatment for 
the di:--ease since th<.' commission began its work. That th<:> mortality in the 
i81aml has fallen rrom 42 per 1,000 in 1899-1 900 to 20.9 in 1910 is in 
great part due to the clc>\'oted work of the medical staff and the nurses in 
dealing- wifh the hookworm cliscase. 

rn mines ca re should be taken to prevent local conditions favoring the 
growth of the embryos. Oliver has found that cinder and slag are destruc
li\'C" of lhc larva~·. New \\'Orkers should be examined and proved not to have 
the disC'a:::e beforC' bei ng adrniitecl. 

Treatment.-rrhc following directions are given by the Porto Rican com-
mission: 

'fake one of t he two purgati\'es to-n ight in water. 
'fake at 6 o'clock lo· morrow mol'Oing half of the capsules (thymol). 
Tnke thP oth('r half at 8 o'clock the same morning. 
'fake the other purgative at 10 o'c lock. 
You should neither drink wine nor any alcoholic liquor during the time you are 

taking thcs<> medicines. 
Come for more medicine until the physician says you are cured. 
Han• a pri,·y in your house. Do not defecate on the surface of the ground, but 

in the pri,·y. 
Do not walk barefoo1ed, so that you may avoid contracting the disease in your 

feet. Wrar shoes and you will llC\'er suffer from anremia. 

The purgati'e preferred is an ordinary saline, and the dose or tl1e thymol 
is graduated according to the age of the patient, seven gra ins (0.5 gm.) for 
children unde r fi\'C, and increasing the dose according to age and strength 
to sixty grain' ( l gm.) for adults. Yery few ill effects follow its use, but 
jt :::omelimes is irritating lo the bowels, and occasiona lly it has been toxic. 
~!'his treatment shoulcl he ca rri ed out on one clay of each week until the 
patient is cured . No alcohol or oil should be given at the t ime o[ admin
istration o[ tl1ymol. 

Eucalyptus and ch loroform may be given as Hermann's mixture (chloro-
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form 3 c. c., oil of eucalyptus 2 c. c., castor oil 4-0 c. c., taken in two do8e:: 
at intervals of one hour). Bela-naphlhol has been much u>ecl in closes of 
thirty grains (2 gm.) for adults. Male fern has also been given. The 
anremia should receive lhe usual treatment. 

4. FILARIASIS 

For a full discussion of the zoological relations of this important group 
see Stiles' article in my "8ystcm of 1\fcdici ne," Yol. l. 

Under the general term Filaria sanguinis hominis three species of nema
todes arc incluclccl: 

Filaria bancrofti Cobolcl, 1877. This is the ordinary blood filaria. '1,-hc 
embryos arc found in lhc peripheral circulation only during sleep or at nighl. 
The mosquito is the intermediate host. The embryos measure 270 to 3·1.0 µ 
long by 7 lo 11 µbroad; tail pointed. The adult male measures 83 rnm. 
long by 0. 107 mm. broad; the tail forms two turns of a spiral. The ad ult 
female measures 155 mm. long by 0.71.'.i mm. broad; n1lrn 2.!'ili 111111. from 
anterior extremity; eggs 38 p. by H p.. This is the species to which the 
hamrntochyluria and elephantiasis are attributed. 

Filaria d iurna l\lanson, 1891. The Jarnc agree with the preceding. 
except that Manson indicates the absence of granules in the axis of the body. 
The worms occur in the peripheral circulation only during the day, or when 
the patient slays awake. Manson suspects that the Filaria loa represents the 
adult stage. 

Filaria perstans 111 an son, 1891. Onl.\' the embryos arc known. 'l1hesc 
are much smaller than the preccding-200 µ. long. posterior extremity obtuse, 
anterior extremity with a Fort of retractile roslellum. 

Manson is inclined to regard the Filaria perslans as the cause of craw
craw, a papillo-pustular sk in eruption of the west coast 0£ Africa, which is 
probably the sa me as Nielly's dermalose parasilaire~ the parasite o( wliic:h wal" 
called by Blanchard Rhabdilis 11iellyi. :Manson has shown llrnt in the hlood 
of the aboriginal Indians in British Guiana there arc two forms of filarinl 
embrj'OS "hi ch differ somewhat [ram the ordinary typC's . Danirl~ and Ozzaril 
ha\'C shown the extraordinary prernlcnce of lhcoc parasilC's in th(' nhol'igincs
fully 5 per crnl. Daniels has found the mature filaria in two l"llhjeds in the 
upper part of the mC'~cntcry, near the pancrcus and in the !'ubprril'anlial fol. 

The most important of the:;:c is the Filaria bancrofli, which produces the 
h:ematochyluria and the lymph-scrotum. 

'l'hc female produces an extraordinary number of embryo~. which enter 
the hlood current through the lymphatics. Euch embryo is wilhin its shell, 
which is elongated, scarcely perceptible, and in no way impedes the move
ments. They are about the ninetieth part of an inch in lC'n¢.h and the 
diameter of a reel blood-corpuscle in thickncF-s, so that they readily paF-s 
lhrough the capillaries. rrhcy mO\·e with the grcatc~l activity, and form 
rcry striking and readily rcco~i zed objects in a blood -drop under the 
microscope. A remarkable feature is the periodicity in the occurrence of the 
embryos in the h\ood. Jn llie daytime they are almo~t or cntir<'ly absent. 
,d1er~as at night, in lypirnl cnscs, they arc prc~Pnt in large numhcrs. ·1 r 
however, as Stephen Mackenzie has shown, the palicut, revcr•ing his hahil<, 
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sleeps during the day, the periodicity is reversed. In the case reported by 
Lothrop and Pratt the number of embryos per cubic centimetre of hloo<l was 
ealculaled hourly during the night; it rose steadily from four o'clock in the 
afternoon till midnight, when 2,100 per c. c. were prcsenl. then fell, none 
heing found at ten o'clock the following morning. The further development 
of the embryos is associated with the mosquito, which at night sucks the 
blood and in this way frees them from the body. After developing a little 
it was thought that they were set free in the waler by the death of the hoRt. 
S. P. James has found them in the tissues of the proboscis of the mosquito, 
and the infection is probably direct, as in malaria. The filariro may be 
present in the body without causing any symptoms. Ia the blood of animals 
£larire are very comm on and rarely cause inconvenience. Il is on ly when 
the adult worms or the ova block the l_ymph channels that certai n definite 
symptoms occur. Manson suggests that it is the ova (prematurely dis
charged), which are considerably shorter and thicker than the full-grown 
embryos, which block the lymph channels and produce the conditions of 
hrematochyluria, elephantiasis, and lymph-scrotum. 

The parasite is widely distributed, particularly in tropical and sub-tropical 
countries. GuitCras has shown that the disease prevails extensively in the 
Southern States, and since his paper appeared contributions have been made 
by Matas, of New Orleans, Mastin, of Mobile, De Saussure, of Charleston, 
and Opie. 

The effects procluced may be described under the following conditions: 
1. HlEMATOCJIYLUHIA.-Without any externa l manifestations, and in 

many cases without special disturbance of health, the subject from time lo 
time passes urine of an opaque white, milky appearance, or bloody, or a 
chylous fluid which on settling shows a slightly reddish clot. The condition 
indicates dilatation and rupture of dilatecl lymphatics in some part of the 
urinary tract and obstruction of the thoracic cluct. The urine may be nor
mal in quantity or increased. The condition is usually interm ittent, and 
the patient may pass norm al urine for weeks or months at a time. Micro
scopically, the chylous urine contains minute molecular fat granules, and usu
ally red blood-corpuscles in various amounts. The embryos were first discO\'
ered by Demarquay at P aris (1863), and in the urine by Wucherer, at Bahia, 
in 1866. It is remarkable for how long the condition may persist without se
rious impairment of the health. A patient, Rent to me by Dawson. of Charles
ton, had hrematochyluria intermittently for eighteen years. The only in
convenience had been in the passage of blood-clots which collectecl in the 
bladder. At times he had also uneasy sensations in the lumbar region. The 
embryos were present in his blood at night in large numbers. Chyluria is not 
always due to the filaria. The non-parasitic form of the disease is considered 
elsewhere. 

Opportunities for studying the anatomical condition of these cases rarely 
occur. In the case described by Stephen Mackenr.ie the renal ancl peritoneal 
lymph plexuses were enormously enlarged, extending from the diaphragm to 
the pelvis. The thoracic duct above the diaphragm was impervious. 

2. Er~EPTIANTIASIS is common in all countries in which the f1larire pre
vail. 'rhe parasites arc not always found in the blood. The condition is 
more common in the legs, one or both, beginning below the knee, but grad-
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ually involving the rniirc limb. Next in frequency is lymph-scrotum and 
other forms involving the genitalia. The $Crolal tumor may reach an enor
mous ~ize, and 10 to 50 pounds in weight. The om:ct mav be painless and 
slow, or it may be sudden, with fever and rapid swelling and redness of 
the part. There may be a series of such attacks, each one lea\'ing the part 
more swollen. 

Spomdic Elepha11liasis.-A non-parasitic type may be mentioned here, 
which is not very uncommon in temperate regions, characterized by progres
sive enlargement of a limb or portion of the body, due to a hyperplasia of 
the skin and subcutaneous tissues, due apparently to an obstructive inflamma
tion of the lymph-vessels. It may arise spontaneously without any obvious 
cause, or it may follow an inflammation of the sk in o[ the part, occasionally 
removal o! the lymph-glands. The legs are most frequently invoh•ed, begin
ning usually in one leg, about the foot or auklc, and gradua lly extending 
until the whole leg is greatly enla rged. The skin is usually smooth, but it 
may be hard and induratcd or warty and nodular. :Most o[ the cases I 
ha\'e seen ha,·c been in j'Ouog women, in whom the afrrct ion has come on 
without any obvious cause and progressed slowly until the leg was greatly 
enlarged. In one case six or eight years elap:.:.cd before the olhrr lrg became 
involved, and in another case more than ten years has passed ancl the disease 
is still confined to one leg. 

Treatment. -So far as I know. no drug destroys the embryos in the blood. 
In infected districts the drinking-water should be boiled or filtered. In 
cases of chyluria the patients should use a dry diet and a\'oid al l excess of 
fat. The chyle may disappear quite rapidly from the urine under these meas
ures, but it does not necessarily indicate that the case is cured. So long as 
clots and albumin arc present the leak in the lymphoid varix is not healed, 
although the fat, not being supplied to the chyle, may not be present. A 
single tumblerful of milk will at once give oc ular proof o! the patency or 
otherwise o[ the rnpture in the rnrix (Manson). 

Elephantoid !ever demands rest, liquid die!, free purgation and sedative 
applications to painful areas. In elephantiasis during periods with acute 
symptoms the patient should be at rest and the legs firmly banuaged. Good 
results are reported from the use of fibrolysin. 

The surgical treatment of some of these cases is most succrssiul, partic
ularly in the removal of the adult filarire from the enlar!(ed lymph-glands, 
ecpecially in the groin. Maitland states that during seven years 25 opera
tions of this kind have been performed without serious symptoms. Surgical 
measures may be advisable in elephantiasis. 

5. DllACONTIASIB 

(Guinea-worni Disease) 

Dracunculus medinensis is a widely spread parasite in parts of Africa 
and the East Indies. In the United States instances occasionally occur. 
Jarvis reported a case in a poi:t chaplain who bad lived at Fortress Monroe, 
Va., for thirty years. Van Harlingen's patient, a man aged forty-seven, 
had never Jived out of Philadelphia, so that the worm must be included 
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among the parasites of lhe Uni led Slalco. .\ majm ily o[ the ca>cs reported 
in American journals han• been imported. 

'The female de,·clops in the subcutaneous and intcrmu~l'ular ronm•cti\'e 
tii.:.sues and produces \'Cf-iiclcs and abscesses. Jn the lar.!.:'C rnajorit}' of the c-ase:; 
the parasite is found in the leg. Of 181 ca~c.:;, in 1·~1 the worm was found 
in the rcct. 33 times in the leg, and 11 times in the lhig-h. H is. usually 
solitary, though there arc cases on record in which ~i.\ or more haYc hccn 
present. lt is cylindri cal in form, about 2 mm . in diameter, and from 50 to 
80 cm. in lcnW,h. The male has been found by Leiper i1.1 a monkey, a very 
small worm only 22 mm. in length. 

The "·orm gai ns entrance to the system through the stomach, not through 
the skjn, as was formerly su:Jposed. It is probable that both male an<l 
fema le arc jugeslc<l; but the former dies and is di~rhargccl, while tilC' lallPr 
after jmpregnafion penetrates the jntesUne and attain::; its full de\'elopment 
jn the subcuta neous tisRuefl., where it may remain quier::ct•nt for a long time 
and can be felt beneath the skin like a bundle or s tring. The worm con
tains an enormous number of liYing embryos, and to cnnhlc them to escape 
she travds slowly downward head first, and, as mentioned, usually reaches 
the foot or ankle. ' l'hc head then penetrates the F-k in and the epidermis 
forms a little vm:icle, which ruptures, and a ~ma ll ulcer is left, at the hottom 
of which the head often protrudes. The distcndtd uterus ruptures and the 
embryos arc discharged in a whitish fluid . Arter gl'tting rid of them the 
worm will spontaneously lcaYe her host. In the water the embryos develop 
in the cyclops-a sma ll crm.taeean-ancl it seems likely that man is infected 
by drinkjng the water containi ng these developed larvre. 

When the worm first nppears it should not be clis.turbcd, as after par
turition it may ka\'C spontaneom:ly. \\'hen the worm begins lo come out 
a common procedure js to roll it rouncl a portion of Rrnoolh wood :mcl in 
this wa_y prevent the retraction. and each clay wind a little more until the 
entire worm is withdrawn . It is statecl that s pcci nl care mu~t he taken to 
prevent teari ng of the worm, as disastrous consequences s;omcti1nes follow, 
probably from the irritation caused by the migTation of the ('mhryos. 

The paras;ile mny be exci~ecl entire. or killed by injeciinrn; of bichloride 
of mercury (1 to 1.000). 1t is stated that the Ira\'(•• of tlw plnnl callecl 
amarpallee arc almost a specific jn the disease. _\.safctida in full doses is 
said to kill the worm. 

6. OTHER NEMATODES 

Filarire.-Among less important filarian worms paraF-ilic in man the iol
lowing may he mentioned: Pilaria loa" a cylindrical worm o[ ahout :) cm. 
in length, who~e habitat is beneath the conjuncUva. I t has hren fmmd 
on the West African coa8t, in Brazil, and in the Wc~t Ind ies. /1'i/arin 
lenlis, which has been found in a cataract. Three Rpecimens lrn.\'C brl'll 
found together. Ji'ilaria labialis, which has been found in a JrnF-tule in Llw 
upper l ip. Filaria 7iom£nis oris, whjch ·was dc:-::crihcd hy Leidy, fro111 till' 
mouth of a child. Filaria bronchialis, which hns hecn foun<l ocraJ-:ionnlly 
in the trachea ancl bronchi . This parasite has hcrn ~cen in a few casrs in 
the bronch.iolrs and in the lungs. Then~ is no evidence lhat it ever produces 
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an C'\tC'm•iH' YC'rminOUS hronchifi~ Similar lo thclf whiC'h f hfl\'(' de~crihNl in 
dog~. Filaria i11rn1ili.~·-the common Pilaria sa11gui11is of the dog-of which 
Howlhy has 11"~crihcicl two rnses in man. Jn one ca~c wilh lm•maturia female 
worm~ wcn• found in the portal Yein. and thr O\'a wrre pre:::ent in the thick
ened lilacldl'r wall :rnd in the ureters. 

Trichocephalus dispar (ll"hip-wonn).-This parasite is not infrequently 
found in the ra•c·trn1 :incl large intestine of man . H meai:.urrs from ·I to 5 
cm. in lcn:.,rth, tht• male being somewhat shorter than the female. rrhc worm 
is rt•a1lil.r rerognizrd hy the remarkable difference between the anterior ancl 
JlOi'l1·rior portionf:.. The former, which forms at lrnst three-fifths or the 
body. is <'xlrC'm<'ly thin and hair-like in contrast, to the thick hinder por
tion of the hody. whlrh in the female is coniral and pointed, and in the male 
more olilm:(' nnd n:;;ually rolled like a spring. r11hc eggs arc oval, lemon
i-;hap<'d. O.O:i mm. in length, and each is provided with a button-like pro
jection. 

'l'hC' number of the worms found is variable, as many as a thousand hav
inµ; hrPn <·ounlrcl. I l is a widely spread parasite. In parls of Europe it 
nc·c·ur:-: in from I 0 to 30 per cent. of all bodies exam ined. but in the United 
StntP:-: it iR not rn rommon. In ?85 West Indian workers at Panama Darling 
found lli prr rrnt. inf('Clrd. Jt is possible, he think:.:, that thrsc parasite's 
play a. rO\(• in am(J'hir 11,v:-:rntcry, the lr:-;ion:" of which J)('µ;in at thr rxnd loca
tion of the pointR of thrir attachment. 'I'hc trichocephalus rarely rausC'S 
i::yrnplom~. Frrnrh ancl Boycott found ova in ..JO of 500 Ony'R ITospital pa
tient~. 'i'h<'y found no etiological rclatiom:hip o[ the para::.itr lo appendicitis. 
Hfirrnl rnsoo ha\'e hcen reported in which profound anremia has occurred 
in eonnrc-lion with thii:; parasite, usually with dial'l'ha'a. Enormo11s numbers 
mn.r lw prr~rnt. as in Rudolph's rasc, without produring :tny i::yrnptoms. 

TIH' diagno::.is is readily made by the examination of U1<' fmees. which 
C'Onfnin. :-:omdimcs in grf'at abundance, the characteristic lem on-shaped, hard, 
!lark-hrnwn <'ggs. 

Dicotophyme renale(Euslrongylus gigas) .-This enormous nematode, the 
malr of which mL•nsures about a foot in length and the fe11rnle about three 
fert, orcurs in n•ry mnny animals and has oernsionally been met with in 
nrnn. 1t is usually found in the renal region and may entirely destroy the 
kidney. 

Aitguillula aceti. -Thr Anguillula areti, or vinegar eel , is sometimes 
prr~rnt in lhe urine (in one rase it is $aicl from the bladder). It is most 
protiahly a ronlnmination from a dirty boUle in which the urine is col
lec!l'd. 

Strongyloides intestinalis.-'fhe parasite was di,covrred in 187G b]' Nor
maml, and is lhe same as was formerly cfoeeribed ns Anguillula stercoralis 
ancl Rhabclonema intestinalis. It is a common parm1ite in tropical diarrhc:ea, 
partienlarh· in Cochin China. lt is found in about :1 p<'r C'('lll. of the med· 
iC'nl patiC'nlR in t11c Jsthnni s of Panama. and in from 20 to 30 per cent. of 
the patirnti:; in the ins:rne rlh·ision. \Vhen in. fargr- m1mbers they cause 
rliarrh~n. but from l1is :::.tucl irs there Darling ronc·lucl('s that they :irr not 
the cnm:r o! srverc clianhcr-a, though they may produce modern,te an remia. 
The mothPr worm hnrrows in the mucous membrane and deposits ova. The 
parasite is round in the upper parts of the imrn ll intestines. rrhey are met 
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with occasionally in the temperate regions. Three cases were reported from 
my clinic by rrha_rer. 

Acanthocephala (Thorn-headed ll'orms.)-The Giganlorhynchus or Echi
norhyrzcltus gigas is a common parasite in the intcsli nc of the hog and 
attains a large size. The Ian·~ dcYelop in cockclrnfer g rubs. The American 
inlermed iale host is the June bug (Sti les) . Lamb! found a small Echinor
hynclrns in the intestine of a boy. Welch's speci men, which was found en
cysted in the int esti ne of a soldier at Netley, is stated by Cobbold probably 
not to ha\'e been an Erhinorhynclws. Recenlly a case o f Echinorhynch:u.s 
mo11iliformis has been described in I ta ly by Grassi and Calandruccio. 

IV. PARASITIC ARACHNIDA AND TICKS 

Pentastomes. - 1. L1 NGUA'ruLA RHT NARTA (Penlaslonia tamfo ides) has a 
somewhat lancet-shaped body, the female being from 3 to 4 inches in length, 
the male about an inch in length. The body is tapering and marked by 
numerous rings. ~l'h e adull worm infests the fronta l si nuses and nostrils 
of the dog, more rarely of the horse. The lal'\'al Corm, which is known as 
the Lingualula serrala (Pentaslomum, denliculalum), is seen in the internal 
organs, particularly the l irnr, but has a lso been found in the kidney. The 
adult worm has been found in the nostril of man, b'ut is very rare and seldom 
occasions any inconvenience. 'rhe lanre are by no means uncommon, par
ticularly in parts or Germany. The parasite is very rare. Flint refers to a 
Mi ssouri case in which from 75 to 100 of the parasites were expectorated. 
The live r was enlarged and the parasites probably occupied this region. In 
1869 I saw a specimen which had been passed with tl1e urine by a patient of 
James IL Richardson, of T oronto. 

2. The PonOCEPllAL US CONS'rRJ CTUS (Penlaslonimn conslrictmn), has the 
length of half an ;nch, with twenty-three rings on the abdomen. It is found 
in the Congo distri ct and in parts of Asia . The larvre, found in cysts in the 
lungs and li ver, ca use di sease as they wander. The adult form li ves in the 
nn ::::a l raYilics and lungs of pythons and other snakes and man is infected 
probably through the drinking water. 

Dernodex (Acarus) folliculorum (var. h orninis).-A minute parasite, 
from 0.3 mm. to 0.4 mm. in length, which li ves in the sebaceous folli cles, par
ticu larly of the face. It is doubtful whether it produces any syrnptoP1s. Pos
sibly when in large numbers they may excite inflammation of the follicles, 
leading lo acne. 

Sarcoptes (Acarus) scabiei (Itch Insect).-This is tlie most important 
of the arachnid parasites, as it produces troublesome and distressing skin 
eruptions. '!'lie male is 0.23 mm . in length and 0.19 mm . in breadth; the 
female is 0.45 mm. in length and 0.35 mm. in width. The female can be 
seen readily with the naked eye and has a pearly-ll'hite color. It is not so 
common a para~ite in the United States and Canada as in Europe. 

'T'he insect li ves in a sm:i'l burrow, about 1 cm. in length , which it makes 
for itself in the epid ermi s. At the end of thi s burrow the fema le li ves. 
Tho male is seldom found. ' l'he chief seat of the parasite is in the folds 
where the skin is most delicate. as in the web between the fingers and toes, 
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the backs o! the hands, the axilla, and the front of the abdomen. The head 
and face are rarely involved. The lesions which resul t from the presence 
of the itch insect are very numerous and result largely from the irritation 
o[ the scratching. The commonest is a papular and vesicular rash, or, in 
children, an ccthymatous eruption. The irritation and puslulation which 
follow the scratching may completely destroy the burrows, but in typical 
cases there is rarely doubt as to the diagnosis. 

The treatment is simple. It should consist of warm baths with a thor
ough use or a sort soap, after which the skin should be anointed with sul
phur ointment, which in the case of children should be diluted. An oint
ment of naphthol (drachm to the ounce) is very efficacious. 

Leptus autumnalis (lfarvest Bug).-This reddi sh-colored par.site, about 
half a m ill imetre in size, is often found in large number s in fiPlds and in 
gardens. They attach themselves to animals and man with thei r sharp 
proboscides, and the hooklcts of their leg• produce a great deal or irritati on. 
They are most frequently found on the legs. They are readily destroyed by 
sulphur ointment or corrosive-sublimate lotions. 

I xodiasis (1'ick-fever).-Tn South Africa, particularly in the western 
prol'inccs or the Uganda Protectorate, the western districts of German East 
Africa and the eastern regions of the Congo l•ree Stale, there is a disease 
known by this name, believed to be transmitted by a tick-the Ornitlwdorus 
or .4rgas nwnbata. Christy states that the bile of the 0. savignyi does not 
produce any ill effects. The ticks lil'e in old houses, and lheir habi t. are 
very much like those of the common bedbug. This lick transmits the spiro
chreta duttoni, the cause of the Africa n form o( relapsing re\'c r already 
menlioned. 

The Dermacenlor occidenlalis is present in the Northweslern Stales from 
California to Montana. rrhe bites may cause severe lymphnngiti s. Tt appears 
to be the medi um of transmission or the Rocky Mountain spotted fever. 

In Arizona and other parts of the Southwestern Stales a tick-Ornitho· 
dorus m.eg11ini--is occasionally found in the ear and in the nose, causing 
suppuration and intcn~e su ffering. 

Several other varieties of ticks are occasionally found on man-the lxodes 
ricinus and the Dennacentor americanus, which are met with in horses and 

V. PARASITIC INSECTS 

Pediculi (Phthfriasis; Pediculosis) .-There are three varieties of the 
body louse, which are found only in persons of uncleanly habits. 

PEDI CULUS Ci.\PITIS.-The male is irom 1 to J .5 mm. in length and the 
rernale nearly 2 mm. The color varies somewhat with the different races 
of men . TL is light gray with a black margin in the European, and very 
much darker in the negro and Chinese. They are oviparous, and the female 
lays about sixty eggs, which mature in a week. The ova arc attached to 
the hairs, and can be read ily seen as white specks, known popularly as nits. 
'rhe symptoms arc irritation and itching of the scalp. When numerous, the 
insects may exci te an eczema or a pustular dermatitis, which causes crusts 
and scabs, particularly at the back of the bead. In the most extreme cases 
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the hair hC'comcs tangh·d in these crusts and maUc<l togclher, forming at 
the occipul a finn ma~~ which is known as plica polo11ica, as it was not in
frequml among the .Jewi:;;h inhabitants of Poland. 

Prn1 CL1 Ll'S COHl'OIUR (i·eslimenlornm).-This is consi<lPra\Jly Jarge r lhan 
thP head lorn~C'. ll lin:os on the clothing, and in sucking tl1c bloo<l cause:: 
minulC" h~t·morrhagic !'peck~. \Yhich are \'Cry common about the nt'ck, back, 
and abclonwn. ' l'hc irritation of the bites may cause urticnria , and the 
Rcratching is 11i:.;uallx in linea r lines. Jn long-!-ila n<ling ca~c:-;, particularly 
in olcl t.fo·~ipatecl C'haracters, the ski n becomes rough and g rca t.l y pigmented, 
a condition whic:h has been termed the rngabond's cliseasc-morb'Us errorwn 
-and which may he mistaken for the bronzing or Addison's di sease. rrhe 
pigment a! ion in some cases may be extreme and extend to the face and 
bucra l nrncosa. 

J >11TJ11111us l' llJllS differs somewhat from the other f orms. and is found 
in the parts of the body covered with short hairs, as the pubes; 1nore rarely 
the ax ilia trncl eyebrows. 

The laclies bleufllres or peliomata, excited by the irritation of pcd iculi, are 
pecu liar subcu ticular bluish or slate-colored spots fro111 !3 to 10 mm. in diam
dC'r SC'C n nhout the abdomen and thighs, particnlarl,r in febrile cases. They 
are ,·cry well pi ctured in ~[urchison's work on F e\'Crs. The spots are more 
mnn:t'd on white thin ::;kin s. They are stains caused by a pigment in the 
secrPtion of the sa li\'ary g lands of the louse. I have never seen these maculm 
cerulra', ns they are abo ra!IC'cl , without finding the lice or their nits. 

T1a:AnrnNT.- For the P ediculus capitis~ when the condition is very bad, 
the lrnir shou ld he cut i-;ho rL, as it is very difficult to destroy thoroughly all 
the nits. Hepcatecl saturations of the 11air in coal-oil or in turpentine are 
u!'i ually l'fliC'::te:ious, or with lotions of carbolic acid, 1 to 50. Scrupulous 
clennlincss and C'are are !'i ufTici ent to pre\'ent Tceurrence. ]n the case of the 
P ediculus corporis, Lhe clothing should be placed for hours in a dis infecting 
on:n. T o allay Lhc itching a warm bath containing 4 or 5 ounces or bicar
bonate o f' i-:oda is u!'irf'u l. ''fhc skin may be rubbed with a lotion of carbolic 
acid . 2 clra ch rn s to the pint, with 2 ounces of glycerin. For Lhe Pltlhirius 
pubis wl1itc preripita te or ordinary m ercuria l ointment should be used, and 
the part:-; Rhou ld be thoroughly washed two or three times a day with soft soap 
and water. 

Cimex lectularius (Gom11W1' Bedbug).-Thc tropica l and sub-tropical 
variety is Cimex rolundalius (W. S. Patton). lt Ji ,-es in lhe cm·ices of the 
bed~tec.Hl and in the cracks in the floor and in the walls. H is noctu rnal in 
its hn.hil!'i. 'l'hc peculiar odor of the insect is caused by the secretion of a 
special gland. The parasite possesses a long proboscis, with which it sucks 
the blood . Individuals differ remarkably in lhc rear lion lo the bite of this 
imcct ; ~o mc arc not disturbed in the slightest by them. in others the irrita· 
tion rausC'H hyper::emia and often intense urticaria. Fumigation with sul
phur or Rcour ing wilh corrosive-sublimate solution 01· ke rosene dest roys them. 
Iron hedslracls shou Id be used . 

P ulex irritans (Conimon Flea) .-The male is from 2 to 2.5 mm. in 
length. the female from 3 to 4 mm. The flea is a transient parasite on 
man. ' l'hc bile cauRes a circular Ted spot of hyperremin in the centre of 
which ls a.. l ittl e speck where the boring apparatus has entered. The amount 
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of irritation caused by lhe bite is rnriable. Many persons suffer intensely 
and a cliffu5ic erythema or an irritable urti caria develops; others suffer no 
inconvcnil'ncc whatever. 

The i'ufrx venetrans (sand-fl.ea, jigger) is found in lropical countries, 
particularly in the W"cst Indies and South America . It is much smaller 
than the common fl<1a, and not only penetrates the skin, but burrows and 
produces an inflammation with pustular or vrnicular swelling. It most fre
quently allach lhc feet. It is readily removed wilh a needle. Where they 
exist in large numbers the essential oils are used on the feet as a preventive. 

VI. PARASITIC FLIES 

(Myiasis, Myiosis) 

The accidental invasion or the body cavities and of the skin by the larvre 
of the diptera is known as myi..:1sis. 

The larY::e of the Lucilia, macellaria~ the so-called screw-worm, 11ave been 
found in the nose, in wounds, ancl in the vagina after delivery. ':rhey can 
he remoYecl readily with forceps; if there is any difficulty, thorough 
deam.ing and the application o[ an antiseptic banclngc arc suflicicnt to kill 
them. 'rhe ova of the blue-bottle fly may be deposited in lhe nostrils, the 
<'ars, or the conjunctiva-the myiasis narium, aurium, conjunctivre. This 
inrnsion rarrly takrs place unle:::s thrs<' rrgions arc the scat of cli :::ease. 
·in the nose and in the ear the larva:! may cause i::erious inflammation. Even 
!he nrethra ha s not bC'rn !=ipnrcd in the:::e dipfciro11s inrnsions. 

Gastro-intestinal myiasis may re8nlt from the swallowi ng o[ the Jarvre of 
the common housc>-fly or of species of the grm1s , lnll1 omyia. There are many 
cases on record in which the larva:! of the 1ll1u:ca domrslira have been dis
charged by vomiting. ln:::tanccs in which diptrrous Jarvi(' have been passed 
in the f::eccs are less common. Finlayson, of f:ln !'gow, has report ed an inter
est ing case in a physician. who, after protractrd con~tipnlion nnd pain in 
the back and :;; ides, pm:srd large numbers of lhc larva~ of lhc fi ower-fly
A nlhomyia canfrularis. Among other form s o[ larv::c or grnll cs, ::is they are 
sometimes called, which hare been found in the fox·rs arc tho~r o[ the com
mon house-fly, the blue-bottle fly. and the Techomyza fllsca . The larvre of 
other insects arc extremely rare. Jt is stated that the caterpillar of the 
tahy moth has been found in the faces. 

·A specimrn of the lfomalomyia scalaris. one of the privy fli es, was sent 
to me by Dr. JTarl;n , of Kaslo Cit-·. British Columbia, lho larv"' o[ ll"hich 
were pa;sed in large numbers in the stools of a nrnn ng-<•d twenty-four, a 
nativC> of Loui!-!iana. They were present in the stools from May 1 lo J-uly 
15, 1897. There nre cnscs in which the lanre have been passed for years, in 
one instance 12 y(•ars ! 

Although no. grave results necessari ly follow the invasion of t.he alimen
lnry tract hy the~e l:uvoc-, y('t they may he the cause of serious intestinal ulcer
nlion m:rnifcsting ilsrlf hy a clyscntCTic disease with fatal result. Cockayne, 
11hn has recently (lnl2) stud ied the question, states that there are [our 
(h·nth::; on rl'corcl. 

22 
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Cutaneous Myiasis.-The most common form of rula1H'o11s 111,11ia.;;is is that 
in which an cxlcrnal wouncl becomes "liYing." as it is cnl lccl . rrhif:! myiasis 
vulncrmn is caused by the larvm of either the blue-bottle or the common 
flesh-fly. 

The skin ma)' also he infected by the Jan-m or the Musca 1•omiloria, but 
more common ly by the hot-flies of the ox and sheep whirh OC'C'nsiona lly at
tack man. This conditi on is rare in temperate clinrnll'S. )l at;1~ hns <lC'strihecl 
a case in which Cl'Sl rns lan'ro were f0tmcl in the glufrn \ n'gion. h1 parb°' o[ 
Central Ameri ca the eggs of another bot-fly, the Dennalobia, arc not infrc
quC'nUy cl cpo~itcd in the skin and produce a swelling very like the ordinary 
boil. 

Dermamyiasis linearis migrans cesb'osa is n rcmarknblc cu tnnrons c<rnrli· 
tion, observed prirticularly jn Russia and occasiona lly jn other countries. in 
which t.hc lflrva of Gaslrophilus eqU'i (Samson), the horse bol-fly1 makrs a 
~lightly rai sed pal e r C'd ccline" which travels ove r lhe body !'ur rac0. sometimes 
with g reat rnp icl ily. Tt hns been Tefcrred to as l .. arrn rni gra ns and as Crerp
lng Eruption. (Sec Hamburger, J ournal of Culaneous Oi sca:;.:r~. ]!)01.) 

In Africa t.he larvro of lhe Cayor fly are not uncommon ly fonn1l hrnrnlh 
th e ski n in Jillie boils. Jn the Congo r egion Du tton, T odd. fill(] C'hri~t.r 
found a troublr!'=ornc blood-sucking dipterous larva, kn own as the fl oor mag
got, lhe fl y of which is the Anchmeromyia lulcola. 

Phlebotomous Fever.- Tn IIerzegoYina . )falta an1l Crrtr nncl other pnrt5 
of the i\lcdilcrr:rnenn there is a feyer ot two or thrrc dcH·s· dumtion, cau:'ed 
hy the bite of the sa nd-fly, Phlebotomus 71a1H1lasii. Th~ mnnifrslations are 
those of ferer rilone, and may be mistaken for aborli\'£• typhoid, febricula. 
or mi ld Malta fcw r. The di sease is known as pappal11ri fl'\'{' J' nncl on the 
Dalmntinn coa:-t it is !'=CYCre. rrhe experimrn t s or Doerr nn<l of Birt show 
that. the cli~caRC' is rcaclil_y ean!'=ecl by the bite of infcctrd ~:rncl-fli C'R. 

Caterpillar Rash. -Jn some di st ricts in Europe the hair~ of the proces
sion caterpillar, pnrticularly of the species Cneiltocampa. r:rn:-e an inten:-c 
urticaria, the so-called U. evideniica. ':rherc aTc districts in Sw it. zc l'innd 
which hnve llC'en rend ered uninhabitable in consequence of the ski n rn:-;hcs 
cau!'C'cl by the caterpillars. Of late yea rs in New Eng la nd nn<l some other 
parts of the United Slate' the caterpillar of lhc brown-tailed rnolh has cau,ed 
much cli~comfort. The hnirs are widely di stributed hy .the wind, a nd the 
barbs are so arranged that they readily work into the i::.kin. Whole fornilics 
lrnYr been affected by an intense eruption which has been rni~tahn for that of 
small-pox. Jn England. Thresh has ca lled attention to the frequency of 
the~e caterpillar rash es clue to the yellow-tailed molh, Podlirsiri simili.s. 

Harvest Rash (Hryfhrma Aulumnale) .-Tn part~ o[ England during 
thC' autumn ma ny people are attacked by the harvest bug or harvesters, which 
mriy cnuse a very oh~tinate and distressing malady. Usuall y aftributed to 
the harvrst spider, it is in rea lit~r caused by a. rnilr, parnsitic u pon it. lhr 
hexapocl larva or the silky trombidian. It is so small as to he •carccly visible 
aml is brick-red in color. They chiefly attack persons with delicate 'ki ns 
on the ankles and legs. hut they may also nltack the anrn and lhc neck. 
The mile attaches itself to the skin by ils claws, sucks lhc blood, and the 
swollen red abdomen mny sometimes be seen as a bright-rC'cl dot. A papulo
\'es icular, somelirnes a pustular, eruption with an intolerable itching is 
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cau~C'cl by it. Ro inkn~e may the eruption be, wilh perhaps an entire family 
allackr<l at onrt'. that Kt1Kpirion of poisoning may be aroused. The parasite 
is readily killed uy benzine. 

K INFl~C'rIOUS DISEASES OF DOUBTFUL OR UNKNOWN 

ETIOLOGY 

I . SMALL-POX (Variola) 

Definit ion.-An aC'u lr infectious disease characteri z(ld by a cutaneous erup
tion which pai;:ses through the stages or papul c, YC'!'ielr. pusluk\ and crust. 

History.-'J'hc existence of the disease in ancient E~gypl is suggested by 
lhe crnplion on Lhc skin of a mummy of lhe 20th dyn•rnty-1,200 to 1,100 
B. C. (Jfoffrr and Fcrguf.lon). The diseaf.le existed in C'hina. many crntnr ics 
before Chrisl. The pesfa magna described by Ualrn (of which ~ l; 1rc u s Aure
lius dicrl) i:-1 brli0\'rd lo have been sma ll-pox. "In lhr si~lh century it prc
\•a ilcd, and RubS('f[U('nt.iy, at the lime of the C'rusnc!Ps, brrame widesprend. 
It was brought to America by the Spaniards carl.v in thr sixlcenlh century. 
The f'irst accurate at·count was given by Rhazcs. an Arabinn physician who 
liwc.l in the ninth century, and whose adm irable <lrscripiion is a\·nilablc in 
Orrrnhill"s translation for the Sydenham Sol'ictv. In the RC'\'Cnlernth cen
tury the illustrious Hyclcnham diri'erenfjaf.('d m('a~Jes from small-pox. Special 
events in the history or the disease are lhe i11lro<luclion of inoculntion into 
Europe, by Lady Mary Wortley Montagu, in 1718, and the d iscovery of vacci
nation by Jenner, in 1796. 

Etiology.-Rmnll-pox is one of the most vi rulent of conlagious diseases, 
and pcr~ons exposed, if nnpl'otected by w1ccination, arc nl most invariably 
attacked. l1rntunccs of natu ral im munity arc ra re. It is sni d that Dicmer
broeck, a cclcbra lcd Utrecht professor in the sevenlrrnlh century, was not 
onlj' himself exempt, but. l ikewise many members of his fnrni ly. One or the 
nursl's in !!IC' small-pox department of the l\fontreal Gcncrnl Hospital stated 
that she had nc\·cr been successful ly \'accinalccl, and she certninly had no 
mark. An altack may not protect for Jife. '!'here are undoubted cases of a 
f:Cconcl. rcpulNl instanccs1 indeed, of a th ird attack. 

AoE.-8mall-pox is common at all ages, but is particularly fata l to young 
C'hilclr('U, or :i,1 ()I deaths in the :Montreal epidemic of 1885-18G, '2,717 were 
or children under ten years or age. 'rhe fetus in ulcro may be attacked, but 
only if the mother herself is lhe subject ol the disease. The chiiLl may be 
horn with the rash out or with the scars. Jn the case of twins1 only one may 
be attal'kccl; Kallenbach records an instance of triplets. only two of wh ich 
ll"ere affcclccl (C'omby). Children born in a small-pox hospital, if vaccinated 
immrcliately, mn.r eflcape the disease; usually, howc\'er, they die early. (See 
Ilunler's works, iY, p. 7-1.) 

Sr<x .-~l nlcs and females arc equally affected. 
RACE.-Among aboriginal races small -pox is terr ibly fatal. When the 

dir;ease was f'irst introduced into America the Mexicans died by thousands, 
and the North American Iaclians have also been frequenlly decimated by 
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this plague. It is slated that the negro is c•pecialty susceptible, and the 
111ortatily is greater-about 42 per cent. in the black, again•t 29 per cent. in 
the white (\\'. ,\I, \\'ckh}. 

It is claimc<l that isolat ion hospitals increase the incidence of the disease 
in a locality. ,J. Olaistcr, who has considered the whole question very care
fully, concludes that as a CC'nlrc of traflic such an h1slilulion, through the 
ch::mnrls of llllil\'OidnlJJc human ini.ercour~c, naturally farnrs the spread of 
the disc:isp lornlly, hut clC'ci(ks against the acrinl conveyance of the disease, 
in spite of the \Cry strnng C\'idcncc. 

'l'hr disc•nsr Fano11ld1rs hNc ;1nd there and when conditions are favorable 
bc<'omrs rpidrmir. '/'hi~ was wrll illustrated by fhC' crk1bralrd ~tontrcal oul
brrak of l ~R!'i. For !'l'H' rnl yrn1·s Uu_'t'C' had lH'< 'n no sn111ll-pox: in lhe cily, and 
::i larg<' unprolrC'lt•d pnpul:ll .ion np nn1ong the F'rcnc:h-C1n rrnclions, many 
of whom \\'('J'C' oppos('d lo On Ft·lH·uary '28 a. Pultnrnn-ear con-
d11clor, who had tra\('ll'd rrom Chicago, was all111itlr1l inlo th e H Otcl-Dicu, 
the ri,ic ~ma lt-pox hospilnl heing nl tlic lime closNl. lsolnlion was not car
ried out. and on thr :I sl of ,\.pril a scn·anl in the hospital cliccl of sma11-pox. 
Following her deeraf::C', the :111thor it.ies of lhc hospital dismis!=wcl all patients 
prc~enting no symptoms of «nntagion who could go home. 'l'h r disease spread 
like fire in dry grass, nncl within nine months 3,)Gl persons died in the city 
of small-pox. 

VAHL\'l'ION8 TN Till·: YrncLENCE OF ErrnEMJCS.-Sydenham statrs that 
"small-pox nlso has its prc·uliar kinds, which take one form during one series 
of years, and nnoUlC'r during another"; and not only does what he railed the 
cp id rmic conslitulion \'ary gre;"ttl.Y, but one sometimes sees the mosl extra
ordinary varinlions in the inlrnsity of Lhe disea8c in members of a family 
all exposed to the ~amc inrection. A striking illuslration o( Lhis rnriability 
has been giY('Jl in the rcrenl <'pidcmics, which have been of ::.o mild a clrnracler 
that in rnany ]o('nliLi0s ii hns been mistaken for chicken-pox; in others, par
ticularly in the United States, the belief prevailed lhat a new disease had 
arisen, lo wh ich Hie nnmr ''Cuban ilch'~ or "Philippine itch'' has been girnn. 
Very of1en n coned di:ignosis has not been .reached until a. fatal case has 
occurred. AH will br mcnlioncd, a small outbreak occurred in on e of my 
wards for colored pHtients, which we mistook at first for chicken-pox. The 
$;flme pecul iarjti(•s have been obsened in the Leicester, Nottingham, and Cam
bridge oulbrraks. Even in unyaccinated children the disease has been exceed
ingly miltl. Some of Ilic J..ieiccster cases had only a few pocks (Allan War
ner): hut this is an old story in lhe history or the disease. John ~r.,on 
Good, in c·omnwnling on this ,·cry point, refers io the great vnriability in the 
Ppiderni<s. and :-l;11l•s Llinl he himself as a child of six ( 1770) pnssc<l through 
.~mall-po'- wilh '(searccly any disturbance and not more than twenty scattered 
pustules""! 

r11he di~e•lRC' rleseribt'd in some of the Brazilian stales as Alasirin amas, 
or \'arioloid rnricl• lla, ~een al~o in the West Indies, is probably a mild small
pox. 

Recc11l l'm•alence.- ln the United Slates in 1909 there were 24,099 cases 
with 150 deaths; in 1~10, 30,35i cases and H5 deaths. 'rhc mild type of the 
disease conlinurn, but in places there Jinyc been virulent outbreaks. In 
England and \\'ales there were only 10 deaths from the cliscase in 1910. 
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NATURE OF CONTAGION.-ProtozoOn-likc bodies were described in the 
skin )('sions by Guarnieri-Urn cyloryclr$ rariolw. Councilman and hi s col
leagues de::cribe a protozoOn with a donhlc cycle and cytoplaRm ic Rtagc, with 
small ~truciu relcss bodies in the lower layer or lllf' l'pitlit'lia1 cells. '!'he dried 
Eca l c~ constitute by far the most important clcn1P nl, nnd as a dust-li ke powder 
arc distributed everywhere in the room during convalescence, becoming at
tached lo clothing and various articles of furniture. rrhe disease is probably 
contagious from a Yery ea rly stage, though l think it has not yd brcn de
termined whether the COlllagion jg aciiYC before the eruption dcvcJOp$. r_rhc 
poison is of unusual tenacity and clings to jnfccted 1ocaJjlies. It is comeycd 
by persons who haYc been in contact with lhc sic:k and by fomilcs . During 
epidemi cs it is no doubt widely spread in 8trcct-cars and public co nveya nces. 
IL must no t be fo rgotte n that an unprotrctrd person may contract a ve ry 
vi rulC'nt form of the disease from the mild vario1oicl. 

Morbid Anatomy. -'l'he pustules may be seen upon the tongue and the 
buccal mucosa, and on the palate; sometimes also in the pharynx and the 
uppC'r part of the ccsophagus. Jn exceptiona ll y rare cases the rash extends 
down the ccsophagu& and eYcn into the stomach. Swel1ing of the Peyer's 
follicles is not uncommon ; the pustules han~ been seen in t11c rectum. 

In the lar11nx the crnption m ay be associated wilh a fibrinous exudate and 
sometimes with ccdema. Occasionally the inn ammaliou penetrates deeply 
and i1wol\'eS the cartilages. Jn the trachea and bronchi tlicre may be ulccra
ti,·c eros ions, but true pocks, such as a rc srrn on the skin, do not occur. 

The heart oceasiona lly shows myocardial changes, parenchymatous ancl 
falty; cndoca rd itis and pc ricarclitis arc uncommon. French writers have 
de:-:c-ribcd an enda rtcritis or the coronary ve!->scls. T he splem jg ma rkedly en
larged . .\par t from the cloudy swell ing and area~ of coagulation-necrosis, 
lesio ns or the kidneys arc n ot common. Nephritis may occur. 

In the hmmorrhagic form exl rn vasat ions arc fou nd on the sC'rous and 
mucous su rfaces, in the parcnchyma of organs, in the connective tissues, 
nbout the ne rve-sheaths nnd in the muscles. ·1 n one instance l found the 
entire retro-peritoneal tissue infiltrated with a large coagu1um, and there 
were also cxtcns i\'C cxtravasatious in the course or lhc thorac ic aorta. ITm
morrlrnf\"CS in the bone-marrow have alc;;o bcrn described. The spleen is 
firm and hard in hremorrhngic small -pox, and such was the case in seven in
sta nces 1 examined . Jn these rapidly fata l forms the liYer has been described 
as fatty .. but in 5 of my 7 cases ii was of n ormal size, dense, and firm. 

Symptoms.-Thrcc forms oI sma ll -pox arc described: 
(a) Variola vera; (1) Discrete, (2) Confluent. 
(b) Yariola ha:morrhagica; (1) Purpura variolosa or black small-pox; 

(2) ll :l'morrhagic pustular form, ,·,uiola hmmorrhagica pustulosa. 
(c) l 'arioloid, or sma ll-pox modified by vaccination. 
(a) VAl<tOL\ VtmA.-'l'he affection may be eomeniently described under 

various stages: Jncubalion.- "From nine to fifteen days; oftenest twelve." 
I have seen it as ea rly as t1ic eighth day nfter exposure, and the re are wcll
authcnticatcd instances in which this stage !ms been prolonged Lo iwcntJ1 

days. J L is unusual for palirnts to complain of nny symptoms. 
Inrasion.-In adults a chill and in children a convulsion arc common 

init ial symptoms. 'l'hcre may be repeated chills within the first twenty-four 
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hours. lnlense frontal headache, scrnrc lurnhar pains, and rnmiting a1~ \'er; 
constant features. 'J'lic pains in the bac:k: and in the limbs arc more SC\Crc 

in the initial stage o[ this than of any other crup lirc fever, and tlH'ir <:0111!11 -

nalion with headache and romiling is so suggcsli\'C that precautionary meas
ures may oflcn be ta ken se\'cral days before the erupt.i on appears. 1.1.'hc lc111-
pcralurc rises quickly, and may on the first clay be 10:3° or 101,0

• The pulse 
is rapid and full , not often dicroLic. ] n scYcrc C3$CS there may be markc<l 
delirium, particularly if the fever is high. The patient is rcsllcss and dis
tressed, the face is flushed, and the eyes arc bright and clear. The ski n is 
usuaJ!y dry, though occasiona lly there are pl'ofuse swenls. One cannot judge 
from the initial sy mptoms whether a case is 1ikely to be discrete or confluent, 
as convulsions, severe headache, and high fever may precede a vel'y mild 
at lack. 

In itial Rashes.-rl\vo forms can be distinguished : the di tr use, scarlatina}, 
and the macular or measly form; either of which may be associated with 
petecbire and occupy a variable extent of surface. ln some instances they arc 

CHART I X.-TRUE SMALL-POX (Striimpell). 

general, but as a rule they are limited either to the lower abdom inal areas. 
to the inner surfaces of the thighs, and to the lateral thoracic region, or to the 
axillre. Occasionally they are found over the extenso r su rfaces, particularly 
in the neighborhood of the knees anJ elbows. These rashes. u~ually purpuric, 
arc often associated with an erythcmalous or ery:-; ipclato us blush. The scarla
tinal rash may come out as earJy as the second day, and be as diffu$C an<l 
vivid as in a true scarJatina. The measly rash may ali-:o be diffuse and resem
ble closely that of measles. Urticaria is only occasionally "ccu. It was pres
ent once in my Montreal cases. The inHial Tashcs a rc more abundant in 
some epidemics than in others. 'L'hey occur in from 10 to 1G per cent. o[ case;. 

Ernption.-(1) In the discrete form , u sually on the fourth day, mac
ules appear on the forehead, preceded sometimes by an crythcmnlous flu sh, 
ancl on the anter ior surfaces of the wrists. Within the first twenty-four hours 
from their appcarooce they occur on other parts of the face and on the ex
tremities, and a few arc seen on the trunk. ~rlir spots arc from 2-3 milli· 
metres in diameter, of a bright red color, and di sa ppea r compl elcly on pres
sure. As the rash comes out the temperature fal ls, the general symptoms 
subside, and !he patient feels comfortable. On the fifth or sixth day the 
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pnpuk·~ thangl' into Hsides with clear summits. Each one is elevated. circu
lar, and pn·i.:<.·nb a little clcprc::.;!5ion or umbilication in the centre. About the 
<.•ighth day tl1l' vcsic:IC'~ ('liangl' into pustull's. the umbilic:ation di~appcars, the 
flat lop <l~Hlllllt'S a globular form and becomes grJyish-ycllow in color, owing 
lo the <.·onlain1..·d pus. There is un areola of injection about the pustules and 
the !'kin h<.•twecn them is swollrn . This maturation first takes place on the 
fau•, and follows the order o[ the appearance of the crupUon. 'Phc tcmpera
lur(• now ri1'l'S-S<.'c:ondary fcrcr-and the general symptoms return. 'l1he 
swt•lling about the pustules is attended with a good deal of tension and pain 
in llie l'a<:e; the eyelids become swollen and closed. ln the discrete form the 
tt•111pt'n.1lurc of maluralion docs not usually remain high for more than 
lwenly-f'our or lwcuty-six hours, so that on Lhc tenlh or eleventh clay lhc 
fc\'Cr disappears and the stage of convalescence begins. rr he puslules rapidly 
dry, first on the fac.:c and then on the other parts, and by the fourteenth or 
fiftecnlli day dl1squa111alion may be far ad\'anccd on the face. ' l1hc march 
aud disll'ilrnlion of the rash arc oflcn most characteristic. '.l'hc nbdomcn and 
g-roing and tlw lcg-s nre the parts least affected. 'J'hc rash is often copious on 
the upper parl ol' the back, ::;canty on the lower. Yc~icles in th~ mouth, 
pha1·y11.x, a~:d laryux muse soreness and swelling in these part~, with loss of 
mite. \\'lwlhcr pitting lakes place depend~ a good deal upon the scYcrity of 
the dir;ca!:ic. In a majority of ca$CS Syclcnlrnm 's statement holtls good, that 
"it is Yery rarely the case lhat the distincl small-pox leaves its mark." 'l1he 
odor of u small-pox patient is Ycry distinctive even in lhc early stages, and J 
ha\C known it to be a help in the di<1gnosis o( a doubtful case. 

("!) 'l'hc C1011/lurnt For111.-\\'ilh the ~amc inilial symptom~. though usu
al ly of greater :-:cYcrity, lhe rash appears on the Iourlh, or, uceonling to Hydl'H
ham, on tile third <l;.ty . ' l'he more the cruplion shows itsC'lf before the fourth 
day the more sure it is to become confluent (Sydcnh:11n). 'J1hc papulcs at 
first may hr isolated, uncl it is only late r in the stage of maturation that the 
eruption is conflucnl. But in se\'ercr cases the skin is swollen and hypcncmic 
and the p:1pulrs arc very close together. On the feet and lian<l:;;, t.oo, the 
pc1pult1s arc thickly set; more scattered on the fonb1-i; and quite discrete on 
the trunk. \\'ilh the appearance oi the eruption the symptoms subside and 
Uir rc,-er remits, but not to the same extcnl as in the di:::crcle form. Oc
casionally the lc1~1perature falls to normal and the patient may be vcr)~ com
forlahlc. '/lhcn. usually on the eighth clay, the fever again rises, the Ycsidcs 
l'i1:.111gc to pu:-::tult•s, the hypcncmia becomes intense, the swelling of the face 
and hands intrl':ISl':-::, and by the tenth day the pu:::tulcs lul\'C fully maturated, 
nHlll\' of them ham c:oaksccd, and the entire skin of Lhc head and exlremitics 
is a ~upt'rfi('ial abscess. The fc,·cr rjses to 103° or 105°, the pulse is from 110 
to 1:!0

1 
and there is often delirium. As pointed out by Sydcnham, salirntion 

in adults and diarrhIT'a in children arc common symptoms of this stage. 
Thcrc i~ 11:-:ualty much thirst. 'rhe cruplion may also be present jn the mouth, 
and u~ually the pharynx and larynx are juyoJrnd and the voice is husky. 
Great swelling of the cervical lymphatic glands occurs. At th is stage the 
patient. presmts a terrible picture, unequaled in any other disease and one 
wliidi fully ju!'lifil'~ lhe horror and fdght with wl1ich small-pox is associated 
in lhc puhlic: mind. l~n·n when l11c rash is conilucnt on the face, ha11ds, and 
feet, the JHl:;;lulcs reu1ain discrete on the trunk. The danger, as pointed out 
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by Sydenham, is in proportion to the number upon llic fore. " Jr upon the 
face they are as thick as sa nd. it is no advantage to have tliem few and far 
between on the rest of the body." In fatal C3'CS by the tenth or c]e,en lh 
day the pulse gels feebler and more rapid, the delirium is marked, there is 
subsultus, sometimes cl iarrhrea, and with these symptoms the patient dies. 
In other inslanct'S between the eighth and eleventh <lay li :rmorrhagic fea
tures occur. \\'hen recovery lakes place, the patient enters on the clcrcnth 
or l\l·elflh day the period of desiccation. 

Desiccalion.-'l'he pustules break and the pus exudes or they dry and 
:Corm crusts. Thrnughout the third week the clcs icca lion proceeds and in 
cases of moderate scvcrily the secondary fe\'Cr subsides; but in other::; it may 
persist unti l th e fourth week. 'rhe crusts rn confluent s mall-pox adhere for 
a long lime and ihe process of scarring may take ihrcc or four wccki:; . On 
the face they fa ll off singly, but the tough epidermis of the hands and feet 
may be shed en ti re. 

(b) lfLRMOHH11.\GIC S~L\LL-POX occurs in two form s. ]n one, the pe
techial or black small -pox-purpura variolosa--the special sy rnptoms appea r 
early and death follows in from two to six days. Jn the oilie r form the case 
progreSf'CS as one o[ ordinary variola, and in .the vcsiculnr or pu~tu lar stage 
hremorrhagcs take place into the pocks or from the mucous mcmbranes
t·ariola lucmorrh agica puslulosa. 

Furpura 'tarlolo8a, is more common in some epidemi cs than in others. 
lt is l c~s freq uent in ('hildrcn than in adult~. Of 27 ca~cs ndmilte<l to the 
small-pox depa rtment or the :Montreal General 1 I ospital there were 3 under 
ten yea rs, -l between fifteen and twenty, 9 between twenty :ind twenty-fhe, 
7 between twenly-firn and lhirty-firn, 3 between thirty-Jive and forty-five. and 
1 aboYc fifty. Y oung and vigorous persons Beem more liable to this form. 
Several or my Cll SCS WCl"C aborc the arnragc in Hl\I SC' Ular deYrlopment. 1\len 
arc morn frequently affecled lhan women; thus in my li ~ t there were 2 l males 
and Only 6 females. 'J'hc influence or Vaccinalion is BhOWl1 in tJi e ract that 
of the ca8cs 1-l were unvaccinatccl , while not one of the 1 :~ who had sea rs had 
been rcvacci natcd . The illness starts with the usual sy mptoms, but with 
more intense constitutional disturbance. On the evening or thr !'CConcl or on 
the third driy there is a diffu~e hyper:rmic rash, prirtic·u larly in the groins, 
with small punctiform li~morrhages . The rash extends, ]J('{'Omrs more dis
tinctly hremorrhag ic, and the spols increase in size. E C'd1,r111osl's appear on 
the conjunctirn:i, and as ea rly as the third day there may he hcc111orrhages 
from the mucous membrnnes. Death may lake ph1ce before the papules 
appea r. Jn lhir.; truly terrible affection the patient may present a frightrul 
appeara nce. 'J'he skin may ham a uniformly purplish hue and the unfortu
nate victim may C\Cll look plum-colored. The face is Bwo ll cn an<l large con
junctiva! h:.t'mo1Tliages with the deeply sunken cornea:! gire a gliasily appear
ance to the fea tures. The mind may remain clear lo the end. Death occurs 
from the third lo the sixth clay ; thus in thirteen of my cases it look place 
~etween th ese elates. The earliest death was on the third day and there were 
no traces of pa pules. 'l1h cre may be no mucous hmmorrhages; Urns in one 
case or a most virulent character death occurred without bl eeding early on 
the fourth day. Ummaturia is perhaps most common, next h:.cmatemesis, and 
mcl ::cna was noticed in a third of the cases. Metrorrhagia was present in one 
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only or the six remales on my list. ll:Emoptysis occurred in five cases. 'l'he 
pulse in I his rorm of small-pox is rapid and often hard and small. 'l'he 
respirations arc greatly increased in frequency and out of all proportion to 
the intensity of the rever. 

] n rariolri pu.~tulosa, ha•nwrrhagica the cliseasc progresses as a screre case, 
and th<' ha:monhagrs clo not occur until the vesicular or puslular stage. The 
first irH1irntion is l1tl'morrlrn.ge into the areolrri o[ the poeks. and laler the matu
rated puslulrs fill with blood. 'l1hc earlier the ha_•morrhagc the greater is the 
danger. RIC'rcling from the mucous membranes is al~o common in this form, 
and Lia' grl'at majority of the cases proYe fatal, usually on the i::evenlh, eighth, 
or ninth driy. hut n few cases recover. Jn patients with the di~C'rete form, if 
allow"d to gd up early, lu:emorrhagc may take place into the pocks on the legs. 

Leurocy/Ps.--ln n1riola vcra there js a marked lcucocytosis, 12-lG ihou
!':a ncl , nhnut the c igMh clay, then a slight decline nnd a Tise rigain about the 
twPlflli or foudC'cnll1 clay, sometimes to 18,000 or 20,000. There is an in
CrC'a:-c in the mononuc·lpar rlcmrnt-s, which mav be the on!~· marked feature of 
the mild ca!':('S (.IHagrath, Hrinckcrho[, an cl :Bancroft). · 

(c) VABIOLOID.-rrhis term is applied to the modified .form which affects 
persons who hnvc been Yncdnatcd. It may set in wilh abruptness and seYerity, 
the temperature reaching 103°. More commonly il is in e\'Cr.Y respect milder 
in its initial ~ymptoms, though the headache and backache may be Yery dis
tres~ing. The papulcs appear on the evening o[ the third or on the fourth 
clay. 'rlicy arc few in number and may be confi ned to the face and hands. 
The fcrer drops at once and the patient feels perfcc1ly comfortable. The 
''esiculation and maturation of the pocks take place n1piclly, and there is no 
secondary [ever. rrhcre is rnrcly any scarring. As a rnle, when small-pox 
aUttcks a pC'rson who has been rnccinated within fiye or six years the disease 
is milcl, bui it mny prove severe, even fatal. 

Abortive Types.-As already mentioned, recent epidemics have been char
acterized by the ln1·gc number of mild cases. Even in un vaccinated children 
only a few pustult>s may appear, and the disease is over in a few clays. Even 
with a thickly sci eruption the vesicles at lhe fiflh or sixth clay, instead of 
filling, dry and abort, forming the so-call ed horn-, crysialline-, or wart-pox. 
l'ariola. sine Pntplio11e is cl<'::rribcd. I saw no cases or the kincl in Montreal. 
1'hcv seem to ha\'e been not uncommon in the recent epidemics. Bancroft ob
~en~cl twehe cases in the Boston outbreak, all among phyRicians and attend
ants. 'J1he symptoms are headache, pain in the back. fe,·cr. and vomiting. As 
alrcacly menlionccl, the pocks may be ,-ery scanty and easily ornrlooked, e\-en 
in nm·accinall'll pcri:<ons. One of Bnncroft's cases was or special interest-a 
pregnant woman who had slight symptoms after exposure, but no rash. Her 
child Rhowccl a typical eruption when two clays old. 

Complications. -C'ousiclering lhe severity of many of tl1e cases and the 
charactN of the cli~easc, associated with multiple foci of suppuration, ihe 
complicntions in smnll-pox are remarkably few. 

Laryngitis i!-1 ~erious in three ways: it may produce a fatal redema of the 
glotlif:;; it is li<1blc to extend and in volve the carti lages, producing necrosis; 
and by climiniRhing fli e sensibility of lhc larynx it may allow irritating par
ticles "to reach the lower air-passages, where they excite bronchitis or broncbo
pnP11monia. 
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Bronrho-p11eumo111·,,, is nlmost inrnrinbly prr~cnt in fotal cn~rs. Lobar 
pncw11011ia is rnrC'. I'leurisy is common in some <•pitlcmir:-. 

Thr cardiac compl icat ions are a1so rare. l n the 1H1iµht of Uw fr,·rr a 
systolic murmur at the apex is noi uncommon; bul C' t11loc·anliti~. c.·il\11•r i:;i111ple 
or malignant, is rarely met with. P ericard ilis, too. is n•ry unc·ommon. jfyo
carcli tis seems to be more frequent, and may be associated with c1Hlari<•ritis or 
the coronary vessels. 

Qf complications in the digestire system, parotilis is rare. Jn ~C'\'f'l'C C'tlSCS 

thrre is rxlensivc pscudo-diphtherilic angina. Yomiling, which i::i ~o niarkrll 
a symptom in the early Rlagc, is rarely persistent. Diarrhooa is not 11nc'.om
mon, as n oted by 8ydenham, and particularly in chi ldren. 

Albu111im1ria is freq uent, lrn L true nephritis js rare. ]nflammnlion oi the 
tcslcs nnd of the ovnrics mny occur. 

Among the most inlercsl ing and serious complirnlions nre fh osC' prrl:1ining 
lo ihe 11r1·110us srHtcm. ]n children convu1F-ions arc comm011. ln adults the 
drlirium of lhc ·ea rly stage mn.r persist and become ,·iolt' nt, a nd fin;1ll.r sub
side inlo a. fata l coma. Post-febrile insanity is orrnsionally mC'L with during 
convnlcsrence, and w ry rarely epil epsy. Many of the olU writers f-lpokc of 
paraplrgia in connect ion with ihe inten&e backache o[ the early i-;bgr. bnl it is 
prnh:ibly associated with the sm·ere agonizing lumbar and crural p:iins and is 
not a trnc paraplegia. H must be di stingui shed from the form orrmTing in 
comales('cncc, which may be clue to peripheral nemitis or to a diffu~r myelitis 
(\\'rstphal). 'l1hc n C' uri lis may, as in diphtheria, im·olvc the plwrynx alorn.>, 
or it may be multiple. 0£ this nature, in all probability, is the >o-callcd 
p senclo-tabC's, or ala.Tie variolique. Hemiplegia and aphasia have been met 
with in a few instances, the result of encephalitis. 

Among the mo~t constant and troubl esome complications arc those in
volving the skin . During convalescence boils are very freqnC'Jlt ancl may be 
severe. Acne and ecthyma are a lso met with. Local gangrene in va r ious 
parts may occur. 

Arlll1'ilis mny occur, usually in the period of desquamalion, ancl may pass 
on to suppul'ation. Acute necrosis of the hone is sometimes met with. 

A remarkable sceondary emption (recurrent small-pox) occasionally oc
curs after drsq uamation . 

SPECIAL SENSES.-The eye affections whic11 were formerly so common ancl 
serious are not now so frequent , owing to 1hc care wl1irh is g iH'n to keepi ng 
the conjundinc clean. A catarrhal and purulent conj unc·tiYitis is C'Ommon in 
sc,·cre cases. The secretions cause adhesions of the eyelid~. and unl<'~s great 
care is taken a cliffu~e keralitis is excited, whkh may go on to ulrC'rat ion aml 
perforation. Jritis is not very uncommon . Oiitis media is a n or<·<Jsional 
complication. nnd u sually r esults from an extension o[ the di::.ea:-;e through lhc 
Eustarl1inn lubes. 

Prognosis. -Jn unprotected persons small-pox is a very fatal disease, the 
death-rate ranging from 25 to 35 per cent. Tn Japan lhe mortality among 
unprotected persons has been e\'Cn higher. Tn the recent mild epidem ic in 
the United States the mortality has been very sl ight, e.g., for the fil'e months 
ending November 2·t, 1911 , 4,852 cases and 35 deaths. At the Muni cipal 
Ilospitnl . Ph iladelphia, of 2,831 cases of va riola, l ,53·t- i . e., 51.18 per cent. 
-died, while of 2,169 cases of varioloid only 28-i. e., 1.29 per cent.-died 
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(\\". )f. \Yelc·h). Purpura rnriolosa is inrnriabl_r fatal, and a majority or 
thn~C> att:tt'kt•d with the SC\'erer confluent forms die. The intemperate anil 
<ll•ltilitat('cl f'm:rnmb more readily to the disease. As Rydenham obsen·ed, the 
clang<'I' is dirl 1C'tl_r proportionate to the intensity or lhr disease OU the face 
arnl hands. '·\\'hC'n thC' fever increases after the appearanC'e of the pustules, 
it i~ n hail ~i,gn; but if it is lessened on their appearance, that is a good sign'' 
(HlrnzC'~). \"cry hi)!h frH'r. delirium and subsullus are symptoms of ill 
omen. The <li:-;rase is particularly fatal iu pregnant women and abortion 
u:.:unll." btkc•:-:. place. It is not, howm·er, u11iformly so. nnd T have twice known 
!'C\'Crc eases to recover after miscarriage. ::\foreo,·cr, abortion is not inevitable. 
Y cry RC'Ycrc phnryngitis and laryngitis arc fatal complications. 

Dra1h l"C!'m[ts in the early SblgC from the action of the poison npon the 
ncnous syRlrm . In the later slagcs it usually occurs about the clercnlh or 
tw1•1rlh d;_1y, nl lhe hC'ight or the eruption. Jn childr·cn , nnd occasionally in 
adults, lhe laryngeal and pu lmonary compl ications pro,·r fatal. 

Diagnosis.-lhu·ing an epidemi c the inilial chi ll, the hradache and back~ 
ache, and tlie romiling al once put the ph.n:irian on his guard. 

'l'he initial rashrs mav lead lo error. 'fhe scarlatina! rnsh has rarely the 
extent and JlC'YC'r the pc;·~i:::trncc of the rash in true srn rl cL fcn•r. l ·ham 
known thC' r:rnh of measl<'s to be mislakrn for the inilird rash of small-pox. 
The gPnrral tonclition of the pnt!cnt. ancl the presence of <'oryza, conjunctivitis 
and Koplik's i-ign, mny he hrlter guides than the rnsh ibrlf. 

) ralignant lrn1morrhagic smn.1 1-pox may prom fatal hrforc the characteristic 
rash n.ppcars. Or 27 Cfl~C'S of pnrpnra Y~lrioJosa, in only 011(', in which death 
ote:urrcd on the third day, did inspection fail to show the papules. In 3 
casrs 1lying on thr fourfh day the characteristic pnpnlar n1~h was noticed. lt 
may be difliculL or impossible to recognize thi s form or lucmorrhagic small
pox from /l(t'lll01Thagic srarlrl fe1'£•1· or ltcr111orrhagic measles, though in lhe 
Jailer there is rarely so consliint jnvohcment of the muco us rnembnrnes. 

Nalur·nlly l'nouili , ns they arc allic:'d affc:'clionf.l, Nll"iccl/a, is the disease 
whith most frequcnll,r leads to error. Particnlnrly has this bren the case in 
th<' mil1l epidrmic which has prcrnilcd during the past three ye:irs. A ncgro 
pntienl wns admiltrd to m~' wards on the fourth clay of the dis.ease. Small
pox wa~ not prernlrnt at the lime, ancl the casr was regarded as one or Yari
rclla. Subscqurntly eight ca~es appeared. scYCral of ewrrding mildness, but 
our rnisblkc was forC'ihl,r hrough~ home to us by lhc occmTCllCC', in a man 
who had IH'rn <'Xposecl in the ward, of a case of conflurnl s.mall -pox of great 
~e\·erity. Tlw fnl!O\ring points are to be borne in mind: firs!, the experience 
of the pn~l fl'W _rl•ars has !'hown that rery mild epidrmics of true small-pox 
nrny oc·c·ur; ~rcondly. any largC' number of cases of a contagions <lisense with 
a pustular rrnpfion occurring in adults is strongly in fornr of small-pox. 
The charaderi- of ihc rash arc of less Yalue. lls abundance on the trunk in 
rnricella is important. ,\t thr outset the pnpules lrnY<' rarely the sholty, hard 
fel•I of small-po\. ' J1hc ycsidcs arc more supcrfirial, the infillralecl areola 
i~ not so intense nor so com:fant, and ns a rule the porks may be seen in the 
snmc patient in nll ~tngrs of drrelopment. rnie longer period of i1wasion, .the 
prodro1nnJ rn~he~ . the gr<'at inlrnsity of the ons(ll arc also impol'iant po111ls 
in small-pox. But. ns I lunr sni11. there arc mild epidemics in which it must 
be confr::secl llrnt lill' recogn ition or ll1e nature or the outbreak is sometimes 
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only confirmed by the appearance or a severe case of the confluent or o! the 
h::emorrhagic form . 

The disease may be mistaken for cereliro-spinal fet'er, in which purpuric 
symptoms arc not uncommon . A Iour-ycar-oltl child was taken suddenly ill 
wilh :feyer. pains in the back and head, and on the second or third day 
petecl1fre appeared on the ~kin. ']'here were retraeliou of the head and marked 
rigidity of the limhs. rrhe h~morrhagcs became more abundant; and finally 
hrrmakmrsis orr·urrrd :iml the child died on the sixth clay. Al the post 
mortem therr wrrc no lr:-iions o[ ccrl'bro-spinal fc,·er, and in the deeply hremor
rhag-ic skin lhe pnpules could he readily seen. The po~t mortem diagnosis 
of snrn.11-pox was 11nln1ppily confirmed by -the mother taking the disease an <l 
dying or it. 

i''lu;lular iC..',ypltilidrs.-A \·c ry copious pustular rash in syphi l is may r esem
ble variola, parlirularly if acC'ornpanied by lever, but the J1istory a nd the diR
trib11Uon, particularly the slight amonnt on the face, leave no question as to 
the diagnosis . 

Pustular glamlrrs ha~ been mistaken for small-pox. J n a remarkable in
stance o[ ihe kind in :dontrcal there was a witlespread pustular eruption, 
which we thonghl al fir~t was small -pox, but the subsequent course and the 
fact that there wns glanders among the horses in the stable led lo the correct 
diagno.sis. rrhc eruption resembled exactly that described in Rayer's mono
graph (De la MorYe, 18:17). 

Jmprligo conlagiosri iR slated to have bc·en mistaken for Yariola. 
P rophy laxis .- 'l'liorough vaccination and re~vaccinat i on are the most im

porbrnl prc\"cnli\C measure~. All those exposed to infection should be vacci
nated al once, as four <hi.rs rifler exposure n. succc~srul \'acC'inalion may pro
tect from tltr <li~ca~C'. During epidemics general vaccin11t ion of the com
munity f;hould he don<:' ancl special care lnkcu to recognize mi ld ca~es . Those 
who ham IJ<:cn expo:-;l'd should be isolated for sixteen days. ] solation of those 
with the clisc•asc should he rigid and, if possible, they slioulcl be placed in a 
spcc:ial hospital. The alll'ndants should wear gowns and caps; rnbber gloYes 
are an nclnrntage. '!'he linen should be placed in rnrbolic acid solution ('2 
1wr ccnl.) and boil<11l aflcnrarch. Dressings should be burnecl. The pat ient. 
should nol he disc·ln1rgcd until all the crnsts arc remo\·e<l; a thorough spong
ing with carholic Folution (2 per cent.) is achisablc. 

Treatment.-(:Exi-:1u1. C'ox-srnrn.\TJONs.-Segrcgation in special 11ospital5 
is imperaliH'- J 11 fhe C<lSC of ]ocal outbreaks temporary barracks 01' tents 
may be constrnclrcl. 

~We hnve no spreific treatment. There should be abundance o[ fresh air; 
the diet should be liquid and Jarge amounts o[ waler and cold drinks given. 
A calomel aml saline purge is adYisable at the onset and later the bowels 
should be kcpl oprn hv salines. With se,we toxmmia alcohol should be gi\'cn. 

ln the early stngrs two symptoms call for treatment: the pain in the 
back, which. if noL n•lic"rd by phenacctine (gr. v, 0.3 gm .), requires opi um 
in some form, as achi:-11<1 by Sy<lenham; and the vomiting, which is ve ry 
diflicull (o check and may he uncontrol lable. Nothing should be g iven except 
a little ice anU champagnC', and it usually stops with the appearance o[ the 
eruption. 

:E'or the fever, cold i:-ponging or the tub bath may be used; when there is 
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much delirium with high fever the lattrr or the eold Jl:il'k is pref1·rahlr. In 
some cases, partic:ularly with 8"\'crc tox:rmia an<l marked eruption, ihc con
tinuous warm bath is a<lvisable. 

The trratmcnt of the eru.plion is important. ..Htrr trying all sorts of 
remcclicf:i, such as puncturing the pustules with nitrate of siln~r. or lrrating 
them with iodine and various ointment~, I came to Sydcnham's conclu~ion 
that in guarding the face against being disfiglm•d by the i::cars "the only 
effect of oi ls, liniments, and the like was to make the while 8Cur!s slower in 
coming ofl'.'' The constant application on the face and hands of lint soaked 
in cold water, to which antiseptics such ::rn carbolic ac·id ('3 per cent.) 
or bichlo ri cle of me rcury (1 lo 5,000) may be added, is perhaps lhe 
most ~uitabl c loca l treatment. Jl is n~r.r plea~anl to the pillirnt, and for 
the face ii is well to make a mask of l int, which C':ln tlirn Uc (·oYcrcd wW1 
oiled silk. When the crusts begin to form, the chief point is to keep them 
thoroughly m oist, which may be done with oi l or glyrerin. This prc\·cnts the 
desiccation and d iftm:.ion of the flakes of epidermis. particularly 
us('ful, a11d al this stage may be freely used upon the fact>. l l rrliCYC'S the 
itching. For the odor. which is sometimes rn clrnractcrislic and disngl'ecablc, 
the di lute carbolic solutions arc probably best. ] r the eruption is abundant on 
the scalp, the ha i r should be cut short to pn'H'Dl nialling and clecnmpo!<ition 
of the crusts. When suppuration is marked the continuous warm bath (95°) 
is useful. Boric acid, alum or potassium permanganate may L>c added to lhe 
water. 

'rhe papules do not maturate so well when proltctecl from the light, and 
for centuries attempts have been made to modify the cour::c of the pustules by 
either excluding the light or by changing it~ character. Jn the :Jliddle Ages 
John of Gaclclesclen recommendrd wrapping lilC' pnlicnt in n'd f1:111nel, and 
treated in this way the son of Edward I. It was an old prncticc of the 
Egyptians a nd ;\Tabians to cover the cxpo~ed parts of ~mall-pox pntirnts 
with gold- lea f. L uizenherg. a cli~tingui~hNl "\'"('W Orlrans pliy~irian. in 
IR32 trcntcd patients by cxclu:::ion of the i:;unlight. Hec·rntly Ilic rcd-li;:hl 
treatment or the disease has been aclrncatcd bv Fin~en. T\I(' slat('lllClltS do 
not agree as to its rnlue. Nash states that ti1e course of the rash may be 
modified by the treatment, but Ricketts and Hyle~ roulcl sec no influence 
whateYer, even in caEeS taken at tlie earliest po!Osi\M dalr. 

COMPJ .. ICATIONS.-If the cliarrhcea is scYcrc in childrrn, paregoric may be 
gi,·en. 'Yhen lhe pulse becomes feeble rind rapid, !'timulants may he freely 
gi,·en. The maniacal delirium may require chloroform or morphia, but for 
lrss intense nervous symptoms the bath or cold p:lC'k is llir llf':->L For the 
SC\'Cl'C hrernorrhages of the malignant ca;.:rs nolhin.g can he (lonr. and it is 
oal,r cruel to drench the unfortunate patient with iron, ergot, and other drug~. 
Symptoms of obstruction in the larynx, usually from a•dcrna, may call for 
tracheotomy. In the late stages of the cfoeai::e. should the palienl he rxtrcmrly 
debilitatecl ancl the subject of abscesses and herl->o res, he rnav he plneed on a 
water-bed or treated in the confinnous \l'flflll haih. 

The care of the eyes is most important. rr hc lids shoul<l he thoroughly 
cleansed and the conjunctivre wa;.:hcd with a wnrm i-.ol11tion of ;.:alt or horacic 
acid. Jn the con nuent crises the eyelids arc much swollrn and glurcl together, 
and it is only constant watchfulness which preYen(s keralitis. The edges of 
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the Jids should be smeared with \'ascline. The moulh an<l thro:it 8hould be 
kept clean, a potassium permanganate or carbolic mouth wai'h and gar~lc 
used, and the treatment of the nose with glycerin or :-;wcrt oil ~hould he brgun 
early, as it. prevenlR the formation of hard crusts. Douching the nose with a 
warm alkaline solution is helpful. 

The treatment in the stage of conrnlcsccncc is important. }'rrriucnt bath
ing helps to soften the crusts, and the skin mny be oiled daily. Conrnlcsccncc 
should not be conside red established u ntil lhc skin is perfectly smooth and 
clean and free from any trace of scabs. 

II. VACCINIA (Cow-pox)-VACCINATION 

Definition.-An eruptive d isease of the cow, the virus of wliich, inoculated 
into man (vaccination ), p roduces a local pock with const ilutional distu rbance, 
whi ch affords protection, more or less permanent, against f.imaJl-pox. 

'!'he vaccine is got either direc tly from the calf-animal Jymph-in which 
t he d isease is propagated at regular stations, or is obtained from persons \'ac
cinatcd (humanized ly mph). 

History.-For centuries it had been a popular belief among farmer folk 
that cow-pox protected again~t small-pox . 'l'he notorious Duche:::s of Cleve
land, replying to eome joker who suggested that she would lo:'le her occupation 
if she was disfigured with small-pox, said that she was not afraid of the dis
ease, as Rhe had had a disease that protected her againRL small-pox. J -esty. a 
Dorsctshire farmer, had had cow-pox, and in 1774 vaccinated succC'ssfully his 
wife and two sons. P lett, in H olstein, in 1701, also succe~sfully vaccinated 
t h ree chi ld ren . When Jenner was a student at Sodhury, a young girl, who 
came for advice, when small -pox was mentioned, exrlaimed, HJ cannot take 
that disease, for I have had cow-pox." Jenner subsequently mentioned the 
subject to Iluntc r, who in reply gaYe the famous advjcc: "Do not lhink, but 
t ry; be patient, be accurate." As ea rly as 1780 lhc idea o[ the protect ive 
power of vaccinntion was firmly impressed on J-cnner's mind. The problem 
wh ich occupied his attention for many years was b rought to a practical issue 
when, on l\[ay 11, 17DG, he took mailer from lhc hand of u dairy-maid, Sarah 
Nelmes, who had cow-pox, and inoculated a boy mimed Ja1nes Phipps, aged 
eight year!'. On July 1st, ma Her was taken from a small-pox pustule and 
inserted into the boy, but no disease followed. In 17!J8 appeared A11 Jnquiry 
into the Causes and Effects of the Variola Vaccin~, a Di!'!casc discovered in 
some of the \Yestern Counties of England, particularly Glouccslcr~hire, and 
known by the Name of Cow-pox (pp. iv, 75, four plates, ·llo. London, 17n8). 

In the United Stales cow-pox was introduced by l3cnjamin W'aterhouse, 
Professor of Physic at Ilarvard, who on July 8, 1800, vaccinated seven of his 
ch ildren. In Boston on August 16, 1802, nineteen boys were inoculated with 
the cow-pox. On November nth twelve of them were. inoculated with small
pox; nothi ng fo1lowecl. A control experiment was made by inoculating two 
u nvaccinatcd boys with t he same small -pox virus; both took the disease. The 
nineteen ch ildren of August 16th were again unsuccess fully inoculated with 
fresh virus from these two boys. T his is one of the most crucial experiments 
in the history of vaccination, and fu lly justified the conclusion of the Board 
of Health-cow-pox is a complete security against the small-pox. 
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Prartitionrrs i::houlcl familiarize th('msclves with the literature on rnrcina
tion. '11hc c·entcnnry munLcr of tile British ~ledi(·al Journal is particularly 
rnluah!C' ( lH!Hi) . The report of the Roycil Com1ni:"sion on vaccination ( IXH'l), 
thl' t·\hau~tive article:". in .:.\lllmtt and Rollcf:lon's Sy~tem by T. 0 . ~\eland, 
('opl•rnan and :\lcYail, and Cory·s monograph on the subject a[ord a large 
l1ndy of maLNial. To the public health oflicials who wi::;h for distribution 
in handy shape Facts about Small-pox and Yaccinalion leaflets issued by the 
Briti~h ~ I L•dic:al Association will be of the grealetit value. The Vaccination. 
Law o[ the German Empire, printed in English (Berlin, B. Paul, 1904), con
tains important information and statistics. 

Nature of Vaccinia. - Ts cow-pox a separate independent disease, or is it 
only s111all-pox modified by pas~iug through lhe cow? Jn spite of a host of 
oliscrvalions, lhis question is not yet settled. The experiments may be di
\'idcd inlo two groups. li'irst, those in which the inocu lation of U10 small-pox 
matter in lhc heifer produced pocks corresponding in all respects lo the vac
cine H'Si<:le~. Lymph from the first calf inoculated into a second or third 
produced !Jie cll1ll"<H.:teristic Jcsions Of cow-pox, and froJll the fir~l, SC<.:Ollfl, Or 
third aninrnl lymph used lo vaccinate a child produc·ed ::i typiC'al localized 
\ac<·ine \CSicie without any o[ the generalized features or i:illl1111-pox. The 
~·\p(•rimcnts or Ccdy. of Babcock, and many olher wOl'kers seem to lea,·e no 
qul'stinn what<.•n'J' that lypita l rncciuia may be produced in the calf hy the 
inoculation of rnriolous matter. A great deal of the n.1ccinc material al one 
time in ll~<.' in England was obtained in this way. Secondly, against this are 
urged C'liaurc:.rn·~ Lxons experiments. Scn~ntccn young ani1nals were inocu~ 
lated wilh ll1c ,·irus of ~mall -pox . Sn"iall reddish papu lcs occurred wl1ich dis
appc:tr('d rapidly, lrnt the animals did not acquire <.:ow-pox. :Fifteen of lhe 
se\cntccu animals were a lso vaccinated. Of thrsc only one showc<l a typica l 
cow-pox <.'ruption . To determine the nature of the original papulcs one was 
rx(·iscd a nd inocu lated into a non-vaccinated ch ild, wliich de,·clopcd as a 
result gc 11r ralizcd confluent sma ll-pox. A second dliltl inoculated from the 
pr irnal'y puslutc of the first chi ld developed cliserc:t.c snrn ll-pox. The .French 
still hold to the Lyons experiments as demonstraling lhc duality o[ the dis
cai::.cs. 

The weight o[ evidence fa\'Ors the view U1al cow-pox aud horBe-pox n1e 
rnriola modified by transrnis~ion; or, as has been suggt'stcrl, "small -pox and 
rnccinia arc both of them <lcscendccl from a co111111011 stock-from an ancestor, 
for instance-which resembled rnccinia far more than it rcscmblc:<l i;rnall
JIOX" (Copeman). 

The bodies described by Guarnieri ha\'C been rnry thoroughly stuclied by 
Councilman and his colleagues, who regard them as forms o[ a protozoOn- . 
Cylorycles vaccinia;-wiLh a wcll-characlcrizcd dcH~lopmcnl c.rclc, i ncreasing 
in size until they undergo segmentation. 

Normal Vaccination. -PEHlOD OF h:ccK\TJON.-At first there may be a 
little irritation at the site of inoculntion, which sub~idcs. 

PEIUO O OF E 1w1•'1.'tON.-On the third da.'', as a rule, a papule is seen Bur
rounded by n reddish zone. This gradually increases, and on the fifth or 
sixth day shows a definite vesicle, the margins of which arc raised while the 
centre is dcprc~sccl . By the eighth day the vesicle has attained its maximum 
size, It is round and distended with a limpid fluid, the margin hard and 
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prominent, and the umbilicalion js more distincL. By the Lcnth day the Yesi
cle is still large and is surrounded by an extcnsi\'c areola. The conlcul!.; hare 
now become purulent. The skin is also swollen, induratccl, and often paiu[ul. 
On lhe eleventh or twelfth day lhe hyperremia dimini<hes, lhc lymph becomes 
more opaque and begins lo dry. By the end of the second week .the \"C!'icle is 
com·crted into a brownish scab, which gradually becomes dry and hard, and in 
about a week (lhat is, about the twenty-first or twenty-fifth day from lhe 
vaccination) separates and JcaYcs a circular pitted scar. 1f lhc points of in
oculation haYc been close together, the \'Csides fuse and ma.v form a large com
bined vesicle. Constitutional symptoms of a more or lcsH mai·kcd degree fol
low the vaccination. Usua lly on the thir·d or fo urth day lire temperature 
rises, and may persist, increasing unlil the eighth 01· ninlh llay. rrherc is a 
marked lcucocytosis. ln children it is common Lo ham with the fever rest
lessness, particula rly at night, and irritability; but n:-; a rnlc these i:;ymptoms 
are trivial. H the inoculation is made on the arm, the axillary glands be
come large and sore; if on the Jcg, the inguinal glands. ]mmunity is not 
necessarily complete at once after vaccination; it may tnkc as Jong as three 
weeks; on the other hand, a person exposed to small-pox and successful ly 
vaccinated at once may escape entirely. or the two diseases may run concur
rently, with the small-pox much modified. The duration of the immunity 
is extremely variable, differing in different indiYiduals. l 11 some in~tances 
it js permanent, but a majority of persons within ten or tweh·e years again 
become susceptible. 

Revaccinalion should be performed between the tenth and fifteenth year, 
and whenever small-pox is epidemic. .rrhc susceptibilily to rernccinalion is 
very general. ln 1891-'92 vaccinati0n pustules dcrclopcd in 88.7 per cent. of 
th8 newly enrolled troops of the German army, most of whom had been vac
cinated twice in their Ji ves before. rrhc vesicle h1 rcvaccination is usually 
smaller, has less induration and hypcr~mia, and the rcsuliing scar is less per
fect. Particular care should be taken to watch the vesicle o.C rrvaccination, as 
it not infrequcnlly happens that a spurious pock is formed, which reaches its 
height early and dries to a scab by the eigl1th or ninth day. 

Irregular Vaccination.-(a) LoCAL VAtUATJONS.-We occasionally meet 
with instances in which Lhe vesicle develops rapidly with much ilching, has 
not the characteristic flallcnccl appearance, the lymph early becomes opaque, 
and the crust forms by the seYenlh or eighth day. The ernlution of the pocks 
may be abnormally slow. In such cases the operation should again be per
formed with fresh lymph. The contents of the 'esiclcs may be watery and 
bloody. In the involution the bruising or irritation of the pocks may lead to 
ulceration and inflammation. A very rare event is the recurrence of the pock 
in the same place. Sutton reports four such recurrences within six months. 

(b) GENERALIZED VACCtNJA.-lt is not uncommon to sec Ycsiclcs in the 
vicinity of the primary sore. Less common is a true generalized pustular rash, 
developing in different parts o[ the body, often beginning about the wrists and 
on the back. The secondary pocks may continue to make lhrir appearance for 
11.ve or six weeks after vaccination. Jn chfldren the di~ca!'c may prove fatal. 
They may be most abundant on the vaccinated limb, ancl occur usually about 
the eighth to lhe tenth day. 

(c) CoMPLlCATJONS.-In unhealthy subjects, or as a result of uncleanli-
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ne~s. or f.iometimC's injury, the vesicles inflame and deep cxca\'afecl ulcers 
result. 81oughin,g 1.111<1 dc<'p cellulitis may follow. Jn debilitatccl children 
Lhcre may be wilh this a purpuric rai;;h. Adanrl llllls nrn.rngcs the dales at 
which the possible erupti ons and compl ications may be looked for: 

1. During tho first three days: Erythrma; u rticaria; vcsicu]ar and bul
lous eruptions; im·accinat.cd erysi pelas. 

2. After the third day and until the pock reaches maturity: Urticaria; 
lichen urticalu!<, rrythema multiformc; accidental crysipclns. 

3. About the end of the first. week : Ccneralizt"d Ya('ci n ia; impciigo; vac
cinal ulceration; glandular absccEs; septic infcc:lions; ga ngrene. 

J. After the involuti on of the pocks : lnn1cci nated diseases-for exa mple, 
syphilis. 

(d) ~rnANSM1 ss10N OP DI SEA SES nt V.Acc1.NA'l'IO N.-Ryphi li s ha s un
cloubtcd ly been trnmm1ittcd by vaccination. but such insta nces arc Yery rare, 
and a large number or the cnr.;cs of alleged varcino-syphilis mut"t be thrown 
out. The q11csli on has now become r<·all.Y o( minor importance r.; ince the wide
spread use o[ animal lymph. Dr. Cory"s sad cx pcrimC'nt may here be referred 
lo. He vaccinalccl him•elf four times from S}l'hi litic children. With the first 
vacciualion followed, but no syphilis. 'l1wo olhcr atlc>mpl::; (nc>gative) were 
made. The fourth time he was vaccinated from a chi ld lhe subject of con
genita] syphilis. rl'lie lymph was taken from the child's arm with ca re, avoid
ing any contamination with blood. At two of the points or im:ertion red 
papules appeared on the twen ty-firs[ clay. On lhc lhir ly-cighl clay a little 
ulcer was found, which Sir Jonathan Hutchinson decided was syphili tic. The 
diseased parls were then removed. By the fiftieth day the conslilnlional symp
toms were well marked. 

Among the differences between rnccino-s)·philis and n1ccinatio11 ulcers the 
most important is perhaps that the chancre nrYcr apprHrs before the fifteenth 
clay, usunlly not until from three to fire weeks, whrrrns the ulcrrntion of 
ordinary vaccination is prrscnt by the twelfth or fil'l rc nth day. rl'lie Joss of 
substance in the chancre is usually quite superficia l and the induration very 
parchment-like and specific, with but. a slight inflnrnmato ry areola. The 
glandular swelling, too. is con~brn t and indolent, while in the vaccination 
ulcer it is often absent, or, when present. chiefly inrlammatory. 

T'uberc-ulosis.-"No uncloubtecl case of inn1ccinated tubercle was brought 
before the Hoya l Com mi ssion on Vaccinat ion" (~\ e l and) . The risk of trans
mitting tuberculosis from the ca lf is so i::light that it ne('d not be considered. 
The transmi~sion of leprosy by rnccination is doubtfu l. 

The observations on the presence of actinnmyccs in Yactin(' 'irus li:ne been 
confirm('d by W. rr. H owa rd, Jr. , who found it 21 times in 9,3 rnlturcs from 
the ,·irus oi (he producers in the L"nited States. 

Telanus.-~IcFarln nd collcclcd n5 casr•, praclicall_y a ll American. Sixty
thrce occurred in InOl , a majority of which could be lraced lo one sou rce 
o[ supply, in which R. \Y. Wilson clcmonstralcd llic lclanus bacillus. Most of 
lhe cases occurred about Philadelphia. Since tha l elate ve ry few cases have 
been reported. rl'hc OCCU l' rence Of tl1i s terrjb]e complication emphasizes t he 
necessity of the mo!o;t scrupulous care in the preparation of the animal virus, 
as the tetanus bacillus is a lmost constantly prcsc~t ii: the intestines of 
cattle. 

28 
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(e) ] NFLUENCE OF VACCJNATION UPON 0TJJEH D1t-1EASEs.-A quiescent 
malady ma_y be lighted into actiYity by rnccination. Thi~ has happc•ncd with 
congC'nilal syphilis, occasionally with tuberculosi::- . .An old idea was prevc1lcnt 
thal \·accination had a beneficial influence upon existing dii::cascs. Thomas 
Archer, the first medical graduate in the United States, rccomnwnded it in 
whooping-cough, and eaid that it had cured six or eight cases in his hand!l. . 
. \t the height of the 1accination convulsions may occur and be followed by 
hemiplcgia . 

Technique.-'l'ha t part of the arm about the insertion of the deltoid is 
usually seledcd for the operation. :Mothers "in society" prefer to have girl 
babies vaccinated on the leg. The skin should be cleansed and put upon the 
strcLcl1. Then, with a "ca!pcl, needle, or the ivory point, cross-scratchrs or 
superficial inc ision::; should be made in one or more places. Four points of 
inscrLio11, an inch aparl. are bc:-;t. When glycerin lymph i::i used the arops 
may he placed on the ski n first and the incisions lhen made. When the lymph 
has dried on the points il is best lo moisten jt in wal'm water. The clothing 
of the child shou ld not be adjusted un ti l the spot has dried, and it should be 
prolcded for a day or l\ro with lint or a soft handkerchief. \\'hen the 1·csiclc 
forms it ca 11 he protected by sterile gauze held in place by strapping. If ery
sipelas is pre"alcnt, or ir there arc cases of suppuration in the same house, it 
is well lo apply a pad of :rntii::cptic cotton. Vaccination is usually performed 
between the fo urth ancl sixth month. If unsuccessful, it sl10uld be repeated 
from lime to time. Jt should be postponed if the child has any ailment or 
suffers from syph il is or a skin disease. Revaccination shoultl be done at the 
age of nine years. A pcr~on expo:;:cd to the contagion of small-pox should 
alwa}'s be rcvaccinalccl. This, if successful, will usually protect; but nol 
always. 'l'hc cases in which small-pox is taken wilhin a few years after vac
cination arc probably jnslances of spurious vaccination . 

The Value of Vaccination.-Sanitation cannot uccount for the diminu ... 
tion jn sma ll-pox and for lhc low rate o( morlnlity. holalion, of course, is a 
useful auxiliary, hul it is no substitute. Yaccinalion is not claimed to be an 
invariable and permanent prercnliYc of small-pox, hul in an immense ma
jorit.v of c:asci; successful inoculation renders ihc person for many years insus
ceptible. Co111munili<.1s in which \'accination and rcrnccina1.ion are thoroughly 
and syslemalieally ca rr ied out arc those in which small-pox has the fewetit 
victims. '!'lie C:crman army i::incc 187-1, the date of the s1.ringC'nt laws, has 
enjo)·ed pradicul immunity. On the other hand, communities in which vac
cination and rcrnccination arc persistently ncglcc1.cd arc those in which epi
demics arc mosl prernlcnt. Owing to a widespread prejudice against vacci
nation in Montreal, thNe grew up. between the _years 1876 and 188.f, a con
siderable unprotected population, and the materials were ripe for an cxtensiYc 
epirlrrnic. The soi l had been prcpnred with the grcater;t care, and it only 
needed thr. introauction of ihe seed, which in due time came with the Pullman
ca r conductor from Chicago, 011 the 28th of February, 1885. Within the next 
ten months thommncls of persons were stdckcn with the disease, and 3,l61 
rli ecl . 'l'hc statistics from ,Japan , published hy Kitasato (Inll), show strik
ingly the efficacy of vaccination in tliat country. In the Japanese army of 
more than a million men in a war w:igcd in a country in which small-pox was 
then endemic there were only 3G2 cases and 35 deaths. Ile shows with great 
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olcarnees lhe gradual lessening o[ lhc intensity of lhc epidemics in Japan as 
the system of rnl.'cination has been perfected. 

Although the effects of a single \accination may wear out. a~ we say, and 
the indi' idual again become susceptible to ~mall-pnx, .n: t the mortality in 
s.uc:h c:aH.'S j:-; \"Cry much lower than in persons who haYc ncH'r been \<ll'cim1tc<l. 
The mortality in persons who hinc been ,·accinatcd i~ from I) to 8 pC'r tent., 
whereas in the unrncc:inakd it is at least 35 per cent. There is C\ idrncc that 
the greater the number or marks the grcalL'I' the prolcdion in relation to 
small-pox; Urns, the Engli:-;h \ 'ac:cination 1kporl slates that out of -1,751 cases 
the death-rate with one mark was 7.G per c<:nl.; with two marks. 7 per cent; 
with three marks, J.2 per cent.; with four marks, 2. l per cent. W. ~\l. \\'clch·s 
statist ics of 5,000 cases on this point g ive with goocl cicatrices 8 per ccnl.; 
with fai r cicat ri ces, 11 per c:cnt.; with poor cicatrices, 27 per cent.; post· 
vaecinal cases, 1G per cent.; unvaccinated cases, 58 per cent. 

---.... 
III. VARICELLA (Chicken-pox) 

Definition.-An acute contagious disease, characterized by an eruption of 
''esiclcs on the skin. 

History.- ! ngrassias, a distinguished Neapolitan prof('S!Zor, first recognized 
the <lisca~c HS differing Crom small-pox (15.Ja). llclienlrn gaH• it the name 
chicken-pox (17G7}. 

Etiology. -'l'hc diseat'C occurs in epiclcrni{'~, hut ~poradi(' c·a~cs arc also 
met with. H may prcYail at the same time as su1all-pO\ or 111ay fol low or 
precede epidemics or this disease. 1t is a disea~c of c:hildhood; a 111ajority of 
the cases occur hcLwcen the second ancl sixth years. Adulls who ha,·e not had 
the disra~e i11 childhood arn \'cry liable to be attacked . The specific germ has 
not yet been diseovcrecl. 

Vuricella is an affection distinct from variola and without at present any 
relation whatever lo it. An aUack o[ the one doC's not conf<.'r i111r11unity [rom 
an atlack o[ lhe other. A boy, aged fi'"c, was admitted lo ~L Thomas' J [os
pilal with a ,·csicular eruption, and was isolated in a ward on 1.he same floor 
a~ lhe small-pox ward. 'rhc disease wns pronounced chicken-pox, however, 
hy Hi!'clon Bennett and Bristowc. 'rl1e palil'nl was then rcmo\·cd and rncci
natcd, with a result of four \"C8iclcs which ran a pretty normal COUI'~C. On 
the eighth clay from the rnccination llw child hrtu111e re'"crish. On the fol 
lowing day lhc papules appeared and lhe chil<l had a wcll-Jc1elopcJ attack of 
small-pox wilh secondary [e1·cr (Sharkey). 

Symptoms.-.\fler a period of incubation of ten or fifteen days lhc child 
becomes fc,·crish and in some instances has a slight. chill. 'L'herc may be 
\'Omitiug, and pains in the back an<l legs. Comul!'ions arc rare. T he ernp
tion usually occurs within twenty-four hours. His firnt srcn upon the lmnk, 
either on ihc back or on the chCst. It may bcgi n on the forehc<Hl ancl face. 
At first in the form of raised red papulcs, lllesc arc in n few hours trans
formed into hemispherical vesicles cpnl<1ining a c:kar or turl>icl nuid. As a 
rule there is no umbilication, btlt in rare instances the p0<·ks arc flat
tened, and a few may even be umhilicatcd. Thry arc often ornid in ~hapc and 
look more superficial than the variolous \ c~icles. The skin ju the neighborhood 
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is not o[ten infiltrated or hypC> r:rmic. At lhl' end o[ thirt y-sh or forly-l•igld. 
hours the conlr nh; o[ the \'CSiclcs are purulrnL 'l1hl')' IJl•gi n lo shriwl, and 
during the third and fo urth days are comcrlcd into dark brownh;l1 c.:r u8b, 
which fall off and a~ a rule lca\'C no scar. Fresh c rops appea r during the first 
two or three days of the illness, so that on the fourth daj' one (•a n u~ua ll y sec 
pocks in a ll stages of dc,clopmcnt and decay. The_y arc a lways discrcl<', and 
the number ma.v \'ary from e ight or ten to ~c,cra l hundreds. .\ s in rnriola, 
a sca rlatina! rash occasionally precedes the dcYclopment o[ the eruption. T he 
eruption may occur on the mucous membrane of the mouth, and oec::asional\y 
in the lar.)' nx. Jn adulls the disease may be much more severe, the initial 
feyer high, the rash very widespread, and the constitutional sym ploms com
paraliYcly severe, so that the diagnosis 0£ variola may be made-the so-called 
varicella vadolaformes. The fc\'er jn varicell a is sUght, but i t docs n ot as a 
rule di8a pp.car with t he appearance 0£ the rash . rrhe co urse of the di sra8c 
is in a large majority of the cases favorable, and no ill eftccls follow . The 
disease may recur in lhc same individua1. There are instances in which a 
person has had three allacks. 

There arc one or two modifications of the rash which arc interc:-;ling. The 
vesicles may become very Jargc and develop into n ..'gu lar bull~e, look ing not 
unlike ecthyma or pcmphigus (rnricrlla bullo$a) . T he irritation of the rash 
may be cxccs8ivc, and if the chi ld scratches the pocks ul ccrali ng so res may 
form, which on healing learn ug ly scars. Indeed, cicatrices after chicken-pox 
arc m ore common than after rnrioloid. 

In delicate child ren, parlicularly lhe tubercul ous, ga ngrene (varicclla 
escharotica) may occur about the vesic1es, or in other parts, as the scrotum. 

Cases haYC been described of h[Cmorrhagic va rjcclla wW1 cuta neous ccchy
moses and bleeding fronr the mucous membranes. 

Nephritis may occur. Infantile hemipleg ia has occurred during an attack 
of the di sease. Death has followed in an uncomplicated case from c.xlcnsive 
involrcment o.f the skin. 

Diagnosis.-r l'he diagnosis is as a rule easy, parliculnrly if the patient 
has been see n from the onset. When a case comes unc\('J' obsc rvalion for the 
firs t lime wilh the rash well out, lhcre may be considNa blc difliculty. The 
abundance of the rash on the trunk in varicclla is most importa nt. 'l1hc 
pocks in varice lla arc more superficial , more bleb-]ike, have n ot so deeply an 
infiltrated areola about them, and may usually be seen in all stages of de,·el
opmcn t. They rarely at the outset have the hard, 8h olty feeling of tho:-:e of 
small-pox . Th e general sy mptoms, the grea ter intensity of the on~et, the 
prolonged period of im·asion, and the more frcc1uenl occurrence of prollromal 
rashes in small-pox arc important points in the diagnosis. 

Death is ve ry rare, and, unless from the complications, raii:;es a su~picion 
of the correctness of the diagnosis . Thus of the 11G deaths in _1 ~~ngland and 
Wales in 1V03 ascdbcd lo chicken-pox, it is probable, as 'l1atham suggests, 
that many of these were from unrecognized sma ll-pox. 

No special treatm ent j g req uired. If the rash is abundant on the face, 
great care shoul d be taken lo prevent the child from scratching the pustules. 
A soothing lotion should be applied on lint. 
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IV. SCARLET FEVER 

Definition.-An infectious disease characterized by a diffuse exanthem 
and an angina of variable intensity. 

History.- Jn the sixteenth century Ingrnl3~ias or Naples and COJtlarus of 
Poi tiers recognized the disease; but Sydenham in 1G75 ga,·c a full account of 
il under the name fcbris ~carlntina. 

Etiology.-Xo one of the ncutc infections 'i'arics so grC'atly in the intensity 
of the outhrc·ah, a point to which bolh Syclcnham and Brclonncau railed 
attention. In i;:omc _years it is mild; in others, with cqual1y widespread cpi
cl('mic~, it is fenrf11lly mnlignnnt. It is a widespread affection, occurring in 
nenrly all parts of the globe and attacking all rnces. 

Sporadi<.: WSl'" oc·cur from time to time. 'l1hc epidemics are most intense 
in the a11t11111n nnd winter. 'l1 hcre is an extraordinar.v variability in the 
sernrit.r of tlw oulhrcnks, which on the whole appear lo be lessening in sm·er
it.r; thu~ , in Boslon from 189-l to 1903 the ratio of cases per ten thousand has 
rnngcd from ·15.80 lo lG.18, oncl the mortnlily from 3.91 lo .GO. In England 
nnd \\'ah ·:;; llw dis:.ra~c is declining. Jn 1883 there were over J"?.000 clralh::.; in 
1!)03, -:1,158: in rnon. 3,215, and in HllO it wns 50 per cent. less than in 
1901. Ncwl::'holme ntlributes this jn part to the general improvement in snni
tation in the home and to hospital isolation, and in part to the striking decline 
in the Se\·crily of the disease. 

Reihrrt"s ·studies in New York show that the disease incrC'asc~ steadily 
from wrrk lo week until the mi<lcllc of :ira.r; the frequency diminishes grflclu
ally until lhc encl of ,June, nncl gradual ly increases through Octobrr, Novem
ber, and Drcr111ber. lie nssoc·intes the remarkable drop in July, August, and 
8t1ptembcr with the C'losurc of the schools and the ccsRation of the daily con
gregation of infectious mntcria l in small areas-school-houses and play
grounds-fo r so many hours rnc·h day. 

AoE ii:; thr mosl important predisposing factor. Ninrty per cent. o[ the 
fotal ca!'eS nrc undvr the tenth year. Sucklings arc rnrely attacked. 'The 
genernl liahility to thf' disenRc in childhood is less widespread than in measles. 
l\lnny <'!"Cape in rhildhood; others escape until adult life; some never take it. 

}' .\~I I LY SL'SCEl'TIBI LITY is not infrcqucnlly illustrated by the death in 
rnpicl surcr!'sion of four or fh-e members. On the other han<l, indh-iclunl re
sishrnrt· is common. and many physicians constantly exposc<l escape. An at
tack as a rule confrrs subsequent immunity. Tn rare instances there have 
been one or eH•n two reen rrenccs. 

rrhc naliYeS o[ I nclia arc ~n icl to c-njoy comparatiYc immunity. 
lNFECTIVITY.-Tl i ~ not yet accurately known where in the body the poison 

is formed. ft is probably given oil'. with the secretions o( the nose, throat, and 
respiratory tract. The mild angina of the ambulatory cases may convey the 
cli::c•nsc. and in this wny it is spread in schools. and the "return cases" may 
find in this way thrir explanntion. ·uuch more attention has brm paid of late 
to thi::. a~prd of tl1r sC"arlatinal i1)fcclion, and it hns even been suggested 
lhn.t !hr "kin is onl,• infrrtive by contnrniuntion with !:he secretions. 1

1 he 
general opininn. hO\r;'\'C'r. is that ihe poi:.;011 i~ given off chiefly from the skin, 
parlitulal'ly \\lll'Jl clc 1~1111a111nting. Unlil-.:C' mcn:.;lcs, the germ is very res istant 
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and clings tenaciously to clothing, to beddi ng, thr furnilt1n' of lhc room. etc. 
En•n after the mo~t r0mpldc disinfcdion po:-:sihl<', c·hildrrn who h:.nc })('('I] 

remon•d from an infretrd house may catc-h the dis<•ast• on UlC'ir rC1tm·n. rrl l(> 
po);sihilii,r }1NC of throat and 110~C in fection must bC' c·onsidl'J'Nl. rl'h r in
tradai.>Jc c-lrnractrr of thr na~al discharge aftrr f.:Cnrki frwr is wl•ll lw·ogniw<l 
and this secretion apprars to be highly infectious. 'Vhr d1i<•f o rgani~ms in il 
arc i-;trcplorocci. A third prrson may com·cy the cl isenH'. hut undoubted in
sb:mrps n1·c rare. J recall one instance in which I coul<l ha\'C' been the only 
pos:.:ihlc mrdi um . 

'J'la• ffocasc is stntrd to ha re been co1weycc1 by milk. Of !)9 epidemics 
idndircl hy K obe r the disease prcrnilecl in 68 either aL the dairy or the milk 
farm. rl,llCrc nppear to be two groups of rnscs : Jin:::t, grnu ine scn rl rt frYC'r, in 
which thr infrclion is convryrcl through the milk hm ing come in co nl1.1cl with 
infcd e<l perso ns; aml, sC'rondly, outbreaks of an infrd ion rcsc1mbling scarlet 
fe\·e r, due fo tfo:ense Of lhe udder of the COWS. 

By SUBGJCA I, Rf'AH l ,.\TJNA~ first brought t.o the ntlC'nlion of the profession 
by Sir J-anw:.; P aget in 18GI, is understood an Nylhrn1:do11s erupt ion follow
ing an oprralion or occurring during septic ln fedio n. H cl iffrrs from me<li('a l 
scarlatina in the lnrge numbrr of adults aUaC'krd, the sliorlrr inc11halion, the 
rnildnr:.::s of lhC' lhro:it symptoms, t.he starting of the c rnption at the wound. 
and the prrroriom; <lr:-quamation. Alice ITamilt on. after analyzing 17-l cas('S 
rcporlrd in the l iterature. concludes that the eruption is most frN1u('ntly 11ue 
to septic in frc·tion and is not truly scarlatina]. and that in thm:e case's in 
which lhe cli::;c:u:e was undoubtedly scaTl a.tin n. there is no cominci ng eri clence 
that the rrlati on hC'lwren the wound and the scarlet few'r \WIS anything more 
than one of roinridencc. 

The GERM is not known. It i s clnimC'cl lo hC' only a modified 
' /'he sl reptorocrus pyogcnrs h:-rn oflrn hrc n found in 

the blood during ancl ofter clcalh, :rnd i t is consia nlly JHC'Rcnt in the 
throat in severe cases; but there is no agreement on the R11bjcct among the 
best workers. 

Morbid Anatomy.-Exrcpi in the h:rmorrhag ic form. lllC' skin after death 
shows no trarcs or the rnsh. 'l1hcre arc no spcciflr lesions. Those which 
occur in thC' in terna l organs arc clue parlly to the fcw r :rnd partly to infection 
with pus-orgnnisms. 

'rhc anatomiral clrnngrs in the throat arr those of simplc- inflammati on, 
folliC'ular tonsillitis, and, in extr('mc grade:-, of diphthrroicl angina. Jn 
~cvrre rm:.c-s t.hrrc• nre in tc•m:c lymphadeni ti ~ and much inflammatory Cl'dc ma of 
the li5:sncs or the nrck. whic·h ni:1y go on lo suppunllion. or c,·rn to gan~renc-. 

Streptococci arc found ahundantly in the glnnds and in lhe foci of suppura
tion. The 1.rmph glands and the Jyrnphoid ti~~uc mny ~how hyperplasia 
and the spleen: Ji ve r, and other organs 111:1)' be the sc-at or widespread focal 
necroses. 

Endocarditis and pericard it is are no t infrc<JucnL l\fyocn rdinl changes arc 
less common. The renal changes wi11 be considcrccl wilh lhc diseases oi the 
kidnev. 

Affections o f lhc rC'spirnlor.v organs arc not freq ur11t.. When cleatl1 results 
from the psrudo-mrmhrnnous nngina, bronc-ho-pnciurnonia is not uncommon 
Cerebro-spinal changes are r:nr. 
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Symptoms.-]NCIJDATTOX-.-'·From one lo i:;cycn days, ortcnest two to 
four." 

1XL\!'IJON.-The onset is as a rule sudden. lt may hr prcc:c,led by. a 
slight, H'arccly nolicralJlr, indisposition. An ndual rhill is rare. Yomiting 
is one of the most constant initial symptoms; c·omnl~ions arc common. The 
rl'H 1· i.s intcnsr; ri~ing rapid!~·, it may on the first <l11~· rrac·h 10 I 0 or en•n 
JO.J 0

• 'l'hc skin i:; unu~unlly dry and to the touch gives a i::em~ation of \cry 
pungrnl he;1t. Th<' tongue is furred, and as early as the fir~i day there nrny 
be complaint of clryncss of the throat. Cough and calarrhnl symptoms are 
uncommon. '!'lie fat:c is often llushccl and the palil'ni has all the objccli,·e 
features of an acute fever. 

EnL'l'TION.-lf:-:urtlly on the Rccond <lay, in some inslnnrrs within lhr first 
lwrnly-fo11r houri=;, !hr rmd1 npprars in lhe form ol' r-;ruiiNrd rl'cl poi nls on a 
(l<'('P suhc·11!ic·11l111· flush; nl fin~L on the ncrk nncl chcsl, and spr('ading- so 
rapidly thnl \Jy lhr C'\Cning of lhe secon<l clay il mny ha\'(' i nradt'd th<• rnlire 
!-ikin . ,\f!c•r pt•r:.;i:-.ling for two or three d:.iys it gradunll.r fades. At its height 
lhf' l'tl!'h ha~ n Yi rid sc·arlel hue, quilc distincli\C :ind unlike that ~l'('Jl in nny 
oll1rr <'ruptirr di,.ense. IL is an intense hypc ra1 mia, and the ana1 mia pr1)d11c:ed 
hy prP~~llrf' imdanlly clisappears. There may be fine punctiform htl'lllorrlrngcs, 
whic·h clo not disapprar on pressure. Jn some cm•t'S Lil<' rash clor1' not ])('rnme 
uniform hut rrmain:.; pntchy. nnd intel'\'als o[ normal skin S<'p:11'nlr l<lrge 
liyp<'r::t'mie nrr:1s. 'l'iny papular clc\'alions mny ~omrtim<'s he 1'1-N'n. but they 
nrr not so common ns in mraslrs. \\"ith raeh day lhc ra:.;h lweonwf' of a 
darker color, nnd thrrr mny he in part~ evrn n blui~h - rNl i:hr11lc. Smooth at 
the brginning-, llw sl.;in gracl11ally b<'C'omrs rougher, and to !he 1011<"11 fet·ls like 
"goose i::.kin:' At the h<'ig-ht of the crnplion suclaminal YC'sidt'S may clcn•lop, 
the fluid of wliic·h mar become turbid. The entire skin nrny al the same 
lime be CO\'Cr<•d wilh s;nall yellow vesicles on a clrep rrcl background-scarla· 
li11a miliaris. l\JcCollom R.tl'Cf:.S upon the apprarancr of a punrlatc crnp-
tion in the nrm-pils, gl'Oirrn, on thr roof of the mouth ns posili\'C proof of 
scarlet fryer. Marked Lr:rnsrrrr::c lines at lhe be nd of the elbow sometimes 
occur early. 

Occa~ionally tbrrr arc pctechire, which in the malignant lype of the dis
ease hecome wiclr~prcncl and large. The eruption docs not nhrays appear 
upon thr f:we. 'l'herr may be a good dea l of !'welling of the skin, which fcclc;; 
unc·omfortnlJh• ancl lrn~r. 'l'he itd1ing is nrinhh•: not a~ a rule intcn~c at 
the ll<'ig-hl of thr eruption. By the SC\Cnlh or eighth clay thr rash has cfa
:tppt'arC'd. 'l 1hr mucous membrane of the palate. the chreks. and the ton~ils 

n·:-:('nt a ,·ivid reel. pundiform appearance. The ton~ur at fir~l i~ rrcl al the 
tip ancl r(l.!!C'~. furred in the ct>ntre; antl through the while fur arr oflt-n ~een 
the swollen red papilla:-, which giYc the so-called '·~trawberry" appearance to 
thr tongue, particularly if the C'hild puts out the tip o[ the tongur IJelwet'n 
the lips. Jn a few clays the "fur" de:3quarnal<'s nnd lciH'C'S the surface red 

;~~1,tlb~~~~~l,1't~~~,;:s~~)~!~~;,,c~~~l~~~.n '~~~~~.;~1~~1een~v~iflct1;~c r;~11 11 ~:~: ':~~1~a~~~;r~·;~i~: 
('Onstant sjgn in 1,000 cases (i\[cCollom). The breath often has a rnry heaYy, 
swret odor. 

'l'hr plrnryngcal symptom:.; are: 
1. Slighl redness, with swelling of the pillars of lhe fauces nod of the 
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tonsils. 2. A more intense grade o[ s11·elling and infiltration of these parts 
wi.t.h a follicular tonsillilis. 3. Diphthcroicl angina with intense inflamma
tion of all the pharyngeal structures and swelling of the glands below the jaw, 
and in very se\'Cre cases a thick brawny in<luralion o[ all the tissues of the 
neck. 

The fever, which sets in with such suddenness and intensity, may reach 
105° or e,·cn 106° F. lt persists with sl ight morning remissions, gradually 
declining with the disappenrance of the rash. Jn mild cases the temperature 
may not reach 103° F.; on the other hand, in very severe cases there may be 
hyperpyrcxia, the thermometer registering 108° F ., or before death e\·en 
109° F . 

The pulse ranges from 120 to 150; in severe cases with very high fever 
from H.lO to 200. rrh e respira tions show an jncrcase proportionale to lhe 
intensity of lhc feyer . A leucocytosis is usual ly present, which may be high 
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(30,000 to 50,000 per e. mm.) in the severe cases. The gastrointestinal symp
toms arc not marked after lhe initial vomiting, and food is usua lly well taken. 
l n some inslanrC's lhcre are abdominal pains. 'l1hc edge o( the spleen may 
be palpable. The liH•r is not often enlarged. With the initial fever nervous 
.symptoms are present. in a majority of the cases; but as the rash comes out 
the headache and the slight nocturnal wandering disappear. 'rhe urine has 
the ordinary febrile rlrnraclcrs, being scanty and high colored. Slight albu
minuria is by no means infrequent during the stage o[ eruption. Careful 
examination of lhe urine should be made ernry day. 'l'here is no cause for 
alarm in the trace of albumin which is so orten present, not e\'CD if it is asso
ciJ.te<l. wii.h a few tube casls. 

DESQUAMATION.-With the disappearance of the rash and the feyer the 
skin looks somewhat slaincd, is dry, a Jiltle rough, and gradually the upper 
layer of the culicle begins i.o separate. 'l'he process rn;ually begins about the 
neck and chest, and flakes are gradually detached. The degree and character 
of the dcsquamation beur some relation to the intensity of the erupti on. When 
the latter has Leen Ycry vi rid and of long sbmding large flakes may be thrown 
off. ln rare instances the hair an<l C\'Cll the nails have been shed. It must 
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not be forgotten that there arc cases in which the desquamation has been 
prolonged, a<·tonling to 'l'rOUS:'CUU, C\"Cll to the scn.:onlh or eighth week. The 
entire fHO<'l'S.~ laf;f)o: from ten lQ fifteen or CYCn twenty days. 

Atypical Scarlet Fever.-MILO ANO .\no1rr 1rn F01!'1S.-ln cases or excep
tional 111ildnc!'!:\ the rai-th may be scarcely pl'rccptible. Uuring cpidC'mic:s. when 
seYcral c:hi ldrcn or a household are affected. one child ::dtkcns as i[ with scar-

. let feyer, and has a sore throat and the "strawberry ton~uc,·· but the rash 
docs noi appcal·-scarlalina sine rruplione. Jn school epidemics a third or 
more of the cases may be without the rash . Dcsquamation, liowcYcr, may 
follow, and in these \"Cry mild forms nephritis may occur. 

MALIGNANT ScAnL1~·r FEVEB.-Fulminant 'l'oxic l'ariely.-With all the 
characlcristics of an acute intoxic~1t.ion, the patjcnt is 0Yc1·wl1clmC'd by the 
inlensily of llic poison and may die within twenty-four or lhirty-~ix hours. 
'l'he disease sets in with great severity-high fcrcr, extreme restlcsrness, 
headache, and de lirium. The temperature may rise to l.07° or e,·cn 108°, 
in rare c:af'C'S even higher. Conrnlsions may occur and the initinl delirium 
rnpidly i:rins p lace to coma . The dyspncca may be urgent; the puli:::c is very 
rapid and feeb le. . 

JJa•morrlrngic Porm.-Hremorrhagcs occu r into the skin, and there are 
h:rmaturia and C'pisbu..is. Jn the er_ytliematous rash scattered pctcchim ap
pe~1r. which gradually become more cxlcn~i,·c. ancl ultimately the skin ma_y be 
uni,ersally irwolvcd . Death may take place on the st'('Ond or on the third 
day. While this form is perhaps more common in ('11fccblcd children, I have 
twice known it lo attack adults apparcnlly in full lil1alth. 

ANGI.NOSB Fo1uc.-'J'he throat symptoms appear early and progress rap
idly; the frtnces and tonsils swell and arc covered wilh a lhick membranous 
exudate. which 111ay extend lo Ilic posterior wall of the pharynx, forward in to 
the mouth, and upward into the 11 0!-lt r ils. 'l'hc gh111dR or the neck rnpidly 
enlarge. Necrosis occurs .in the iiS81l('S of lhc throat, the frtor is extreme. 
the constilutionu l cfodurbanre profound, and the child dif•s with the cli nical 
picture or a mali gnant diphtheria. Occ::isionlllly lhe membrane extends into 
the trachea and the bronchi. 'l'lic Eustachian tul>C's and the middle ca r are 
usually in\'oln'd. \\"hen death docs not take place rnpidly from tox:rmia 
there 111ay be C\lensi\C ahsrrss formation in the tif'Sut'S or fhc neck and 
sloughing. Jn the scparntion o( deep sloughs about the lon~ils the carotid 
artery may be opened, causing fatal htcmorrhage. 

SEl'TIC.EMIC Fo1nr.- I n this there is a se\'erc sero1Hlary infection and 
death occurs in the ~cc<rncl or third week from severe toxa'mia. 

Complications and Sequelre.-~\ LIWMIXL'HI.-\.-.\l the height of the fever 
there is often a slight trace of albumin in the urirw, which is not of special 
i::: ignifka ure. ln a majority of ca~cs the kidnc.rs esc~1pc wilhout g reater dam
age than occurs in ot11er aC'utc .febrile aITcction~. 

NEl'llHJTIR is mosl common in the sc<·ond or third week and may follow 
a YCl'\' milcl attack. It ma)' be dclnyccl until tlic third or fourth ll'CCk. As 
a rul~ the r~rlier it occurs the more seYere the attack. Jt occurs in from 
lQ to 2o per ~ent. ~f the Cases. rfhrce grades or ('af'eS may be recognized: 

1. Acute h:rmorrhagic nephritis. There may be supprcs!:don of urine or 
onlv a sma ll qnnntity of hloody fluid laden with albumin and tube cMts. 
Vo;niting is constant, there arc comulsions, and lhc child dies wilh the symp-
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toms of acute urIT.'mia. ln sc\'ere epidemics tht'rc may hP nrnny C'll!"C'R of this 
sort, and an acute, rapidly fatal, nepluitis due lo the S<.:;1rlct fcH•r poison nrny 
oc:e:u r wilhoul an cxanthcm. 

2. Less :-crcrc cases without serious acute symptoms. There is a puffy 
appearance of the eyelids, with slight redcma of the f<.•d; the urine is rlimin
i::.hcd in quantity, smoky, and contains albumin ancl tuhc casts. 'The kidney 
symptoms then dominate the entire case, the dropsy pcr1'i8ts, and there may 
be cffu~ion in to the serous sacs. The condition may drag on and become 
chronic, or the patienl may succumb to urremic accidents. Fortunately, in a 
majority of the cases rccoYcry takes p1nc:c. 

3. Cases so mjJd that they can scarcely be termed nephritis. 'fhc mine 
contai 11 s albumjn and a few tube casts, but rarely blood. The crclema is ex
tremely s light or transient, and the conrnle~e:ence is st·;n('cly inlerrnptcd. 
Occnsionally, however, serious symptoms may superve ne. Cl~denrn of the glot
tis mn.y prO\'C rapidly fatal, and jn one case of the kin<l a child under my care 
died or acute effusion into the pleural sacs. 

Jn other cases the ccdema disappears and the chi ld i1nproYC'l', though lw 
remnins pale, and a slight amount of albumin per~ist:> in the urine for months 
or C\l'B for years. lkcovcry may ultimatcJy take p lace or a <:hronic inter
stitial 1wpl1ritis mny fol low. 

Occasiona11y cc<lcma occurs without a lbuminuria or F-igns o[ 1wplirifo:. 
Po~:;;ihly it may be due lo the an::crnia; but there arc insl;1111.:cs in wliith 
mal'l~rd changC's ham been found ju the kidn<'y art('r death, cn~n when th<· 
ur ine did not show the features characteristic of nephritis. 

AHTJIHITIS.-Thcrc arc l\rO forms: first, the se\erc srnrlalinnl pyremia, 
with suppuralion or one or more joints-part of a widespread !-'lr('plococrus 
infection . 'l'his is an cxlrcmely serious and fatal form. 8ecoll(11y, ;;;carlatinal 
arlhrilis, analogous to thal occurri ng h1 gonor rhcca. anc.l other in[l'dions. It 
occurs in lhc sceolHl or thi rd week; many joints nre attacked, partiC'ularly the 
small joints of tl1c hands. The heart may be in rnlrcd. Chorea, subtut:.111couF
fibroid nodules, purpura, and p leurisy may be complication:;. 'J1hc outlook is 
usually good. 

C.\llD I AC Co.M1'LICA'l'IONS.-ln the screre sept ic cases a malignnnt en(1o~ 
cardilis, ~01m·ti111cs with purulent pericarditis, eloses the sc<1nc. Simple en<lo
carditis is not uncommon. lt may not be easy lo ~ay whdhcr the apex $y!=\to
]ic murmur, so often heard, signifies a Yalrnlar lesion. 'l'hc persistence after 
conrnlesccnce, with signs or slight enlargement o[ the heart, may alone decide 
that the murmur jndicatetl an organic changr. As jg the rule, sueh cases 
giYe no symptoms. Antl, l astly, there may be a. seYcre toxic myoeanlitis, 
sometimes leading lo acute dilatation and sudden death . It is to be borne in 
mind that llic cardiac colllplications of the disca8c arc often latent. 

ACUTE m!ONCll lTIS and nnONClLO-PN.EUMO~I.\ arc not common. Empycma 
is an insidious ancl 8<•r ious complication. 

Kut Co)rPu C.\TIONS.-Comrnon and serious, due to extension o[ the in
flammation from the throat through the Eustachian tubes. they rank among 
the most frequent causes or deafness jn child ren. 1l1hc severe forms of mem
b ranous angina arc nlmost always associated with otitis, which goes on to 
suppuration nnd to perforation of the drum . 'J1hc process may extend to thr 
labyrinth and rapidly produce deafness. In othw iuslances there is suppura-
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lion in lhc mastoid C'cll~. Jn the necrosi~ whil'h follow<; the middle-car dis
t·:m· the fa('ial nt·n-c may Uc imolrcd an<l paralysis follow. Liter, Aili rnoro 
S<1 ri <HIS (.'Olllpli(·ulions may [oJlow, SUC'h as lhrombosi:-; of llic Jalt•ral sinus, 
mmingili~. or ahsN·:"s of the hrain . 

. \JH., ITJ R.- ln t·ornparatiYcly rnil<l cases of S('arlct fen_•r the suh111axillary 
lymph-glands may be swollen . ln SCYCr<'r ease~ the swrlling of the nt·c:k 
hc<"nnws cxln .. •mc ;mc1 extends beyond the limits of the glands. _\ ('utc phlrg-
111 011ous inf1an1rnation:; may occu r. leading lo widespread dcstrudinn of tissue, 
in whil'h H'sscls may be crodetl and fatal ha.•mo1Thag(' ensue. 'rhc suppura
Urn proe;ess('R may a lso involve the ret ro- pharyngeal tissues. 

The swe ll ing of the ly mph-g land s usua lly subt'iclrs, and within a few weeks 
C\'Cn the most, extensive enla rgc111ent gradua ll y clii-:appcars. 'l'hcrc arc ra re 
instances, however, in which the lymphndc ni ti8 bcto11H'S chronic, and lhc 
neck rcma irn.; with a glandular collar which almoi-:.l obliterates ilti oulline. 
'!'his may prove intraclahle to <111 ordinary measures of treatment. A case 
came under my ob:;enation in which. two yea rs arlcr scarlet fever, the neck 
wa.s cnorrnmndy c11largcd and sunoumled by a ma~s of li rm brawny gl::i nds. 

N°LH\ OL'8 CO.i\ll'L IC.\TIOXS.-Chorea oc:casiona lly complic:ates the arthritis 
and cndocard ilis. Sudden conrnlsions followed by hcrniplt'gia may occur. 
I u Sc\·cn of my seri es of 120 cases of in l'anlile hemiplrgia the lrnuble came 
on during sca rlet (ever. Progrc~sirn ptu·alyi;is of tliL' l imhs with wa~ling 
may present the .features of a subacutc asct'IHlin~ :-;pina l panil.n•is. 'l'hrom
bo:->is of the ('C'rebra l ,·eins may occur. Illental symptoms, mania, and melan
cholia have been described. 

Olhrr rare co111plicalions and sequehc arc U'dt'llHt of the t•yc lids, with
out nephriti s, sym metr ica l gangrene, enterit is, noma, and perforation of the 
soft palate, 

'l'Jic fCVCl' may pc rs i ~t for SCYCral weeks after the cl is1tppear<11lCC of the 
ra ~ h. and lhe child may rem::tin in a seplic 0 1' lyplioic.1 slale. rJ1his so-ca ll ed 
sca rla!inal l,rplioicl is usua lly lhc rc~ull of some c:hl'O ni c suppurali\'c proce~s 
about lhc throal or the nose, occasionall y the rPsult or c1 dirnnic ade nilis, and 
in a. few ea~cs nolhing wlialc\'er ca n be found to areounl for the l'L'\'Cr . 

.Mcas le8 may Uc concurrent or follow in llw :-;lagc of c·om·;_desrl·nce. 
RH.\l'SE is rare. It was nolcd in 7 prr c:cnL or 1"2,000 (Caig'l'r). in 1 

pl'r ccut. of 1,520 cases (Ncwsholmc), and in 3 per cent. of 5,000 cases 
pkCollom), 

Diagnosis.-Thc diagnosis of scarlet fc ,·cr is nol dillitul t, Lut there are 
m~es in which the lrue nature of the disca~e is fo r a lime douhll'ul. 'l1J ic fo l
lowing arc the most common conditions with which ii may he confou ndr<l : 

A CL"l'.t:: ExFOLL\.TIXG DEUMJ.TITIS.-Thio pscudo-e:-..anthcm t'imu la tcs scar
let Ic\'cr r ery closely. It has a suclckn onset, with fcrc r. 'l11ic eruption 
spreads rapidly, is uniform, and aft.er persisting for fire or F-ix days begins 
to fade. Ercn before i t has entirely gone desquanrntion u~ually begins. 
Some of these cases cannot be distingui f'hed from scarlet fc\·cr in the stage 
of eru ption. ' rhc throat symptoms, hm\'e\•er, arc u~uully and the 
tongue rare ly show~ the changes which arc so marked in star let ln the 
dct'qu n111a li on ol' lhi8 affect ion the hair and tiails arc co111u10 nl .v afl"l'dcd. ll 
is, too, a dist.'a:-::c liable lo recur. 8ome of the in.slanc:rs of second and third 
attacks of oca rlet fc\"Cr hare been cases of this form of dermatitis, 
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~h:,\SLES, which is distinguished by lhc longer 1)(•riod o[ in,asion, til<' 
charactl>rislic nature of the prodromcs. and the later appearance of the rash. 
The greater inknsil,r of the measly rash upon the fnrc, the more papular 
charnclt.•r and the irregular crcsccntic distribution arc dislingui!<hing features 
in a 111ajorily o[ the cases. Other points arc the ab!-iencc in measles o[ the 
sore throat, the peculiar character o[ the dcsquamalion, the ab~cncc o[ lcuco
cytosis. and the presence o[ Koplik"s sign . 

UO'rHEI,N.-'l'hc rash of rubella is sometimes strikingly like that of scar
let fever, bul in the great majority of cases the mistake could not arise. Io 
cases of doubt the general Sj'mploms are our best guide. 

SEi'TIC.E.MlA.-As already mentioned, lhc so-called puerperal or surgical 
scarlalina shows an crnplion which may be idenlical j n appearance wilh lhat 
of trnc scarlet feve r. 

D1PllTllEBIA.-The practilioner may be in cloubl whether lie is dealing 
wi lh a case oi scarlet fever with intense membranous angina, a true diph 
theria wilh an crythcmatous rash, or coexisting scarlet foyer and diphtheria. 
In the angina occurring early in and during the course of !':C'ctrlcl feyer, 
though the clinical fratures may be those of trnP <liphtl1cria, LOfller's bacilli 
arc rarely found. On the other hand. in the membranous anginn oecurring 
during convalc.::.cenre the bacilli are usually present.. The ra~h in 11iphtheria 
is, after all, not so c:ommon. is Jimitcd usunlly lo the trunk. is nol so persist
ent, and is generally darker than the scarlatina! rash. 

Scarlatina and diphtheria may coexist, bul in a C:l$(' presenting widC's.pn•acl 
crythcma and extensive membranous angina with LOfllcr·:::: bacilli it 'naild 
puzzle Hippocrntes lo say whether the two diseases coexisted. or whether it 
was only a11 inlen~e scarlatina! rash in diphtheria. De::;ciua1natin11 occur~ in 
either case. 'l1hc streptococcus angina is not so apl to extend lo the larynx. 
nor arc recurrences so common; but it is well lo bear in mind lhat g1.'lll'ra l 
jnfcdion may occur, that lhc membrane may sp read downward with great 
rapidity, an rl , laslly, lhal all lhe nervous sequel"' of lhc l(lcbs-Lotllcr diph
theria may follow the streptococcus form. 

Dnuo H.H111Es.-'l'hcse arc partial, and seldom more than a transient 
hyperremia of the sk in. Occasionally they arc d ifrusc and inll'nse, and in 
such cases very deceptive. They arc not associalC'd, howcYer, with the char
acteristic symptoms oI invasion. There is no feve r, :ind with care the dis
tinction can usua lly be made. They arc rnosl apl (o fol!ow the use of bclla
clorrna, quinine, and iodide of potassium. The antitoxin C'rj•lhcma is a fre
quent cause or doubt, particularly in hospita ls for infectious diseases. 

COEXISTENC~ Ol" OTllER DrnEASEs.-Of -IR, 3fi(i ca~l'S of '5tarld fever in the 
.Metropolitan .\sylum Hoard Ho~pitals which were complicated by some other 
disease, i n 1,0fl I- cases the secondary infection wus diphtheria, in 899 cases 
chicken-pox, in 703 measles, in 4.0± whooping-cough, in 55 cry~ipelas, in 11 
cnter ic fever, and in 1 lyphus fever (F. F. Caigcr). ~-arnnri<•r (l!JOI) could 
collect only 39 undoubled cases of the coexistence of typhoid and scarlet fever. 

H ow Long I s a Child Infectivel -Usually, after desquamation is com
plete, in fou r or five weeks the danger is thought to be over, bui lhe occur
rence of so-called "return cases" shows that patients remain infective even at 
this stage. In 189J, with 2,593 patients from the Glasgow fcl'er hospitals sent 
to their homes convalescent, fresh cases appeared in 70 of lhc houses (Cha\-
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mers). With 15,000 cases submitted lo an average period o! isolation of 
forty-nine clays or under, the percentage of return cases was 1.86; with an 
3YC'l'ag"C pl•riod Of fifty to fifty-six clays the JJCl'C'Cntage W3S 1.12; where the 
i!'olalion e\ll'IHkcl to between fift,r-seYen ancl ~ixty-fh·c clays the percentage 
of rc.-tum east1s was 1 (Xeech) . This author suggests eight weeks as a mini
mum and thirl('Cn weeks as a maximum. Special ca re should be taken of 
ca!'CS with rliinonhCl"a and otorrhcea and throat trouble, ns lhc secretions from 
thc~r part~ are probably of greater importance than the ski n in the conrnyance 
of the disea~c. 

Prognosis.-As stated, the death-rate has been fallin!( of late years. Epi
demic:-> differ rrmark:ihly in SC\C'rity and the mortality is extremely variable. 
Among- lhC' brttC'r classes lhc death-rate is much lower lhan in hospita l prac~ 

liC'C'. 'l'hcl'C arr phy8icians who ha,·e lrealecl conseculin•ly a hundred or more 
ra:;rs wilho11l a dcalh. On lhe other hand, in ho::;pilnh; and imwng the poorer 
classes lhc cfoall1-ratc is considerable, ranging from 5 lo 10 per cent. in mild 
epidemics lo 20 or 30 per cent. in the very ~cverc. rn l ,000 cases reported 
from th<' Hoslon City J losp itnl by MeCollom lhe clealh-rate was 9.8 per cent. 
rl'hcre is n cu riou s variability in the loca l mortality from this disease. In 
England, for rxample. in some years, certain counlicR enjoy almost immunity 
from fatal SC;.l!'lct fever. The ,Younger the child the greater the danger. In 
infants under one yea r the death-rate is very high. rrhe great proportion of 
fatal cases occurs in children under six _years of age. The unfarnrablc symp
toms arc \'Cry high fever. enrly mental disturbance with great jaclitation, the 
occurrt•nre of h;:Prnorrhag:ei-; (cutaneous or ,·isceral), inlC'nse cliphlhcroicl 
angina with ccn·ica l bubo, nncl s igns o( laryngeal obstruction. Nephritis is 
alwnys a serious complication, and when sett ing in with suppression o( the 
urine m:iy quickly prove fatal; a large mrijorily of the ca8cs recO\·er. 

Prophylaxis.-~ l ueh may he clone to prevent the spread o f the disease if 
the php•ician cxrrcises scrupulous care in each crise. l\ l uch is to be expected 
from a rigid syslcm of school inspection, and from lhe more genera l recogni
tion of tlir importa nce of the latent cases and the persi8lcnce of the infection 
in the ~ccrciions of lhc nose and throat. 'T'hc nltencfant in a case of sca rlet 
fe,·cr shou ld lake lhc most c:irefnl prcc:iulions against the conveyance of the 
di8ea8e, wcnring a gow n in the room and thoroughly wash ing lhe hands and 
face aftrr lrnYing the room . 1ro the Yery busy practitioner the minuti::e of 
proper clisinfC'dion are \'el')' irksome, but it is his duty lo carry out the most 
rigid clisinfrclion possible. and intelligent prople now expert il. rrhe dura
tion of qunrantine \'aries with the attack: six lo eight weeks is the average 
period. Patients with discharge from the car or nose require longer iso

lation . 
Treatment. - '!'he patient may be treated at home or sent to an isolation 

hospital. ']1hc cliffieulty in home lrealmenl is in securing complete isolation. 
The ri•ks are well illustralecl by the carefnl studies of Chapin. of Providence, 
who found that during <'ight years 2G.l per cent. o( lhe '4,-ll2 persons under 
twenty-one yC'ar~ of age in infcclC'd families took the disease. When prac
ticabl~, it is brtter to ~encl the olhcr ch ilclrm out of the house. Chapin's ex
peri enrC' Oil this point is most inlerrsfing. f n S('\'Cllfeen years, [rom 652 
farniliPs infrrkcl with ~rnrlct feyer, 1.0,'Jl c·ldldrC'n, none of whom had had 
the di ,c:easc, were remoYcd. Only !l pPr rrnt. \\'NC' nltnrked while away from 
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hom('. Ni nrlC>rn \\ho h:icl hC'rn Fent awny from the infi..'dl•d houf.leS were 
attacl\cd on llu.'ir n·lurn. Jn {lreal Hritni n a v<'ry <·onsid(•rahh' proportion 
of all pniicnls arc re111on•cl from their hom1•s. Tn illC' segregat ion hospi tal 
group:-; of patil.'nts. from ten to lw<'nly, urc treated in SC'parnte wards. Jn 
the lruf' isoJ;.1tion hrn~pital eaC'h patient is in a scparnte roo m, and patients 
with cliff<•1·ent inf<•dious may be in adjacent rooms. 

'J'l w di~<·a~<· c·n nnot be cnt In the prcFencc o[ the severer forms we 
are sti ll loo ortcn helpless. There is no disease, however, in which th e suc
ccf.lsful i:-:suc ancl Uw avoiclnncc of complications drpC' ncl more upon the skillccl 
j111lgn1ent of fhc physician and the care with which hi s instructions arc carried 
out. 

Th e r liild shou ld he iso lalC'd ancl placed in charge of a competent nurse. 
rJ'Jw f(•tllJWnl1ure of lJJC l'OO!ll shou ld be com;lant and the \CllliJation thorough. 
The (·liilcl should went· n lighl flann el nightgown, and lhl' bC'clc:loU1ing should 
not he too !ieary. ' l'he dirt should consist of milk, butterm ilk, wh ey, and ice 
cream; waU•r and fruit juices should be freely g ir <' n. \\'ilh the fall of lh e 
tcmpernlure the diet may be increa~('d and the child may gradually return 
to onlin:ny fore. \\"hen dC'squamalion begins the child should bf' thoroughly 
ruh bPd erC'r,Y clay, or erC'1·y scl'ond day, with sweet oi l. or ca rboli1led \aselinc, 
or a r>-pe r-('ent. hydro-nnphthol i::.on p, which prt'\'Cnf s the drying and the dif
fu~ion of lhe i-:;c·ales. A 5- or 10-per-ccnt. ~olulion of jcJ1lhyol in h111 oli n 
may he usl'U . ,\n oeca!=:ional warm bath may then be g i, en. At any time 
during tlw nltark the ski n may be sponged with warm water. The patient 
nwy he allmn•d to gl'l np after the tcrnperatu1·c has been normal ror ten clays, 
but for al len:-:L lhree weeks from this time grent ca re should be exercised to 
prcn.' nt cxpmrnrc to cold. ll must not be forgotten, also, that. the renal com-
plications ;11·r npL lo occur lhc co nrnl c:-;c:e 1wc, and after all clanger 
jg apparrntly Ordin<ny not requi re any medici ne, or at Lh e 
most a si mpl e mixture, conrnlesccocc a bille r Lonie. 'r he 
bowclR sho11ld hr rarerully 

Spc<"i;il syrn plorns in .the call for treatment. 
When tlie (t'\'l'r is aboYe J03° the extremities nrny be sponged wilh 

tepid waler. In :-;('V('J'l' cases. with 1he lcmpcratur(• rapidly ri ~i n g. this wi ll 
not suflicc, nnd more tl1orough measu res of hydr0Lhen1py :-;hould be practi ced. 
\\'ilh pronouncl·d cll·lirium nncl nenous sym plom::i the cold pnck shou l1l be 
uml. \\'hrn the feye r is ri ~i ng rapidly but. the chi I cl is not delirious. he 
should he plnC"rcl in a warm bath, the temperature or which ca n he gradually 
lowcr('d. The hath with the water at 80° is br ncfic ial. I n g i,·ing the rol<l 
pack a ruhlwr sh('C'l ancl a thick la.ver or blankets l'hou lcl be spread upon a 
s\1ra or a hrcl, and o,·er them a sheet wrung out of cold waler. rrhe naked 
child is lhcn laid upon it and \\Tapped in t he blankets. An intense glow of 
heat quickly follow:-; tlw preliminary chilling. nncl from time to lime lhe 
blnnkcts may hl' unfoldrcl nncl the chi ld !=:p l'in klccl wilh cold water. The 
goo1l rffcrts w\ii c· li rollow this plan of treatment nre ortcn sl rikin7, prirticu
larly in nllnying the clrlirium nnd jnclitnlion, ancl proeur·ing quiC'l and re
frr~hin_g Rk r p. Pan· nl ~ wi ll ohjrc·t l e~s . as a rule, to thr warrn bath gra11ually 
cooll·d 1han lo nny o1lirr form of hydrotherapy. 1 l'ltl\ (·l1il<1 may be remo,-rd 
from the warn1 hnlh, plm·<•d upon a shrct wrung oui or t.olernbly cold waler, 
and then fold ed in hln11 hls. 'l'hc icc-cnp is very useful and may be kept 
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con<tanlly applied in cases in which there is high fever. Medicinal anti 
P> n..'lii.:~ arc not of much seHice in comparison with cold water. 

'J'lw throat symptoms, if mild, do not require much treatment. If serere, 
llic local measure!:' mentioned under diphtheria should be used. The nose 
!'hnuld be kl'pl clean, for which a simple alkaline douche. given gently, is best. 
('ol1l appliC'ntions to the ncc:k arc lo be preferred to hot, though it is some
times diflicult to get a c:hild to f.l.ubm it to them. ] ( cervical aclcnitis occurR, 
an ice bag i.:houlcl be applied, and with the first s ig ns of suppuration an in
c:i:.;ion made. In conncclion with the throat, the cars should be specially 
looked after, and n careful disinfection of the mouth and fauccs by sui tahlc 
;.rnfi~eplic :-;olntiom:. f.l.hould be practiced. \\'hen the inf-lnmmnlion exte nds 
through llic l ubes to U1e middl e car, lhc practiti oner should cilhcr him self 
cxa111i 1w clail ,Y llie condition or lhc clmm, or, when aYai lablc, a s1wcialist 
f:.hout d be rnl lrd in lo a~si~L hirn in the case. Tho ca rcfu'J watching of this 
mcrnhrnne day by day and lhc puncturing of it if the lension bel'omes too 
greal mny f:.arn thl' hraring of l he chi ld. \Vith lhc aid of coc·ainc thr drum 
is rra<lily pundurell. T he operat ion may be repealed al intcrrnlR if the pain 
and cli!-ilenlion rl•tu rn. Xo complicnlion of the disease is more se rious than 
this extension of tlw inflnmmalory process to lhc car. 

The neph ritis should be denlt with as in ordina ry cases; indications for 
trcatmrnl will be found under the appropriate "rdion. IL iR worth mr n
tioning. hmn•,·rr, thal .J accoud in:::iRts upon the g rea t ntlue of' milk did in 
Sl'<lril't feH• r as a prcYentiYe of nephritis. 

,\mong other in1lirations for treatment in the clisensc iR carcl iac weakne::.~, 
wliic·h is usually the rcsull of the d irect action o[ the poison, and is hl·~t met 
hr !' limulanl s . 
. SuwM T1rn.\'l':\t ENT.-As a streptococcus infection frequently c:omplic:ates 

scarlet fever arnl is respon sibl e for the seconda ry infrrtion~. the uHe or anl i
streptococc-us scrum RC'C lll s rational, but il hns not Jll'O\'Cd or great rnlue in 
the acute stages. )i f ore is to be expcct('(l from it in the more ehronic infec
tions, in which also a n aulogenous niecine may be useful. The dosage should 
be small at first and inc1·eased grad ually. 

V. MEASLES 

(Morbilli ) 

Definition. -An acute, highly contagious fever with specific localization 
in the upper air passages and in the Rkin. 

History. - Rhazrs. an Arabian physician, in the ninth cent ur.r described 
!h(' dil"{'fll"(' with f.:.!lla Jl-pOX , Of which it WllS belieYC'd to be U mi\d for!ll Ulllil 
Hyclrnham scpnratcc.1 them in the se\'Cntecnth cenl.ury. 

Etiology. -As a cnusc of dea th measles ranks first among th e ncutc fcyers 
of children. In JnO~ there were 12,GlS deat hs from this disease in l' nglanu 
and Wnlr~. The death rate is highesl in the second _rear. 

rl'he liability lo infection is a1mosl uni\W5ia \ in pcrRo ns unprolccfed by a 
prC'\·ious nttack. ]tis n cfo:ra~l' or ch ildhood, b11t, ns shown in the widespn·ad 
epidemics in the Farroe l ~ l ands and in the Viji Jsland~. nnprolec:ted adults of 
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all ages arc attacked. \\'ilhin the first three months or lire there is a relalirc 
immunity. Occasionally infants of a month or six weeks take the disease. 
Intra-uterine cases ham been described, and a mother with measles may give 
birth to a child with the eruption, or the rnsh may appear in a few days. 

'l'he disease is endemic in cities, and becomes epidemic al intervals, pre
''ailing most extcnsi\c]y in the cooler monlhs, though this is by no means a 
fixed rule. 

1 l1hc germ or the cli~rasc is unknown. J. F . Anderson has shown that the 
blood or a patient inoculated into the Rhc:-1us monkey produces after eight 
days a frn:r of F.horl clurntion with a well-marked i::.light exanthem. The 
contagion is pre::.C'nt in the blood, the secretions of the mouth and nose, and 
ln the skin . 1 n lh(' righleenth century ?'il"onro and olhers demonstraled the 
inocnlability o!' I lie disease. Direct contagion is the most common. The 
poi:-;on is pl'Obnbly i1ot in the expired air, bul in lhe pa rticles of mucus and 
ln Lhe spnlun1 ilnd lhc :::ec reli ons of the moulh and nose, which, dried, are 
eom1cycd wilh Lhc dust. An important point is lhe contagiousness of the 
disease in the preMcruptirn slagc. A chi ld with only the cat:urhal symptoms 
may be al school and a source of active infeclion. Jadircct. conlagion by 
means of fomites is Ycry common. 1\Ieas)('s may be thus conveyed by a lhird 
person, by clothes, and by infected toys. The germ soon loses ils virulence. 

Hccurrcncc is rare. Yery many cas('S of lhe supposed second and third 
altack represent mistakes in diagno8is. Relap:::e is occasiona lly seen, the sympM 
toms rrrnrring at inlt•rvtllli from ten to forty days; but it is not a lways easy 
to say in a gi\'f•n case whether there may not ham been new infect.ion from 
without. 

Mol'bid Anatomy.-The catarrhal and infl::unmatory appearances seen 
post mortem hare nothing characteristic. Fatal cases i;:.how. as a rule, bronM 
c·ho-pncnmonia and an inl('ni;:c bronchial catarrh. ~11hc lymphatic clements all 
OYer Lhc body nr(' swol !C' n, I.he tonsils, the lymph-glands, and the solitary and 
agmi1rnlccl folliclc>s of the intestines. 1J1he spleen is rare ly much enlarged. 
During con\'al rsc·C'ncc latent tuberculou s foci are VN.Y apt lo bC'come acli\·e. 

Symptoms.-INCUBATlON.-'·From ~cvrn to eighteen days; oflenest four
lcc•n.'' 'J'he child shows no special changes, but co ryza nnd swelling of the 
ce1·\·ical lymph-glands may be prc~rnt. A lcucocyto~is has bc<'n ob~en·ed~ and 
the pulse is f'riicl to be slow. 

I NV.\:410~.--I n I.his period, lusting from three to four days, very rarely 
five or six, the child prc~rnts the symptoms of a fever ish cold. The onset 
may be insidiou~. or il may start wifh great abruptnc!'s, e\'Cn with a conM 
vulsion . 'l'hel'e is not oflen a definite chill. Jlcaclache, nausea. and vomit
ing may u~her in lhc F-C\'cre cases. '11he common cahnrha l symptoms are 
sncrzin~ nncl running al the nose, redness o[ the eyes and lids, and cough. 
The fcHr is slight al fir~t. but gn:1cluall.v there is pungent heat o[ the skin 
willi turg('~rcnre of thC' face. Proclromal rashes precede the true eruption in 
a rcw cases. usually a blotchy erylhema or scattered maeules. 'fhe tongue is 
furred and the mucous membranes of the mouth and throat are hyperremic, 
and frrquenUy show a di:-Linct puncliform rash. r_rhc fever of the stage of 
invasion may rise abrupf.ly; more frecp1cutly iL takes twenty-four or forty
eighl hours to reach the fastigium. The pu lseMrate increases with the iever, 
and mny reach l.JO or !GO per minute, gradually falling with defervescence. 
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Enun1ox.-"The symptoms increa•e till the fourth cla)'. At that period 
(although sometimes a day later) little red spot•, just like flea-bites. begin lo 
come out on the forehead and the rest of the face. These> increa!"c both in 
size and numhC'r, group themsehes in c1u~ters, and mark the face with largish 
red spots or c.lifTC'rent figures. These r ed spots are formed by smali red pap
ules, thit"k sc•t, and just raised abo1·e the level of the ski n. The fart that 
tlwy really protrude can sca rcely be determ ined by the eye. It can. howc,·er, 
be a:-;ccrtained by feeling the surfoce with the fingers. From the face-
11·hcre the)' fir>t appear-these spots spread dowmrnrd to the breast and belly ; 
afterwa rd to the thighs and legs" (Sydenham) . The papules may feel quite 
sholly, but do not ex tend deeply. On the trunk and extremities the swelling 
of the skin is not so noticeable, the color of the rash not so intense and often 
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CrrART Xl.-1\I EASLES. 

J e~s uniform. The mottled, blotchy character is seen most. cl ea rly on the 
che~t and the abdomen . H is hyper.:emic and disappears 011 p1·et:.:o;urr, but in 
the lll:l]ign:rnt C'fiS('R it may become of a deep rose, incl ining to purple. r'J1hese 
g'l' llt'ra ! i-:ym ptoms do nol abate wi th the occurrencC' of thp eruplion, but persist 
until fhe end of the fifth Or the sixth day, when lhC'y JC'SSC' ll. .\ mong peculi
:iritiei:; of the ra!'h may be mentioned the development of nnmerous miliary 
\"C~ic·leR :ind thC' occurrence o[ petechi::e, which are seen occas ionally eren in 
l'n~es of moderate severity. Recession of the rash, FO much dwelt upon by 
ol<le r writers, is rarely seen. When the " measles !' ink in su<lclcnly after they 
harr brgun to cornr out, ancl then the patirnt is seized with anxiety and a 
l'wooning com('S on. it is a sign of spC'ed_v dC'ath"' (Rhazcs). Tn reality it is 
the f11iling circulation whieh causes thr rash to fad e. 

Rl-CC.\I~ RPOT R wrrr dC'srr ibc>d by Filatow in 18fl.5, and by Koplik in 1896. 
'Phcy arr SC'(ln on a Jerri with tilC' bases or t11e lower milk mola rs on either 
sirl": or nt the linr or junction of the molars when the jaws are closed . They 
arr white or blnish-whiir specks. ~urrounclecl by red areola:o. rrhcir importance 
<l f"pt'n <l~ npon tla• fHct of their earl .v appearance and remarkablr constaacy in 
the cJi,ro,e-Rix-serenths of all cases (Ileubne r ), 97.7 per cent. of i H cases 
(R:ilrnc•). 

24 
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The fauccs may be injected, and there is sometimes an rruption of ~cat
tered spots OYCr the ent ire mucous membrane of the mouth. Hingrr was in 
the habit of calling attention to opaque white spots on the mucous mrmbrnne 
of the lips. 

DESQUAMATlON.-Aftcr the rash fades dcsquamation begins, u~ually in 

the rorm o{ fine scales, more rarely in large flakes. It bears a drfini(e rl'ia
tionship to lhe extent and intensity of the Tash. Jn mild cases <lcsqunmntion 
may take only a few clays, in serere cases sernral weeks. 

The tonsils and the cervical lymph glands may be slightly swollen :rnd 
sore; sometimes there is a polyadenitis. 

During the course lcucocytosis jg absent. Its gC'ncrall.\' points 
to a complication. :Myclocyics are often pre!:=ent in num\Jt'rs during thr 
eruption (Tileston). 

Atypical Measles.-Yariatioos in the course of the llisrnse :' re nof con, 
rnon. There is nn alle11ualed form, in which the child may hC' \.'C'll hy lh\._ 
fourth or firth clay. An abortive form, in which the initial symptoms 111a.\ 

be present, but no eruption appears-morbilri sine 1norbillis. 
Malignant or black measles is seen most frequently in the wil1<'~pread 

epidemics. but it is also met with in institutions, and occasionnll,v in grnC'ral 
practice among children, more rare1y in adults. IT:rmorrhagcs occnr into the 
skin and from the mucous membranes; there is YC'ry high feyer. and :111 ilw 
features of a profound toxremia, o[ten with cyano:-::is, clyspn<l'a. and extreme 
cardiac weakness. Death may occur from the second to the sixlh clay. 

Complications. -1'hosc o[ the air passages are lhc most SC'l'ious. rrhr 
coryza may become chronic and Jeacl to irrita tion o[ the 1ym pho id tissues o[ 
the naso-pharynx, leaving enlarged tonsils and adC'noicls, and not improbably 
1eaving these parts less able to resist tuberculous invasion. Bpislaxis nrn.r 
sometimes be serious. Laryngitis is not uncommon: the voirc becomes husky 
and the cough croupy in character. illdcma of the glottis nnd pseudo-mem
branous inflammation are rare. Ulccration, abscess, and even perichondritis 
may occur. 

R1·onchiUs and Broncho-p11ewno11ia.-In cverj' case o[ serere mc:u•lcs the 
possibility of the existing bronchitis extending to the small tuhcs and caus
ing lobular pneumonia has to be con~iclered. It is rnorr npt to occur at the 
height of the eruption or as desquamation begins. rrltc high mortality in 
institutions is due to this complication, which, as ~,Yd<'nham rC'markccl. kills 
more than the small-pox. (FoT the S,Ymptorns, src the p;crtion on the subjC'ct.) 

Lobar pneumonia is Jess common. Thrombosis in YC'ins !ins brcn describrd. 
Severe sfomatilis may follow the slight catarrhal form. Tn institutions 

cancrmn oris or gaugrenous slornatitis is a terrible cornplirntion, attacking 
sometimes many children. Parolilis occasionally occurs. lnlrstinal catarrh 
and acute colitis arc spccinl complications or some epidemics. 

Nrphrilis is less rare than is stall?d. It is not \'C'ry uncommon to src ca:::cs 
of chronic llright's disease which date from an attack o[ me:u:.lcs. Yuh1itis 
may be present as pnrt of the general catarrhal condition. 

JiJndocnrdiUs jg rare. Arthritis may fol1ow the fever, or come on at its 
height. lt may br grneml and severe. I snw an instnnce in which ::rnC'hylosis 
of the jnw followl'd an attark of mrnslcs in a child or rour years. The eon
junctivilis may be followed by lceratilis. Otitis media is not at all uncom-
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mon nnd may lC'ad to prrforation of the drum or mastoid disease. ITcmiplcgia 
i:-; a most !=;rriou~ C'ompliC'alion. Jn 4 of my !'Cries of 120 ruse:;, the hemiplegia 
c·w1r on during mPasks. Lt usuall~· persi::~ts. T'ara}llcgin due to acute myeli
tis has been d('scribcd. Polyneurilis may occur wilh widespread atrophy . 
. \c·ulc mania, meningitis, abscess of the brain, and multiple sclerosis arc 
amon~ the rare complications or sequel:r. Sca1·let fever may occur with 
mc:aslc•:-:. H'hooping-cough not infrequently follows measle~. 

Diagnosis.-During the prcrnlcnce of an cpi(lcmic the di~casc is easily 
n·('ognized. Ph;·s:;icians to i::;olation hospitals apprccinle the prnclical di!licul
ti<.·:::,. On !=:C'\"Nnl orc·asion~ ] had patients with measles SC'ni lo the small-pox 
hospital, and it well lo bear in mind that in adults ilie beginning or the 
ernplion on lltf' nodular cl1aracter, nnd the isolntion or the spots may 
be su~grs1ivP of lfrom scarlet fcrc r measles is distinguished by the 
longl'r inilial with characteristic symptoms, and llie blotchy itTcgular 
dtar:.1dC1" of rash, so unlike the diftur.:c uniform crylhema. Jn measles 
lhe mouth (with lltl' C'tlr l.Y Koplik sign), in scarlet fcnr the lhront, is chiefly 
affeckd. O(·rn~ionally in mPasle:.:.. when the throai is \t'I')' sore and lhc erup
tion prPliy tl1ff11~l', tlwrc mny ai first be difliculty in dekrmining which clis4 

('tl~C is pn~sl1 nl. hut ;_1 l'l•\\' clays r.:hould suflice to make the diagnosis c·lcar. .\ s 
a rule tlwn' is no leutoc·yto::.is. H may be extremely diflkuli lo distinguish 
from riHlwln. ] haYe more than once known praditionf'rs of large expcri-
1:1we unable to agrC'e upon n dingnosis. The shorter prodromal :::lagL', the 
ab.-:cnc·c of m·ulo-rn1s<'ll eaiarrh, and the ~lighlL1 r fp\·c1· in mflny cm:e~ arc pcr
linps tlH' 111odi impol'l;rnl features. IL is <liflicult to speak dcfinitl•ly nbout lhe 
dislindions in lllf' r:1~h. though perhaps the more uniform di~irilrnlion ant.1 
the a!Jsen('(• <if l\1c' NC''=tenti<.: ;1rrangenwni arc mo1·C' tom~t.nnt in rULhcln. ] 11 
Africans the di~c'nsc is en.-:ily rceognize~l; the pa pull'~ stan<l out wilh great 
plainnel"ls, of{l'll in groups; thC' hypenemia i~ lo he SC'C'n on fill but the Yer.v 
L!uc•k skins. The disi1·ilH1tion of ilie rash, the c:oryzn, an<l the rash in the 
mouth arc imporl;inf points. Of' drug cn1ptions. llial indueL1d by copaiba is 
rc1·y like rnen.-:l1·s, \ml is readil.v dir.:tinguishcd by the absence of feve r and 
eatarrh. i\nlipyrin. c·hloml, and quinine mshrfl rnrrl.r c·at1!':(' <.111.Y di!lic:uliy in 
diagnosi:-;. The• 8l't'llllt C'\<lllilll'm of a diphtheria nntitoxin may be difficu lt lo 
1w·ognizC'. In adult.-: the a('lllC maliguanl mC';1~il's mny rcsrmblc typhus .feyer. 
Otl·a"ionallr <'rdlwnrn mullif'ormc m<l\' !':imulnt(' nlC'n~lrs. 

Progno~is . -~ .. .rl,hc mortality from ihe cliscnsc itr.:rl[ is noi high. but the 
p11l111nnary c·omplicnlions l'l'lll]C'r it one o[ lhe rno~l SC'rious of lhe clir.:cases of 
d1iltlrl'n. I 11 ~Olllt' Ppide111iC's, particularly in in~litulions :incl in armil·s. the 
IC':tth-ralp 111i1y he high, not so much from the frY('I' it5=eir as from the exten 

"ion of thC' ('nlarrhnl syn1ptorns to the finer bronc:hial tubC's. Tmporicd in 
1H;.; from Syd1w.1· hy JUl.S. Dido to lhe Fiji Jslancls, ·10,000 oul of 150,000 

11f llw inhahil:rnt~ dil'Cl in four months. Pirnum, lhe cli~tinguished Danish 
physic·ian. clr:-:C'rihecl ihl' wiclcsprcacl and fatnl epidemic whil'11 clC'rimat('d the 
inhabitants of the Fnroe lsl1rncls in ISlG. In prirnle p ractice the mortality 
is from 2 to;'.) prr l'C'nt.: in hospitals from 6 to 8 or 10 per cent. 

Prophylaxis. 'l'he diflic·ulty is inhe rent in the prolonged incubation and 
!he four clnys of inra~ion, during which the catnrrha l symptoms arc marked, 
nncl the di~~·a!-11' is <·ontagious. nrnl one oflen fintls that lhe quarantine which 
has bt'CD ca!'ricd out so l'l1il·iently has been in vain. From contact with cases 
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in the stage of in rns ion and mild cases with scarcely any feye r the disease is 
readily disseminated through schools and con\'eyed to healthy chil dren in the 
e\·cry-day contact with each other on the streets, in the squares and play
grounds. Once manifested, the child should be ca refully quarant ined and 
all po>s ible precauti ons taken against the spread of the disease in the house. 
As the germ of measles seems to have a feeble vitality the quaran tine need 
not be M protract(ld as in sca rlet (ever, four weeks usually bei ng sufficient. 

Treatment.-C'onfi nement to bed in a we11-venlilated room and a li ght diet 
with abunda nce of waler a rc the only measures necessary in cases of uncom
pl ica ted measles. The feyer rarely reaches a dangerous height. Jf it does it 

be lowered by sponging or by the tepid bath g radually red uced. H the 
does not co me out well , warm drinks and a hot bath will hasten its 

ma t urnli on. The bowels should be freely opened. lf th e cough is di stress-
ing compresses should be applied to the chest and inhalati ons of the com
pound ti nc:ture of benzoin g iven. Small doses of paregoric or coclein may be 
gi 1·cn. '!'he patient shoul d be kept in bed for a few clays afler the fever sub
sides. During de::quam ation the skin should be oiled da ily, and warm baths 
gil'en lo faci li tate the process. The mouth and nostrils should be ca refully 
c l can~cd , even in mild cases. 'rhe com·alescence from mcai; les is the most 
imporlfl ni stnge of the disease. Watchfulness and care may pre,·ent serjous 
pu lmonary complications. rrhe frequency with which the mothers of children 
wit h si mple or luberc·ul ous broncho-pneumonia tell us that " the child caught 
cold afte r mea~ l es," and the contemplation of the mortali ty bill s, should 
make us extremely careful in our management of this affection. 

VI. RUBELLA 

(Rotheln, German Measles ) 

This exanthcm has also the names of rubeola nolha, or epidemic roseola, 
and , as i t is suppo~ed to present features common to both , has been also 
known as hybrid mea::i.les or hybrid scarlet fever. Tt is now generally re
ga rded. however, as a separate and distinct affection. 

Etiology. - ll is propagated by contagion and spreads with great rapidity. 
It frequently attacks ad ults. and the occurrence of either measles or scarlet 
feyer in childhood is no protection against it. The epidemics of it are often 
very extensive. 

·symptoms.-Thesc are usual1 y mi1d, and it is altogether a less seri ous 
affect ion than measles. Very exceptionally, as in the epidemics studied by 
Chra dlc, the symptoms are seve re. 

rrhe stage of incubation is two weeks or even longer . 
In the stnge or in rns ion there are chilliness, headache, pains in the back 

and legF;, and co ryzn. A macular, rose-reel e rupt ion on the throat is a constant 
symptom, and, ind eed, it was on thi s account that it was orig inally regarded 
as a hybrid, haY ing the so re throat of scarl et l'ever and the rash of measles 
'rhere may be very slight rever. In 30 per cent. or Edwar<ls's cases the tem
perature did not r i:o;c above 100°. The duration of this stage is somewhat 
variable. rrhe ru sh usua lly appears on the lirst cl ay, some wri ters say on the 
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second, ancl others again gh•e the duration of lhC' slage o[ inrnsion as three 
days. Griflith places it at two days. The eruption ('ome~ oul fir~t on the 
face, then on the chest, and gradually extends so that within lwenty-four 
hours it is Ecaltered Ol'Cr the whole bods. It may be the first S)'lllptolll noted 
by the mother. The eruption consists of a number of round or oval, slightly 
raised spots, pinkish-reel in color, usually discrete, but sometimes confluent. 

The color o[ the rash is somewhat brighter than ju mcmdes. The patches 
are less distinctly crcscentic. Arter persisting for two or three clays (some
times longer), it gradually fades and there is a slight fur[uraccous cl<'~'luama
tion. The rash persists as a rule longer than in scarlet feyer or mru~lcs. and 
the skin is slightly stained after it. In some cases lhc ra~h is sC'nrlati nil'orm, 
which may even rollow a measly eruption. The lymplialic gla nds or the 
neck are frequently swollen, and, when the eruptio n is \'C ry intense and dif
fuse, the lymph-g lands in the other parts of the bod]'. 

There arc no spec ia l compl ications. The dii:casc usua\13• progrC':o:i:C's favor
ably; but in rare instances, as in those reported by C'hcndlc, the symptoms are 
or greater severity. Album inuria, arthr_itis, or l'H'n nf'phritis may occur. 
Pneumonia and colitis have been present in some epidemics. kterus has been 
seen. 

Diagnosis. -'J1hc slightness of the prodromal ~ymptom~, the mildnc~s or . 
the absence of the feyer, the more cliffuse ch:i raciC'r or the ra~h. it:-: rosc-rC'd 
color, and the early enlargement of the cervical glands. arc the chief points of 
distinction between rOlheln and measles. 

The treatment is that o f a si mple febrile aff<.'Ction. 
"Fourth Disease."-Clement Dukes. in a pap<.'r on th e confui;ion of two 

different cliseasC'S undC'r the name rubella, dc~cribcl-\ what lie C"all~ a "fourth 
dise:ise;' in which the body is COYcred in a few hours with a difl'u:-<e cx:inthem 
of a bright red color. almost sca rlatinifonn jn appearance. The face may 
remain quite free. The desquamalion is more marked than in rothcln . 

Erythema Infectiosum. -Un der this term there ltai;; been described in 
Germany, particularly by Escherich, a feebly con lngious disease, characterized 
by a rose-red, maculo-papu lar rash. appea ring chie fl y betwee n the ages of four 
and twelve. lt has occu rred in epidemic [orm in the spring an<l summer. 
It has followed out.breaks of measles or of rOtheln. The most characteristic 
feature is the morbilliform ernplion on the extremities, chiefly on the extensor 
surfaces. The trunk as a rule remains free. 

VII. EPIDEMIC P AROTITIS 

(Mumps) 

Definition.-A specific infoctious disease. characterized by 8Welling of the 
sa li vary glands and a special liability to orchilis in males. 

Hippocrates desc ribed the disease and its pecul iarit ies-an affection of 
chi ldren and young male ad ults, the absence of suppuration, and the orchitis. 

Etiology.-rr he nature of the virus is unknown. 
It is endem ic in large centres of population, and at certa in seasons, par

ticularly spring and autumn, the cases increase rapidly. It is met most fre-
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quently in childhood and aclolcscrncc. Yrry young- infants and a1lults are 
~clclom nltackccl. :J l alC's arc 1::;omcwh;1l more l'n'quvnlly affl'dl'tl lhan fl'lllflle~. 
111 inslitution!'l 1 ba1Ta('k1', and sc:11ool:-: thl' clis('<l!'(' l1:1s ht•t·n known to alfa('k 
OYcr !)O per ecnt. of the residents. Jt may bc t::uriou:-;ly lol'alizc'd in a city or 
district, Or ('Y('ll. in OilC part of a Schoo} 01' hnrra('k. 'J'ht.• di~('tlS<' i~ COllfag"iOll.'> 

and spreads from patient to patient. 'I1hc infcc-tion may pc•r.~i~t for as Jong
as six weeks. It mny be congenital. and Hale \\"hilc has rt•pnrtcd a case in 
which the mother and her ncw-boru child \\'C'l'C attackc<l at lhc ~amc time. 

A remarkable idiopalhir. non-spc{;ific pnrolilis may follow injury or dis
ease of the abdominal or pelric organs (sec J)i~ca~es of the S;_tlirnry Glau<ls). 

Symptoms.- Thc pcriocl of incu bation it:i from bro lo three and 
llicrc arc rarely a ny syrnploms <luring th is ~tagc. 'l'lir inrnsion 111<1rk(1<l 
by fc\'cr, whiC'li is usually slight, rarely r jsing flbo,·e 101°. hut in 0xc·Pption;1Jly 
severe caf.lcs reaches 100° or 101 °. The child complains of pnin ju~t below 
the car on .one side, where a slight swelling is nolitcd. wliil'h i1H•1·easC's grad 
ually. and within forty-eight hours there is gm:it cn!ar;:.!C'lllC'nl of lhc neck 
and side o[ the check. The swcJJjng passes fonrn]'(l in rrnnl of the ca r. the 
Jobe of which is lifted, and back beneath the stcrno-ma~toid 11Ju~C'ic. The 
other side usually berornes nffcd.ed \tilhin a chi.v or two, and the whole neck 
is sur rounded by a collar of doughy infiltration. Onl.\' one glarnl may be 
inrohcd, or an inlerYal o[ four or firn da}s nrny clap~c before tile other ~idf:' 

is in rnlrecl. 'l'he sulmwxil lary and sublingual glands h(•(·Omc swollen. though 
not always; in a fc.1w cases they may be alone ;1tlaC'kcd. 'J1hc lac:hr.rmal 
g lands may be in rnh·ecl. 'l'ho greatest inconrcnience iR l'),.Jl<•ri(•1wed in laking 
food. for the patient is unal;l to open the mouth, and ('H'll 8JlN'l'h <llld Ll('-
glulition become difliculL T here may be an in lhc sc<:rclion of 
the saliva, bul the rcYer~e is sometimes the case. nrnc:ous membrane 
of the mouth and throat may be sl ightly inflamed. ' l'licre ii' seldom great 
pain, but an unpleasant feeling or tension ancl lighl1wss. 'l'herc may be 
caracl1e, even otitis media, and slight imp<1irmenl of la•:.iring. 

After pcr~isting for from scYcn to ten day!-i., the SWl'lling gradually sub~ 
sides and the child rnpidly regains his strength and hcallh and j:; none llH· 
worse for the attack. 

Occasionally the disease is very severe and characlrrizc<l hy high fcwr. 
delirium, and great prostration. The patient may eH•n lapse into a typhoid 
condition. 

Relapse is rare, but there may be within a few weeks lwo or three sli;?ht 
recurrences, in which l have known the cervical gland8 lo enlarge. A f:ceond 
or eYcn a third atlnrk may occur. 

Orchitis.-Exccssh·ch· r:·uc before pubertv. it OC'<'lll'S usually ahoul the 
eighth clay, and more p~rlicularly if the boy i~s nllow0(l to lraYc l;i8 bc(l . 01w 
0 1' both testicles may be in\'Oh'Cd. rrhe swelling may be ~l'Cat, and OCC:ilSiOnlllly 

effusion lakes place inlo the tunica vaginali~. 'l'he orchitis may occur before 
the parolitis, or in rare instances may be lhe only manifestation of the infec
tion (orchitis parotidea). ~I1h e inflammation incrcascR for three or four days, 
ancl resolution takes place gradually. There may he n muco-purulcnt dis
charge from the urethra. In severe cases atrophy may follow, forlunatcly as 
a rule only in one organ; occurring in both before puberty the natural de
velopment is usually checked. Eren when both testicles arc atrophied and 
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small, sexual vjgor may be retained. The proportion of cases of orchitis 
varies in different epidemics; 211 cases occurred in 69!) cas.cs, and 103 cases 
of atrophy followed Hi3 inotanccs of orchitis (C.:01111Jy). No satisfactory ex
planation of thi!-1 rc111;.1rkablc metastasis has been gi,cn. )Lilitary surgeons) 
who Sl'C so muc:h of the dii:casc in young recruits, have suggested the transfer· 
cncc of the 'irus to the penis with the fingers and its transmission along 
the urethra. 

A vuho-\·aginili8 sometimes occurs in girls, and the breasts may become 
cnlargcll and tender. :.\l cistitis has been seen in bo)'s. lmol\'cmcnt o[ the 
ornries is rare. 'l'hc thyroid glaml may cn1argc in the attack, and there have 
been foatur·cs ~uggcstirc of acute paucrcatilis. 

Complications and Sequelre.-Of these the cerebral affections arc perhaps 
the most ~crj o u s. As already mentioned, there may be delirium ancl h igh 
fcrnr. In rnrc instunccs meningitis has been found. H cmip1cgia and coma 
may a1so occur. A majority of the fatal cases arc associated wah meningeal 
symptoms. Thc~c, of course, arc \'C r y rare in compari~on with the frequency 
of the cli~casc; j'ct, in the _In dex Catalogue, under this ca pl ion, there arc six 
fatal cases mcnlioncd. ln some epidem ics the cerebral complications are 
much more marked than in others. Acute mania has occurred, and there arc 
instances on record of insanity following the disease . 

.. \rthritis, albuminuria, nephritis, with acute ura~mia and conrnlsions, cu
docanliiis, pleurisy, facial paralysis, hcmiplcgia, aml peripheral neuritis are 
occasional co1nplications. 

8uppuration of the gland is an extremely rare complication. Gangrene 
has occ;isiorn_il l_y occurred. The special senses may be scriou~l y i1noh·cd. 
Deafness may OC"cur, and may be permanent. L\.frcclions oi the eye arc rare, 
but optic neuritis with atropl1y has been described. 

Chronic hypertrophy o( the gland may follow. 
Diagnosis.-'J.'he diagnosis o[ the disease is usually easy. rrl1e position of 

the swell ing in front of nn<l below U1c car and the elevation of the Jobe on 
the afl'eelcd side clcfinilcly fix the locality of the swelling. l n children in flam
mation of the parotid, apart from ordinary mumps, is excessively rare. 

Treatment. - lt is well to keep the patient in bed during the height of the 
disra~e. The howcls should be freely opened, and lhc patient given a light 
liquid diet. No medicine is required unless the fever is high, in which case 
aconite may be gi1·cn . Cold compresses may be placed on the gland, but chi l
<1ren, as a rule, prefer hot applications. 11. pad of cotton wadding coHrcd 
with oi l silk is (he !Jest application. Suppuration is hardly ever to IJc dreaded, 
eren thoug-h the gland become ,·cry tense. Should redness and tenderness 
dr1clop, Jrcclws may iJc used . \\"ith delirium and head symptoms lhe ice-cap 
may be applied. For lhe orchitis, rest, with support and protection of the 
swollen g land with collon-wool, is usually sufficient. 

vm. TYPHUS FEVER 

Definition.-An acute infcclious clise.lsc of unknown origin, highly con
tagious, cha1·acterized by sudden om.ct, m aculated ancl hmmorrhagic rash; 
marked nervous symptoms, and a cyclical course terminating by crisis, usually 
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about the end of the second week. Post morlcm there arc no sp{'l'l<d le;-;iirns 
other than those associated wjlh fe\'Cr. 

rrhe disease is known by the names or hospital fc\'(•r, ~poltl'cl fc\'er. jail 
feve r, camp rcrcr, and ship fC\'Cr, and in Germany is called r.wnlhemalil' 
typhus, in c:ontradistindion lo abdominal typhus. Tile word "ignifirs "smoke" 
or "mist'' in Urcck and was used by H ippocrates lo dcsc:ribc any condition 
with a tendency to stupor. l n the eighteenth century the name was gircn hy 
de Sau\'ages lo the common putrid or pestilential fe\'e r, and the general u~c 
came in th rough its ndoption by Cullen. 

Etiology.-'l'yphus has been one of the great epidrmics of the world, 
whose history, as Hi rsch remarks, is wri tten in those dark pages which Loll 
of lhe g rierous visitations of manki nd by war, famine, and 111iser,r. J L now 

in a few endemic areas, where from time to Urne sporadic: case:-. oc<.: ur. 
was ler rib ly scourged by the di sease between lhe years .L S l 7 and 1819, 

and again in 18 16. It prevai led exlen sivcly in all the large cities o[ Grcai 
Brilain and Lhc Conlincnl. Jls gradual disappcara ne:c has hce n one of lhe 
great triurnph!i or i::<initalion. Jn 1875 in Engi<rnc.l ancl \\'all's lhc re were l,~U!J 
deaths from the disease. Of late years the name typh us ha:-; nirely appea red 
in the Registrar-General's report. I n the Unit"d Slalts and Canada it pre
niled cxtcnsirely in the early years of the ninC'tccnth ccnlury, and there 
\Yero screre cpidNn ics in the wake of the hi~h immigrations in "IG a nd '17. 
At present cpide111ic:s are rare, but it is endemic in part::; of J{u~sia and in 
the S lav cou ntries. 

1r...,'poradic lypltll.s fcnr ofl'crs peculiarities which nre apt lo makC' its recog
n ition diO-icult. 'J'licre may be outbreaks of a frw c·;1sc:-;. ll1C' cll'ig'in of whic:h 
may be very diOicult to trace, though. as Kclseh long :1go suggl't'lcd. Lramps 
may convey the discasC', while Lhey themsehcs nrc lic;1\tl1y. ' l'wo such limited 
outbreaks came unde1· my obsc rrnlion: one at the I l ou~e of lfrf11gc. lHontreal, 
in 1877, in wh ich eleven persons were affected, and !he oeco nd in 1901 al 
ihe J ohns Il opkins llospila1, where t h ree cnscs 0('<'11 1Tl'd. 

A question of interest has a risen as to lite rc ln tion of typhus f1.'\'er to the 
cases of fc\'er, 255 in num ber, studied by Brill in New York. _1 n all probabi l
ity it is a sporadic type of typhu i:=, an opinion lo whic11 B rill himf.l.c!f Jeans, 
and which has been confirmed by t he studies of .\ ndc 1·son and (io ldberger. 
Beginning with Lhe usunl prodromes. the feyer increases rapidly and reaches a 
maximum about the third or fourth day, where it remains fairly con~tant 

between 103° and 101° . On the 5th or Glh day nn cruplion appears, 
maculo-papular in type, du ll red in color, rarely hremorrhagic, not ap
pearing in crops, not disappear ing on pres:.;u rc, and neilhcr profuse as 
in measles nor diffuse as jn typica l typhus; there may be on ly a few hun
dred spots. The rash pcrsisls until the crisis and then fadeo rapidly. 
rrhe patients arc much prostrated, with severe headache, but uo abdominal 
symptoms. Con.ti1iat ion is usually a marked feature. Afler pcrsisling for 
12 lo l 5 clays, the fcre r decl ines rapidly, usually with a critical fall, and 
there is a speedy co1walcsccnce. '!'he blood cultures are ncgali\·c and there 
is no agglutinatio n with any of the orga n isms of the l)"phoicl group. The 
disease docs not spreacl to other patien ts in t he wards or in the home. U is 
very rare ly fotnl, aml post mortem results show n o les ions of the inlestincs. 

'l'he so-called .illanch urian lype met with in the far East i s rery similar, 
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and has the same low mortality and £light degree of in fectiousne8'. On the 
other hanrl, thr typhus ferer prerniling in 1\Iexico City, where it is known 
as. 'l'ahar<lillo, is more sererc, and in its study Hicketts of Chicago fell a vic
tim. Xc•ithcr lhr Hoc·ky )fountain spotted fercr, nor the Flood or Rirnr 
!eHr of .Japnn is identicai with typhus. 

The dis<•c.n;r i~ n::.sociatcd with filth and orcrcrowding. Tn epidemics it 
i~ one of the mo:"t highly contagious of all diseases, and those in alh:ncbnce 
upon patients arr a lm ost inrnriably attacked. In a period o[ lwrnty-firc yea rs 
in lrr lanrl. among 1 ,'?~0 physicians attached to institutions. 5.>0 died of this 
clisrasC'. Th e 'irns, thrown off apparently from the lung~ nnd from the ski n, 
rdlnr li rs itsrlf parlif'ulnrly lo the clothing and lo the furniture of the room, 
and may retain its nf'li,,ity for a long time. 'rl l(' nature of the poi:.:on is as 
yet unknown. but Nicole, Anderson and Goldberger bC'C'll able to transmit 
the disC'nse to monkeys, and Nicole has shown Urnt fed on the typhus-
infe('lrll ('himpanzcc• can transm it the cli~ca~e 1o monkrys. 

Morbid Anatomy.-rl,he anatomical chan ges are tho$;e which resu lt £ram 
intense fC\'CI'. rl1 he blood is dark and fluid; the ll1ll~<·ks are of a deep red 
color. and often show a granulnr degeneration . particularly in the hea rt; the 
liH•r i~ enlargC'cl and soft and may ha Ye a dull cla.Y-li ke lustre; lhe kidneys 
are swollen; thC'l'e is moderate enlargement of the ~plecn, nnd a g-encral h,rper
plasia of thr lymph-foll icles. Pe.rnr's glands are not ulcrratrd. Bronchial 
catarrh is usually. :ind hypostatic congest ion of the lungs often, present. The 
skin sham• lhC' prlec·hial rnsh. 

Symptoms. - INCUB.\T ION'.-'J'hi s is placed at about lwelvr days, but it may 
be Jr~:;. There' may be ill-dt'fi nccl feeli ngs of discomfort. As a rule, howeYer. 
thr i11rn.<.:io11 ii; ahr11pl ancl marked by f'hil\s or a single rigor, followC'd by 
feyer. Th r chill~ may rrcur during the first few cfays, and lhrre is headache 
with pains in thr haC"k and lC'gs. 'rh ere is early pro::.trnlion, and the patient 
is gln<l to takr Lo his bed at once. T he temperature is hip;h at first, and may 
atlai n ils maximum on the second or illird day. rl'hc p11]/;C' is full , rapid, and 
not so frcqucnl ly dierol ic ns in lyphoi d. 'l'he tongue is flll'recl and white, 
and thC're is an rarly tendency to drJ'lle8S. rr 1w fnre is flushed, thr eyes con
ge:;ted. and the rxpression dull and stupid. Vomiting may be a distressing 
symptom . 1 n severe cases mental symptoms arc present from the outset, 
either a mild febrile dC'lirium or an exc ited, act ive, almost maniacal condition. 
Bronchial catarrh is common. 

SnoE OF Ent' PTION.-From the third to the fifth clay the eruption ap
pears-first upon the abdomen and upper part of the che,t, and then upon the 
extremities and face; occurring so rapidly that in two or three da)'S it is all 
out. rrherc arr two elements in the eruption : a suhcuticulnr mottling, "a 
fine. irrC'g-ular, dusky red mottling. as if below the surfarr of the skin some 
Iittl(' cfo.;t:rnc<'. :rnd sren through n semi-opaque medium·· (Buchanan); and 
<listinet pnpulnr roRe-spots which change to pelechi:r. Tn somr instances the 
pctrrhial r:i~h eornes out with the ro~e-Rpots. ColliC' describes thr rnsh as con
si~d ing of tl11·C'c parts : ro~e-col ored spots which clisnppear on pressure. dark
red spots ,rliiC'h tire moclifiecl by pre$s11re, and petrchire uron which pressure 
produces no C'fft'ci. Tn child ren the ms.Ji at first may pre~ent n striking resem
blanc•f' to I hat of nwMli'.'s and give as a whole n enriously motllrd appearance 
to the sk in. The l<'rm rnulberr.\· rash is ~ometimes applied to it. rn mild 
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cases the eruption is sliglil, but eren then is largely pelcchial in character. 
As the rash is h:t•mo1Thagic, it docs not disappear :.ifter death. Usually the 
skin is dry, so that sudaminal resides are not common. It is slatc•cl by ~omc 
authors that a distincli\'c odor is present. During tltt• f-ll'C'OJl<l WC'ck the gen
eral symptoms are much aggrarntcd. The prostmtion bcc·ornc~ more markl'<l 
the delirium more intense, and the fever rises. The palicnl lies on his bac:k 
with a dull, expressionless face, flushed cheeks, injected conjunctinr, and 
contrncted pupils. The pulse increases in frequency and is feebler; the fnc-e 
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CHART XII.-TYPnus FEVER (Murchison) . 

is dusky, and the condition becomes more SC'rious. Retention of urinC' is com
mon. Coma-Yigil is frequent, a condition in which the patient lies with open 
nycs, but quite unconscious; with it there may be subsultus tcndinum and 
picking at the bedclothes. The tongue is dry, brown, nnd cra<'kecl. and there 
are i.:.onlC's on the teeth. Respiration is accelernlecl, the hcarl"s action becomes 
more and more enrccblcd, and death takes place frnm exhaustion. In fornra
blc cases about the encl o[ the second week occurs tlic cri~i!::, in which, often 
arter a deep sleep, the patient awakes feeling much helter and with a clear 
mind. 'l'hc temperature foils, :rnd although the prostration may be extreme 
convn lescencc is rapid and rclnpse very rare. rrhis abrupt termination by 
crisis is in striking contrast to the mode o[ termination in typhoid feyer. 

FEvEn.-The temperature rj ses steadily during the first four or five clays. 
nnd the morning remission s arc not marked. rl'Jic maximum is usually at
tained by lhe filth day, when the temperature may be 105°, 106°, or 107° F. 
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In mil11 cnsrs it seldom rises abo\'C 103° F. After reaching its maximum the 
fc\'N gl'nt·rally continue'!' with ~light morning remissions until the twelfth or 
fourl1·1·nth day, wlu·n t\I{' c-ri!'is otc:urs, during which the temperature may 
fall h<•low nornwl within hh·ln• or twenty-four hours. Preceding a fatal 
ll•nnination, tlH.'rc is m•1ially ;1 r.1pid ri~e in the frrcr to 108° or C\'CTI 109 F. 

The heart nrnr earlr !'how i;:igns of weaknei:;s. The first sound brcomes 
ft>C'hlc nrnl almost' in:imiilik. and a sy!'iolic murmur at the aprx is not infre
qm·nL )J_rpo!'bltic· conp:(':O:tion of the lungf:i OCC'Ul'S in all !'C\'Cre Cfi!'C'S. rfhe 
lirain Rymptoms nrr usually more pronounced Urnn in fJphoid, and the de
lirium is more constant. A slight lcucocytosis is more common than in 
l;phoicl. 

The urine in typhus shows the usual Iebri1e inci·ensc or urea and mic 
acid. The diloridrs rli1ninish 01· disappear. Albumin is present in a large 
prnportion of !he C:HH'~, hut nephritis seldom occurs. 

Variations in thr course of the clieease a rc naturally common. 'J.1here are 
malignant c:1~rs w!iidi rapidly prom fatal withi n lwo or three days; the 
so-called typhus sirfrrr111s. On the other hand, during cpidc1nlcs there are 
extremely mild <·ns<·s in whi('h the feyer is slight, the delirium absent, and 
conrnle~eenec is l'Stabli!l-hed by the tenth day. 

Complications and Sequelre.-Broncho-pncumonia is perhaps the most 
common eomp!i('alion . ] l may pa~s on to gangrene. In certain epidemics 
g-angrenc of the to1·~. the hands. or the nose, and in children noma or eancrum 
oris, haYc oecurrl'll -:\ l rningilis is rare. Paralyses, which arc probably due 
to a post-febrile neuritis, arc not ,·cry uncommon. Seplic procc::;scs, such as 
p:irolitis and absrcs~es in the subculaucous tis~mes and in the joints, are occa
sionally met wiih. Nephritis is rare. Hrcmatcrncsis may occur. 

P rognosis .-Thc mortn lity ranges in different epidem ics from 12 to 20 
per cent. lt is YCry ~light in the _young. Children, who arc quite as fre
quently altnckccl ns adults, rarely die. After middle age the mortality is 
ltigh, in some epidemics 50 per cent. Death usually occurs toward the close 
of the second week and is clue lo the toxmmia. l n the third week it more 
commonly l'f'~ulls from pneumonia . 

Diagnosis.-nuring an epidemic there is rarely any doubt. for the disease 
prr~cnts di~tindi,·c grneral characters. Isolalccl cases and the form de
i:;c·rihrd hy Hril\ may he ,·ery dilficult to di~tinguish from typhoid fever. 
\rl1ilr in t,rpirnl in~tnnres the eruption in the two affections is rnry clif
rt•n·nt, .vet taken alone il may he dcccpli\·e. ~ince in typhoid fever a roseo-
1011~ rni-h mny he nhurnlant ancl lhcrr ma,r he occasionally a subcnticular 
mottling- and cn•n prkchi:r. 'fhc difference h1 the om:et, particularly in 
lhP trmpcrnturr, i.:: niarke11: hnl rase~ in which it i~ important lo make 
nn ncrurntr 11iagno:-;is nrr not usually seen until the fourth or firth d:ty. 
Thr ~uddrnlH'~~ of lhC' on~d. the greater frcquenC'y or the chill, and the 
early prostrnlion the <1i~tinc-li,·e fu1tures in typhus. The brain symptom~, 
too, arc earlier. I t rasy to put down on paper claborn.ic cliffcrrnlial clistinc-
lions. whic-h <ll'<' pr:1d i(·;1Jly at the b(1c1~i<le. The Wida! reaction and 
blood eultur1·R ;ur i111porl;rnt but in Rporadic eases the diagnosis is some-
f i111cR c:d1'l'11H"I\' <1i!lit11lt. T ha\'<' seen :i\ lurcliison himsrlf jn doubt, and more 
than 0111·1• I lia~t' known the diagno~is to be cleferretl unlil the seclio cadal'eris. 
Se\CJ'l' c·e1·t1 hro-~pinal fl•\ er ma_y closely simu late typhus at the outset, but the 
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diagnosis is usually clear within a few days. l\falignant variola also has cer
tain f('atnrC"S in common with SC\'ere typhus, but the greater extent of the 
hremorrhagC's nnd the bleeding from the mucous membranes make the diag
nosis clear within a sho1t time. The rash at first resembles that o[ measles, 
but in the latlcr the eruption is brighter red in color, often crcsc<.>nlic or irreg
ular in arrangement, and appears first 011 the face. 

The frequency with which other diseases are mistaken for typhus is shown 
by lhe fact llrnt dur ing and following the epidemic of 1881 in New York 
108 cases were wrongly diagnosed-one-eighth of the entirf! uum!Jer-anO. 
sent lo the Riversi<lc lfo>pital (F. W. Chapin). 

Treatment.-The general management of the disease is like that of 
typhoid fcrcr. H i•drotherapy should be thoroughly and systematica lly em
ployed . J -udgi ng from the good resu lts which we have obtained by this 
mcthocJ in typhoid cases with nervous symptoms, much may be cxpccte<l 
from it. l\Jeclicinal antipyretics are even less suitable than in typhoid, as the 
tendency lo heart-weakness is often more prnnounced. As a rule, the patients 
Tequire from the outset a supporting treatment; water should be freely given, 
and alcohol in suitable doses. according to lhe condition of the pulse. 

The bowels may be kept open by mild aperients. '!'he so-cal led specific 
medical ion, by sulphocarbolates, the sulphides, carbolic acid, etc., is not com
mended by those who haYC had the largest experience. rJ1he special IlCrYOUS 

symplonrn and the pulmonary s.rmptoms should be dealt with as in typhoid 
fe\'Cr. In epidemics, when the conditions of the climate are suitable, the 
patients are best treated in tents in the open air. 

IX. YELLOW FEVER 

Definition.-A fever of tropical and subtropical countries. characterized by 
a toxa.'mia or vary ing intensity, with jaundice, a1buminuria, and a marked 
tendency to h:rrnonhage. especial ly from the stomach, caus ing the ablack 
rom it. '' The specific organi sm has not yet been found, but the disease is 
capable of being transmitted through the bite of a mosquito, the Stegomyia 
fasriala. 

Etiology. -The disease prernils endem ically in certain sections of the 
Spani~h )fain. Until recently it has existed in Cuba. From these regions 
it occasionally cxlcnclcd and, under suitable condit ions, prevailed epidemically 
in lhe Southern Stales. l\ow and then it was brought to lhc large seaports of 
the Atlantic coast. l'ormerly it occurred extensi1-ely in the United States. 
Jn lhc latter part of the eighteenth century and the beginning of lhe nine
teenth frighiful epidemics prerniled in Vhiladelphia and other ~orthern 
cities. The epidemic of 1793, in Philadelphia, so graph ically described by 
:Matthew Carey, was the most serious that has ever visited any city df the 
Middle Slates. 'J'he mortality, as given by Carey, during the months of 
August, September, Oclober, and November, was 4,0·U, or whom 3,-J35 died 
in the months of September and October. The population of the city at the 
time was on ly 40.000. Epidemics occurred in the United Slates in 1797, 
17DS, 17!!9, and in 1802, when the disea5e prevailed sli ghtly in Boston and 
extensi1ely in Baltimore. In 1803 and 1805 it again appeared; then for 
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many years the outbreaks were slight and localized. In 1853 the disease 
raged tluoughoul the Southrrn States. There were moderately SC\'C'J'C epi
demics in 18G7, 1873, and 1878, and still milder ones in 1897, 1898, and 1899. 
In July, 1899, a local outbreak occurred in lhc Soldiers' Home al llampton, 
' Ta. There were -15 cases, with 13 deaths. Jn September, 1903, yellow fc,·er 
became epidemic along the Mexican side of lhc Jlio Grande. Jt crossed into 
Texas and prerniled in scYeral of the border towns. Ju Laredo there were 
1,01 L cases, with 107 deaths. The efficient work o[ the public health scrrice 
is shown by the differences between Xew Laredo on the :Jiexican border, just 
across the river, where 50 per cent. of the populalion contracted the disease, 
and Laredo, Texas, in which on ly 10 per cent. oul of a population of 10,000 
were attacked. In E urope it has occasionally gained a foothold, but there 
hare been no widespread epidemics in the Span ish pods. rrhe disease has 
existed on the west coast o[ Africa, and the late Rubert Boyce claimed that it 
is still widely prcrnlent. It is sometimes carried to ports in Great Britain and 
France, but it has nernr extended into these countries. The Slegomyia fas· 
ciata exists here. but it is not very abundant and, as Ross points out, yellow 
feyer is a disease in which the parasites }iYe a rnry short time in the human 
host, unlike malaria. The infective period in a case lasts only about three 
da_ys, so that, unless the stegomyia index is high, as in Harnna, the disease 
has no chance to reach epidemic form. 

The epidemics in the United States have always been in the summer and 
autumn months, disappearing rapidly with the onset of cold weather. 

Guiteras recognizes th ree areas of infection: (1) The focal zone in which 
the disease is neYer absent, including Vera Cruz, Rio, and other Spani~h
American ports. (2) The peri(ocal zone or regions 0£ periodic ep idemics, 
including the ports of the tropical Atlantic in America and Africa. (3) 1l'he 
zone of accidental epidemics, lying between the 35th and 15th parallels o[ 
north latitude. 

Mode of Transmission. -No belief has been more strong among ihe laity 
than that the disease is t ransmitted by infcicled clothing, and quarnntine 
efforts are chiefly directed lo lhe disinfection o[ fomites of all sorls shipped 
from infected ports. The remarkable series of experiments carried out by 
the Yellow FeYer Commission of the United StatC's L\rmy, consisting of Drs. 
Waller Recd. Carroll, Lazcar, and AgramontC', ha,·e demonstrated conclu
sively thai the disease cannot be conveyed in this way. At Camp Lazea r, 
Cuha, a frame house was so constructed as to shut out the sun l ight and fresh 
air, and the vestibule was thoroughly screcnrCI. The avcr(lgc tcmperalure for 
sixty-three days was kept about 16° F. Boxes fi ll ed with sheets. pillow-slips, 
blankets, etc., contaminated by contact with cases of yellow fcnr and the 
discharges, were placed in the house. Dr. Jl. P . Cooke and two privates o[ 
the hospital corps, all non-immunes, entered this building and unpac·ked the 
boxes, and for a period of twenty days occupied the room, each morni ng pack
ing the infected articles in the hoxes, and at night unpacking them. In thei r 
experiments with the fomitcs, scrnn, in all, non-immune subjects during the 
period or sixty-three cla_ys Ji,•ed in contact with the fomites and remained 
perfectly well. rrhcse expcrimC'nts. conducted in the most rigid 1111cl scientific 
manner, completely discredit the belief in the transmission of the disease by 
fomites. 
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Carlos Finlay, of Jla\'ana, ju 1881 suggc~h·d that llw wm; trans-
mitted by mosquilor~. Stimulated by the work of Hot"s on thl' .\mcri~ 
can Commission aho\'C named has <lcmon!'tnilcc.1 tont:lu~in·h· llial wllow fl'H~r 

is transferred by a mo~quilo, Slegomyia fascia/a. prt•\ious(y fl 1d 1;11 lilt• blood 
of infcdc<l persons. 'l'hc Con11ni~sion showed al!)o tl1al in non-i111111u11e~ the 
disease could be produced by either the subcutaneous or the inlraHnous in
jection of iJJoocl taken from patients suffering wilh the di~L'il~C. 

~\n intcnal of about twclYc <la.rs or more ;_tflcr conl;1111i11ation appears 
to be necce.sary before the mosquito is capable of inlrodta·ilig tile infecliou. 
The bile <lt an early period afte r contaniinalion docs nol (·u11fer immunity 
against n ~ubscquent altac:k. The period of in('11hatio11 in 1;: o[ experi-
menta l yellow fc\'C L' varied from forly-one hours to fi,c days scYcntcen 
hou rs. 

We must bcn r lcslimony lo lhe heroism of lhe young soldier~ who rnlun
tar ily, wilhout compensation and purely in lhc inlerest:-; of liunwnily. sub
mitted lo lhe experiments, nnd al!'o to the zcid with whicli 111cmbcrs of our 
profesRion hare, at great personal ri~k, altc111pted lo sohc Uw riildlc of this 
mosl l:!Cl'ious disease. rl'ht• death of Dr. L<lZl'<.11', of the .\nwritan Commission, 
and of "Dr . . ~Hyer:'i, of the .L in~rpool Commission, adds two more names lo the 
already long roll of the 11rnrtyrs or science . 

. \s Heed pointed out, the 111o~quito theory fib in with well-rcc:ognizl'<l facts 
in conncc:tion \\ ith the cpidcmic.:s. After the importation of a <:a~c into an 
uninfoc:tcd region. a definite pl•riod clapsrs, rarely ll':-:s than two week:::, before 
a second wsc o<:curs. Like malaria, the disease prevails most <lurin~ llic mos
quito sca:.:on, and di!~appears wilh the appearance of frosL Prohahly. loo, as 
in rnry malar ious dislri<:ts. lhc disease is kcpl up by its prl'nilentc in a very 
mild form among children. _\::; GuitCras remarks, ''lhe fod or endemicity arc 
essentially maintained by lhc creole infant popu\01tion, which is subjec:t lo 
the disease in a rcry mild form." Jn ;di probability the irn111unily which is 
acquired by prnlonged rc1'idcncc in a locality in which the d isease is endemic 
is due to lhc occurrence of ''cry slight attacks. 

One atlac:k docs not always confe r immunity. Hos<;>nau reports two at
tacks within a period of eight years, and Libby two attacks within a period of 
two years. 

The specific germ has not yet been di:-corcred. 
Morbid Anatomy.-The skin is more or less jaundiced, cn•n thoug'11 the 

patient did not appear yellow before death. Cutaneous hir111orrhagcs may be 
present. No specific or distincti,·e internal lesion~ ha'c bc•cn found. The 
blood-semm may contain lw."lmoglobin, owing to dcstrnc.-tion of the red cell~, 

just as in pernicious malaria. The heart sometime~, not inrnrinhly, shows 
fatty change; the stomach presents more or less hypcra:-niia of the mucosa 
with catarrhn l swelling. 1t contains tHe material whiCh. rJedcd during life, 
is known as the black vomit. The essential ingredient in this is transformed 
bloocl-pigmcnl. There is often general glandular cnl~rgcmcnt; the eervical

1 

axillary and mcscnlcric groups are most hivolved. The Ji,·cr is u-::;ually of a 
pale yellow or brownish-yellow color, and the cells arc in \'31'ious stages of 
fatty degeneration. From the date of Louis' observations al Gibraltar in 
1828, the appearances of this organ have been very carefully studied, and 
some have lhoughl the changes in it to be characteristic. :Fatly degeneration 
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and rc,gions of necrosis arc present in all cases. The kidneys always show 
lraC'cs of diffuse n<.'phritis. The epithelium of the convolulcd tubules is swol
len and very granular; there may also be necrotic changes. 

Symptoms. -'l'he incubation is usually three or four days; in 13 experi
mental caHs il ranged from forty-one hours to Jim day!=, !:'CHntcen hours. The 
onset is sudden, as a rule, without premonitory symptoms, aml in the early 
hours of the morning. Chilly feelings arc common, and arc usually aF-sociatcd 
with headache and rnry severe pains in the back and limbs. The fc,·cr rises 
rapidly and the skin feels vm·y hot and dry. The tongue is furred, but moist; 
lhc throat sore. Xa usca and vomiting arc not consta nt, and bcc:ome more 
int<.>nsc on lhc second or third day. The bowels arc usually constipated. 'l1hc 
following, in dclai ], arc the more importunt cliaraderlstlcs : 

F.\CIEH.- l~rnn as carJy as the £rst morning the patient lllay present. a 
characlcri~t.ic: fnc:ics, one of the three distinguishing fcalun•s of the disease. 
which GuitCra~ dcscribc!'I as follows: 'l'hc face io flushed, 111ore so t.111111 jn any 
othe r acute infcdious disca~c at such an early period. The t')'l'S arc injectl'd, 
the color is it hrigL red, and there may be a slight. tuniefaetion o[ the cy(l\it.1s 
and of the lip~. EYell al this ea rly date there ls lo bl' noliN1d in <.:onnee:l ion 
with the injl•dion of the superficial capil larfr•s of lllc foec and c:o11jundi\:_c a 
slight ic:teroid tint, <Hill .. the early manifestation of is untloubletlly 
the most c:harac:tcristie: feature of the facies of )'Cllow 

THE F1:n:n.-On the morning of the fi rst ll<i.Y l!ic temperature may range 
from 100° to 106 li' ., ustrnlly it is between 10:? 0 and 10;3° F. During the 
eYCning of the fi rst <];_1y and the morning or the SC('Oll<l day U1c lcrnpcralu re 
keeps about the same. There is a slight diurnal variation on the sc<.:ond and 
third day. In \'Cry mild ca:-cs the fever may fal l on ihc CYcning of the scclm<l 
or on the morning o[ the th ird day, or in abort ive ca~t'S C\'en al the end of 
twcnly-four hours. 111 c1:1scs that arc lo lcrrninale farnn1hly lhc clcfern•i;:ccncc 
takes place by lysis during a per iod of two or three clays. The remission or 
stage of as ii has been called, is succccclcd by n febrile reaction or sec-
ondar y which lru:;ts one, two, or three :rnd in farnrable raf:es falls 
by a 8°horl On the other hand, in cnscs the tc1·nprn1l11re h; 1.:onlinu-
ous, bccomrs higher than in the initia1 and death follows shortly. 

'l11rn PeLSE.-On the first day the pulse rarely more lhan 100 or 110. 
On the second or third dc1y, while the fever stil1 kl'l'ps up, the pul~e begins 
to fa ll , as much pe rhaps as 20 beats. while the tcmpern.lurc hns risen 1.5° or 
2°. On the evening of the third day there may be a temperature range of 
103° and a pulse of only 75, or "a temperature bet "'"lll 103° and 10 l 0 \rith 
a pulse running from 70 to 80." This important diagnostic rcature was first 
described hy Faget, of ~ew Orleans. Dming defcncscence the pulse may 
become still lower, down to 50, 48, or 45, or even as low as 30; a slow pulse 
at this period is not the special circulatory feature or the disease, but the 
slou·ing of the 7ndse viilh a steady or even rising temperature. 

ALHU)!INTRil1.-This, the third characteristic symptom of the disease, 
occurs as rarly as lhc evening of the third day. GuitCras flays very lru1y that 
it is very rare so curl.v in other fc\·crs except lhosc of an unu sually seve re 
type. "lTivrn in the mi ld caf:;eS that do not go to bed-cases of 'walki ng yel
low fever'-on the second, thi rd, or fourth day of the disease albuminuria will 
show itseH." It may be quite transient. In the severer cases the amount of 
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albumin is very large, and there may be numerous tube cai;;ts and all lhe signs 
of an acute ncphrilis; or complete suppression may supcncnc. and death oc-

cur~:~~T~:·~i;\~A~'~::~'.~,?~,~;k c~::ii~~L~;rrti7.~~i~~·(~0~~- t~11~ ~l~~:~~·~~~~xi;1 ~~~·:~ 
ent from the very outset, and the vomited matter consists of the contents of 
the stomach, and subsequently of mucus and a grayish fluid. In the third 
stage of the disease the YOmiting becomes more pronounced and in the SC\'CJ'C 
cases is characteri•ed by the presence of blood. It may be copious and forci
ble, producing much pain in the abdomen and along the gullet. 'I1here is 
nothing specific in this "black vomit,'' which consist~ of altered blood, and 
it is not necessarily a fatal symptom, though occurr ing on ly in the severer 
forms of the cfo;easc. Other h:mnorrhagic featu res mny be prcscnl-pctechire 
on Urn ~kin and bleedi ng from the gums or from other mucous membranes. 
The bowels arc usually constipated, the stools not clay-colored, except lute in 
the disease. They are sometimes tarry from the presence of altered blood. 

MENTAL FEA'I'OHES.-ln very severe cases the onset. may be with active 
delirium. "As a rule, in a majocity of cases, even when there is black vomit, 
there is a peculiar a1crtness; the patient watches everything goiog on about 
him with a peculiar intensity and }jveliness. 'l1his may be due in part lo the 
terror the disease inspires" (GuitCras). 

Relapses oec-nsionally occur. Among the varieties of the disease it is im
portant to recognize the mild cases, characterized by slight re,cr, cont inu ing 
for one or two days, and succeeded by a rapid convalescence. In the absence 
of a prevailing epidemic they would scarcely be recognized as )'Cilow fe,·er. 
Cases or greater severity have high fever and the features or the disease are 
well marked-vomiting, extreme prostration, and h:rmo1Tl1agc;:;. And, lastly, 
in the malignant for m the patient is ovcrwhclrned by the intensity of the 
fever, and death takes place in two or three days. 

Jn severe cases convalescence may be complicated by parotilis. abscesses 
in various pal'ls of llie body, and diarrhcea . 

Diagnosis.-(a) FHOM DENGUE.-'l'he difficully in the differential diag
nosis of these two diseases li es in their Irequenl coexistence, 1.1!-i during the epi 
demic of 1897 in ports of the Southern Stoles. During lhe autumn of 1897 
the profession or Texas was divided on the que:-.tion or the existence of yellow 
fe,·er in the Statc,.some claiming that the d isease was dengue, others, includ
ing GuilCras and \\'est, that yellow fcrnr also C:\.istcd. ]n a majority of the 
cases the three diagnostic points upon which GuitCras lays stress-the facies, 
the albuminuria, and the siowing of U1e pulse with maintenance or elevation 
of the fe1·er-are sufficient for the diagnosis. lle slates, too. that jaundice, 
which does sometimes occur in dengue. rarely appears as earl!' as the second 
or third day of the clisca~e, and on this much f:trcss should be laid. Ila~· 

mo1Thag-es arc much less common in dengue. but that thev clo occur has been 
recognized h.v authorities ever since the time of RuRh. · 

(b) Fl!OM MALAJUAL FEvEn.-ln the early stages of an epidemic cases 
are very apt to be mistaken for malarial fever. Tn the Southern States the 
outbreaks have usunlly been in the late summer months, the very season in 
ll'hirh the a>stivo-aulunmal fever prevails. Among the points to be specially 
notc<1 i~ I hr ahf:ence of early jaundice. Even in the most intense types of 
malarial infection the color of the skin is rarely changed within four or Jive 
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dnys. 'l'o the experienced eye the facies would be or consic~erable help if tho 
case was sr<'n from the outset. Albumin is rarely pl'(.'SC'nl in the urine :30 

early as Ille H'<.'oncl day in a malarial infection. Otl1l'r important points are 
the marked :-welling- o[ the f;plccn in malaria, while in yellow fncr it is not 
much rnlargccl. I la'morrhagl's, and particularly the bla1.:k rnmil, cpistaxis, 
and bleeding g-ums arc rnry rare in malarial infl•dion. Jn the so-called h::e
morrhagic malarial frye r the patient has usually 11:1<1 prc,ious aUacks of 
malaria. ] rreniaturia is a prominent feature, while in yellow fner it is by no 
means frequent. A sprcinl point of greater irnporbrntr, pt1rlu1p;;;, than any 
of the~c general symptomnlic features is the examination of the blood for 
malarial parn~itPs. The work of the army surgeon~ in Cuba showed that in 
a large proportion of there is not mud1 <li!litulty in recognizing lhe 
re~tivo-aulu111nal fcrer rcllow fe,·cr. 

Prognosis.--ln ils graYer.Jorms yellow fever is one of the most fatal of 
epidemic diseases. ' l1hc mortality has ranged, in ,·arious rpickmit:::, from 15 
to 85 pe r ('C'llL In hefl\)1 drinkers and those \\'lio hare hl't'n C.\po::;ecl to hard
ships the death-rate is mut:h higher than among the lil'tlPr tlasf'es. ] u the 
epidemi c of 18'18, in Xew Orleans, while the modality in hospitals was O\'C'l' 
50 per crnt. o[ the white and :21 per cent. of thr ('olorcd paiiPnl~. in prirnte 
practice it was not more than 10 per cent. a111011g lite white patient~. 'l'hc 
death-rate was ,-cry low in the cpidC'rnic or J8!l7. 

Prophylaxis.-'l'hc C' lcaring of ll:wana by ('olonl'! Uorgas was a clin•ct 
outcome of the work or Htl'll and his c:ollpagucs. 'l' hc l'ity, with ·!.>o.oou peo
ple, had been infl'c:lL1d conlinuou:-ly Sor UO years. ~011-i111111u 1ws c:1111c in al 
the rate or 20.000 a year, and there \\'ere G,000 children born. '!'he 
cli\'iclctl into di:.;lri~ts, eac:h undl'r the charge of an i11~pt•(·lor, who~c was 
arranged undl'r three hcadr.;: (1) To JHCHmt the lir(•t•ding or t"ll'gomyia mos
quitoes. (2) 1!'0 destroy those thal had bcC'o1ne inft•tfrd. (:J) T o pren·nl 
mosquitors hL•c·o111ing infected by protecting lhe sic:k l'O thal they coulU nol bo 
bitten by mosquitoes. 

rr hc work was begun in Vebruary. 1001, and tlw hist case of ye llow feYcr 
occuri·ed in :-i(•ptcmber of that yea r, since which dale, with llic exc:eplion of a 
slight return, the city has been free. 

At J>anama h1 mo l, the elate of the American occupation, the serious 
problem wm: how to fight yellow fc\cr. Condition:-; were sud1 lhat it took 
sixteen monllis before the dit-:e.u:c disappeared. ' l'liHe has ht•ca 110 rrturn. 
It is interesting lo note lhat in the yellow fe,·cr wards al . .\nc:on during 190.J 
all the physicians and m11·sc·s were non-immune, but not one of them con
tracted thr clisrase, as the wards were rn scret•ned tlial no sh•gomyia mosqui
toes could gd at the patient::i lo become iufet:lecl. 

Treatment.-Carl'ful nursing and a symptomatic plan of treatment proh
ably gire the hrsl results. 'l'he patient shoulcl be at n»I in hl'd ancl for the 
first few clays the diet should consist of Yery simple fluids. Elimination is <lll 
important part of treatment. Water should be giron as frr<'ly ns po~~ihle. best 
in the form o[ cold carbonated alkaline water. Tile hO\\'Ols shoulrl he op('neil by 
a calomcl and s;1linc purge and enemat.a used if necet-:sary. ] r tlwrc is ,·omit
ing-. fluid should be giren by the bowel or by inful'ion. kc in small quantities, 
iced champagne or cocaine (gr. lit-, 0.016 gm.) may be lried. The fc\'er should 
be treated liy hydrotherapy, spongci-l, packs or baths being used. The alkaline 

25 
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lrealmcnt is favorably regarded, sodium bicarbonate in full doses being girno 
at short int.crrnls and as much alblinc water as J>O$!-'ilile. For gastric and 
intestinal ha~morrhagc lhc pcrchloride 0£ iron or oil or turpentine may be 
given in do~cs of 15 minims (1 c. c.). Urremic symptoms arc bc:-;l treated 
by the hot baths or packs, the free administration o[ fluid aml hot bowel 
irrigations. Stimulants, especially strychnine, should be used during the sec
ond stage when the heart becomes feeble and rapid. 

X. DENGUE 

Definition. -J\n acute inicctious disease of tropical and subtropical re
gions, c:harndcrizcd by feb rjJc paroxysms, pains in the joints and 1uu:-:clcs, an 
initial crylhcmatous aud a terminal polymorphous eru ption . 

lt is known as break-bone fever from the atrocious c:liaraclcr of the pain, 
and dandy fever from the sliff, danclifiecl gait. 'l1hc wo rd dengue is supposed 
to be dcri\•cd from a Spanish, or possibly llin<lostance, equivalent of the word 
dandy. 

History and Geographical Distribution.-Thc disca~e was first recognized 
in 1770 in Cairo and in Jara, where Bylon dcscribe<l the outbreak in Batavia. 
rrhere ham been widespread epidemics in I ndia and China. 'l1hc <lc8c.:riptiou 
by Benjamin Hush of the epidemic in Philadelphia in 1780 is one of the Jirst 
and one of the very best accounts of the disease. Between IS·? l and 182!:) il 
was prevalent at intcn'als in India and in the Southern State8. S. l L Dick
son giYes a graphic description of the disease as it appeared in Charleston in 
1828. Since that elate t here have been four or five widesprc1:1tl epidemics in 
tropical countries and on th is continent along the Gulf ::Hales, the last in 
t he summer of 18D7. None of the recent epidemics have exlcndl•d i nto the 
N01·them Stales, but in 1888 i t prevailed as far north ns Vfrginia . Jt has 
p revai led in the Philippi ne I slands among the United 8tatcs troops and 
among the natives. 

Etiology.-'l'he rapidity of dilTusion and the pandem ic character are the 
t wo most jmporlant features of dengue. 'l1hcrc is no disease, not even influ
enza, which allacks so Jargc a proportion of the population. J 11 Galveston, in 
1897, 20,000 people were attacked wilhin two months. In 1903 Graham 
showed that the disease could be transmilled to healthy persons by lhe bite of 
the mosquito Culex fatigans, an obscnation confirmccl by ,\~hburn and Craig. 
The specific germ is still undetermined, but is probably ullramicroscopic. 

As the disease is rarely fatal, no observations ha\•e been made upon its 
pathological anatomy. 

Symptoms. -'l'he period of incubation is from three to five clays, during 
which the patient feels wel l. The attack sets in suddenly with headache, chilly 
feelings, and intense aching pa ins in the joints and muscles. The tempera
t ure rises gradually, and may reach 10G 0 or 107°. The pulse is rnpitl, and 
there are the other phenomena associated with acute feyer-loss of appetite, 
coated tongue, sl ight noel urnal deliriu m, and concentrated urine. 'l'hc face 
has a suffu~cd, bloated appearance, the eyes are injected, and the vis ible mu
cous membranes arc flushed. There is a congested crythemalous state of the 
skin. R ush's descriplion of the pains is worlh quoting, as in it the epithet 
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hn·:1k-hone o<·c·urs in the literature for lhc first lime. "The pains which 
a<·l·tHllJlani('(l thi:;; ft.'H'r were exquisilely scn~re in the hc•a1l, h;wk, and limbs. 
The pnins in the li<.>acl were sometimes in the biwk parts of it , nnd al other 
times they OC'c:upiecl only the eyeballs. In some people lhc pains were i::o acute 
in their backs and hips that they could not lie in bed. Jn others the pains 
affected the neck and arms, so as to produce in one in:-tanec a di!Ticulty of 
mo\·ing the fingers of the ri~ht hand. They all c:omplaincd more or less of a 
soreness in the scats of these pains, particularly when they oc·c:upiccl the head 
and eyeballs. A few complained of their flesh being sore to the Louch in every 
part of the body. }"rom these circumstances the dii::c<1sc was sometimes be
licYcd to be a rheumatism, but its more general nanic among all cla~~cs o( 
people was the break-bone fever." The large and small joints are affcded, 
somC'timcs in suC'cession, and become swollen, rc<l, and pninrul. Jn F-ome cases 
cutnncous h_yper:rsthcsia has been noted . II:c111orrlrngc frorn the mucous 
membranes was noted by Rush, and black vomit has ali:;.o brcn dcscrih<.'<l. 

The fo,·cr gradually rc;Jchcs its maximum by the lhird or fourth clay; the 
patient then enters upon the apyrctic period, which muv last from two to 
four days. and in which he feels prostrated and stiff. A stcond paroxysm 
of fever then occu rs, and the }J<Jins return. Jn a large number or rnses an 
eruption is common, which, judging from the des.cription. hns nothing dis
lincli,·c, being sometimes mru.:ular, like that of measles, somrlirnes diffu~c and 
scnrlatiniform, or papular, or lichen-like. In other in~tanccs the rash has 
been described as urticarial, or eYen w·sicular. The rash may pcrRii-:.t for a 
month after the symptoms ha,·e disappeared. Certain wrilrrs deR('rihe in
flammation and hJ1perOC"mia of tl1c mucous mcmhrane of ilw nn~c. mouth and 
pha rynx. Enlargement of the lymph-glands is not uncommon, nml rnay per
sist fo r weeks afte r the disappcarnncc of the fe,·er. Co nrn\p:::rrnte is oftm 
prolractcd, and there is a clcg-rce of mental and physi('al prosl rntion oul or all 
proportion to the sc,·c rily of the primary allack. 'J'lie 1rnin~ in the joints or 
muRclcs., !-l.ometi m<.·R very local, may persist fo r weeks. lfo:::h rrfrrs to the 
former, stati ng that a young lady after rcrovrry said it ~hould lw ralll'Cl 
break-hcarl, nol break-bone, feYcr. The :wcragc duration of a moclerate at
tack is from s.c,·rn to eight clays. Dengue is vcr,v seldom fatal. D ickson saw 
three deaths in lhc Charleston cpjdemic. 

Complications arc rare. Insomnia aml OC'Ca~ionally <lrliriurn, rrsrmbling 
sornrwhat the alcoholic form, han.• been ohserrrd . and <·onnd!-'inns in rhildrrn. 
Atrophy of the musrles may occm after the attack. .\ rclrq1~c may occur e\'Cll 
ns 1ate as two wreks. 

Diagnosis.-The diagnosis of the disrasc. prrYailing ns it dors in rpirlcrnic 
form and atlnc:king all cla:::HS indiscrirninatel~·. rarely off<>rs irny ~peria l diffi
culty. ]solntccl ca;;:.cs might be mis.taken at first for rhc•rnnnti<' frH'r. The 
serc~n-clar fever of East l udian ports is believed to hr d<.'11gur. Jt i~ a sporadic 
fC\'CI' o( the hot weather, attacking a large proportion or EuropcanR within 
the first year or two of their arriral. Possibly. as Ho_gCl'):l. thil1ks. it may be a 
distinct clisca~c, ancl it is variously known in lnclin as cphrtneral fcrer, mild 
mala ria, or s.imple continut'<.1 fc\'er. It is c:liarnetrrizrd by <'Arly And severe 
pains in the lmc.:k rincl limb~. rind a feyer of six to ~ev<.'n cla~·s' duration. 

Treatment.-'l'his is entirely symptomatic. Quinine is stated to be a pro
phylactic, but on insufficient grounds. Hydrotherapy may be employed to 
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reduce the fc\'Cl' . rrhc salicy]atcs 01' ant.ipyrin may be tried for the pains, 
which usually, however, require opium. During conrnle!'C:Cntc iodide of potas
sium is recommended for the arthritic pains, and tonics arc indicated. 

XI. ACUTE POLIO-MYELITIS 

(Ifcinc-Jlcdin's Disease) 

Definition.-An acute infection occurring in both rpiclcmic and sporadic 
forms, characterized analomicallj' by widespread k:-:ions o[ the nervous sys
tem, with special localization in a majority of the cnscs in the anterior horns 
of the gray muller in the spi nal cord-hence the common name, polio-mye
litis anlcrior. 

History.-Jn 18-10 von Ilcine separated this lype from olher forms ol 
paralysis and in 188?' Medin called attention to its occurrence in widespread 
epidCmifS, which h;.wc been spccjalJy studied in Sweden by Wickham, llar
bitz, and others. \\'ilhin the p;.1st ten years 8C ri om; oulbrcaks ha\·e occurred 
in many parts of the United Slates and Cunada . 'J'lu:.' in('idcnce of the dis
ease has al$O slightly increased in Great Britain and on the Continent of 
Europe, while in ~wcden and }.'onrny and parts of Austria the diseacic has 
as::;umed epidemic proportions. In Xew York City in l!HJ'i-8 there were 
about 2,000 cases, with a mortality of 6 lo 7 per cent.; in l!HO throughout 
the United Stales there were between eight and nine thousand cases rcporlccl 

Etiology.- ln its epidemic bcha,·ior the disease n·~t 1 111\Jlcs closely ccre
brn-spinal fc\'Cr. Sporadic cases occur in all cornnurnities and under at 
present unknown conditions increase at times lo epidemic proportions. lt 
prC\'ails in the late sun1111cr and autumn. 

Age is a mo~t important predisposing clement; a great majority of all 
cases occur in clti ldn.' n in the first dentition. The more prevalent t he epi
demic form the g reater the proportion of you ng adults alL.1<.:kcd. Males and 
fc111alcs arc about equally attacked. Overexertion, inju ry, exposure a rc men
tioned as possible factors. 

rl'hc degree of rontagiommcss from pcn•on lo person js slighi. and in this 
the disca~c rc~cmbles cercbro-spinal fc,·er and pneumonia, but the precise 
mode of transmi~sion has not }'Cl been determined. 

The jnfcc:ting agent is as yet unknown. The siudic:-; of Fkxner, Lewis, 
and others have shown that the \'irus belongs to the d;t~s of filterable or
gani:;ms :rncl is very re~istant lo external agcm:ics. Jl hat; not b'--'en eulti
raicd. The infc.•ctirc agent jg present iu the brain ancl spina l cord, in the 
naso-pharyngcal secretions an<l in the blood. The dise~1se i8 inoculable into 
monkeys and may be transmiltcd from one animal to another. Jl has been 
transmitted also b.v intracerebral injection of an emu lsion made from flies 
which had fed on tile spinal corcl of a monkey dead of the disca~e. _._\n im
portant point is that the \'frus passes from the cenlra] nervous system in the 
monkey to the nasal mueosa and Yicc versa, and tile uppli£'nlion of the yfrus 
to this part is a ready means of inoculation. lt has a lso been found in the 
tonsils and pharyngeal mucosa ol children. 

So far as we know, the disease is transmitted either directly by contact 
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or po~sibly by the intenrntion o[ a healthy incli "idual who may ~H.:t a1' a 
c·arrier. I n e:ilies thr distribuf ion is more independent o[ sanitary conditiuns 
than in the common children's diseases. 

Morbid Anatomy.-Onc o[ the most striking results of recent re!'enrchr.5 
has been to demonstrate how widespread the lesions are in the nerrous sys
tem. \Ye can no longer regard it as an affection limit.eel to the anterior horns 
of the gray matter of the spi nal cord, but a widc~pread poliomyelo-encephali
tis with meningeal compl ications. 

Swelling or lhc Rp lccn and a marked general hyperplasia or the lymphoid 
apparatus ha\'e been found. The ccrcbro-spi nal fluid is wmally increased but 
clear. The pia mnler is hypcrmrnic and moist. but withonl exudate. Ca~es 
in which fhc cerebrnl symptoms h:.we been pronounced show swelling and 
flait(111ing of fhe C(lll\'Olutio1rn, wilh hypenemia o[ lhc matter nncl here 
and Lhere sma ll lurrnonhages. The chn nges in the cord are VN.Y char-
nctcristic. T he nu1ningC>s are moist, lhe pia is hyprnrmic, sometimes wilh 
small capillary ha,morrhngrs. On scC'l ion the C'Ui ~urrac·e bulges, the grey 
matter is hypl' r:.Pm ir, nppca ring as a reddened II, or the redness is Kmifod to 
the anterior horns, \\'hkh may show spots of 110C'morrhagC>. Thc~c changes 
may be loc·;dizt•d to lhe swl' llings of the cord or extrnd lhroughout its C'ntire 
extent. j\ J itroscopir:1lly there is smal l-celled infiltration about the resscls 
o[ the meninges. mosl marked in the lumbar and cc·rrical swelli ngs. The 
infiltration cxtc•nds into the fissures o[ the cord nncl follows lhC' blood-ressels. 
The amount of nwningeal implication is much mor<' intc'llsc than is indic:atC'd 
mucroscopicnlly. In the cord it~elf the smnller blood-\'r~sels arc distc•nded, 
haimo1Tlrnges occur in fhe gray matter, there is marked pC'ri\'ascula r infiltra
tion, chiefl,v or lymphoeyfes, which coiled ahoul the \'C':.:.:.:.C'l~, forming drfinite 
foci. SonH'l imes the majority or the cells arc polynuC'lrar lcucocyles. The 
ga nglion cell:.:.., 11:.:..unlly ihose or the anteri or horn~. dC'gC' nrrntp anrl gradunlly 
disa.p penr, rhangP::: probably secondary to thC' aC'u\e ya:--c·tdar n\terntions. Foci 
or in fi ltration nncl widC'sprencl CC'cl<'ma mny br prC'H1nl in lh<' whitP rnntlcr 
or lhc COl'd. Jn lhe fntnl Nl~('S \Jiere rtl'C' changes in \JiC' lllC'du l]a nnd pons or 
much the ~;nrnc nature, but the ganglion cells ra1·c ly show !-\uch wi<..ksprea<l 
destruction. 

The path o[ inrasion or the ,·irus has not )'C't been definitely determiaed. 
nor is it known whether it rC'aches the uervons syslcm through the blood
ves~el s or th<' lymphntics. Flexner and Lewis hn"c i5 hown that the infection 
CUil trarel hy tiJC' sheath of the ~cintic UCl"\'C to lhe cord . 

Syrnpton'is.-Thc inC'ubation period is from 5 to 10 days, during which 
the patient nrny complain of headache and pains and :.:..tiffnc!l;s or the limbs. 
'rhese prodromal symptom~ . more common in the epidemic form, may be 
ab~C'nt in thr sporacliC' enses, and a child 'rho has gone lo bed perfeclly well 
awakrns in fh(' morning wilh the paral.rsis and slip:ht fcrC'r. 

Th <' studi.rs of the prt$:i two or three years ham ~hewn a number of well
cha raclerizrd type's. of whirh the following are the most important: 

(a) i\BOll'l'ln: Fo1rn.- Tn Ppidemic~. jusl as in ('('rC'hro-~1~inal rrrC'I', there 
are ens<':-; of ill1W:"f.l with flir gencrnl symptom:.:.. or infrclion, and indirntions 
o[ <'<'l'ebro-spin;il irrilalinn. h11t without any mnlor cli~tu 1·ha n rC's. 'l'IH' symp
toms pn~s :iwn.r nnd lhC' nnturC' of thr trouhll' rrmnin~ cloulJH'ul, nor would 
suspicion Ill' 11roU1'l1d were it not for thr rxii;f('Jl('(' or other {':\:'>C'S. lt is inter-
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est ing to note that Anderson and Frost haYC shown the pnsrncc or RpC'cific 
immune bodies in lhe hlood of these cases. 

(b) Co:u~roN PoLHDIYELITIC on 8POR.\DI C TYPE.-rl'lte paralysis is ab~ 
rupl in its om•et1 l't'<IC'hcs its maximum in a Ycry ::hor t time, r-:.howi ng the 
irrrgulnrity and lark of symmetry whic·h is rharartrristie of lhe disease. One 
or both nrms nwy hr nfft1d(•<l. or one a rm nnil 01w lrg, or both legs, or il may 
be lhc right lq~ and left :nm. or ,·ice rcrsa. In the arm the paralysis is 
rarely complctr, the upp(•r-arm mn~clcs may be most nffNfrcl or th(' Jower
arm g roup; rnu :-;dC's acting funclionaily together, wilh ccnln•s near each 
other in tli r spinal eonl , arc paralyzed together. Jn this ty pe lh e bladclrr and 
rcct urnarC' r·n1·(•lyi 1wo l\'nr1. 

(c) P1wrnrn~;-; 1rn A scEN DI NG 1,rPE.-A ccrtnin number o[ cases. par
ti cularly in epidemics, mn a course si rniln1· lo J_.nnd1fs p:nnlysjs, with which. 
no cloubL, some of them have been coufounclccl. rrhc disease begins in lhe 
legs with the munl initial sy mploms, lhe parnlys is extends upward, il1\·oh-
ing lh c arms nnd the trunk, and death may occur with bulbar syrnplorns from 
the lhird lo the fifll1 clay. Jn the Swecfoh rpiJemic of 1905 of the 159 cases 
which cli rcl within thr first two weeks. "15 presented this type. 

(d) Bt1 1. 1uR Fo1m.-li has long been known that occasionally in the 
ordinary spi nal paralpis of rhilclren the cerebra l nrrHs nrc in\"Oh·ecl, but 
jn the c>pi<lc>mic form the cli:-::case may begin with paralysis of the ocular, 
fa cial, lingual, or phnr_rngcal muscles. The patient has fc•\'Cr, and the local 
picture clc.•pcrnh; upon the extent and distribution of the les ions in the medulla 
ancl pons. In the H>O!:i Hweclish epidemic there were 3 1 casc.·s in which the cere
bral nc1·,·es were alone inrnlrcd, and in the New York epidemic th is Jocaliza
tion wa~ nol rcry uncommon. A fatal result may follow extension o( the 
bulbnr symploms. 

(e) .l\IEN"IN(il'l'IC Fonu.-This is important, ns lhc cases si mulate closely 
and arc npl to be rni8lakcn for cerebro-spinal l'crcr. '-"he piclure is one of 
an ar ule mrningitis-hraclaehc, pain and st iffness in the neck, vorniling, pain 
and rigi <li ly in lhc back, clrowsiness and 11nconscious1wss. The disease may 
begi n with lhc p;rn1lytic fe;1l11res nnd subsequentl y show lhe meningeal com
plications. Conrnlsions and K ernig's sign may be present. A serious diffi~ 

culty is llrnl thr two cli::(•asrs may prernil together, ancl only the ca reful ex
amination of the ccn'hrn-spi nal fluid may girn a differential diagnosis. 

([) CEHEBIL\T, T Yl'E.-Jl rre the picture is thnl which wc ha1·e learned to 
recognizr fl!-; the ac·ute cnceplwlitis or polio-encepha lit is of chi ldren, a d<:!scrip
fion of whirh we owe lo von Hlriirnpell. The clisrnse sets in suddenly. wilh 
fc,·cr, rnmiting an<l conrnl sions, followed by par1ll,rsir; of one sicle o[ the body 
or one Jirnb. :Jrany of the patients clir, others reeoYC' r :rncl present the usual 
after-picture of the cerebra l hcrniplegia of chi ld ren. A large proportion of 
the ca,cs o( this cforasc probably represent this type of the sporadic form of 
acute infectious polio-myelo-encephalitis. 

(g) POLYNEURITIC FOBi\L-ilf:rny cai::cs o[ the ordinary type, a majori ty, 
I should :.;ay, o[ lhe sporadic form, arc painless. H is one of the features 
of the cpidl'mic form tlrnt the ptiti cnts complai n much more o[ pain . This 
is parliculnrly Ille case in a fo rm wl1ich i-;limulntcs a polyncurilis. 'rhere is 
pain in the nffc.•drd li1nbs, parliculnrly on 1110\'ement, with tenderness on 
pressure along llic ncr \'cS and on pressi ng the mu scles; the paralysis may 
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ext<'n<l JikP nr11riti£:. inrnh-ing C"hicfly the peripheral rxtcnsor m11H·lc groups, 
an1l h<> folllJ\rccl by rapid wa:-:ting. 

Diagnosis.- In the ordinary spinal sporadic cases there is rarely any diffi
culty. .\n imporLrnt point to remember is that in JWrintls or l'pitkmic prern
ll'ntc the di!'eilH' JH'C'!'rnts an extraordinary number of clinical lyprs. Somo 
C<l!o'l'" run a cour~c like an acute infection, others lrnY<' the pieturr of Landry's 
pnr:ily~is, in others again meningeal symptoms prrclominnte, or there may bo 
bypenesthesia and pain, with the picture of a polyncnritis. 

It sc1r111~ not improhahle Urnt some obscure ca~rs of mC'ning-il is arc really 
in~brnrcg of sporarl ic poliomyelitis. The same mn_v lw £:nicl of Uu:• acute cn
<·<'phalilis in chi ldren cnusing herniplegia. The e:drnorclinnry complrxily o( 
tht' symptoms makes the diagnoRis \'Cry clifncuH, RO thnL \\'C' must look for 
lwlp in lhr rxnrni1rn\ion of the blood and spinnl nuicl nrnl the Lrsting lhe 
\Ji(ilo,u irnl r·rnrtionR of immunity. 

If li1mhnr puncture is done early the rcrchro-::pinnl n11icl ma_v he sligh lly 
turhicl. 'l'hr nuid rontainR a large amo1mL of protein nnd gin:is n po~ilive 
rc·ndinn lo Nogurhi'~ hutyric ncicl lest for globulin. This is one of the 
r:nti, •sl fp:lfur<':: flll(l rPrtC'liC's its ma ximum just hdore pnrnl_ysis apprnrs. By 
thi~ !'Oll1C' nhodi\'f' rai:.es of poliomyelitis luwr brrn rr<'ogni7.rd. The test is 
<l< m• ns follow~: Two parts of lhe rcrchro-:::pinal fluid frrr from blood are 
rni\l'fl wilh fin' pnrts of a 10 per ccnl. bulyric arid i:o lulion in physiological 
0:::1lt ::olution. Jw.1kcl and hoilcd for a hrief prriocl. One pnrt of a normal 
i:olutinn of sodium hydroxide is then added ancl the whole i:-: boiled ngnin 
fnr :i few S(l('ond!<. Tl;C' ui:unl quantities employed nrc 0.2 (' . C'. of Rpinnl ffnitl, 
o .. i {' . c. of hul:yrir nrid f.lo lution, :mcl 0.1 c. c. or i:odinm hydroxide solution. 
Tiu• 1·c•:irlion r~n!'i!-itf.i in the appearance of a granulnr precipitnte which srUles 
nl the hoUom of the lulic. leaving a clear fluid. The grral<'r the amount oC 
protl•in the qui rker nnd more cli:;linct lhc reaction. Onr hour may he re<ptircd 
to ohtain n rcnrtion in i:.pecimcns wcnk in protrin, but the time prri od Rhou l<l 
not be Jongrr lhnn two hour:;. ThiFi reaction is not prrulinr to poliom.vcliti s. 
hut there ii:.; littlr chance of confuf.lion with the other cli~eni:es in which it is 
gi\'Cll. 

The clingnof.;is from periphrrnl ncmifo: may he Ycry difficult; in holh the 
pnral_p:is is oC the lrgf.;, with wasting. lnf.ls of Tcflrxe:", and illC' blndclcr nnd 
rectum may he inrnh<'<l. Lo:-s of lhe vibrating :-cnl"ntion lt1 :-: tNl with a lnrge 
tuning fork is morr common in periphernl nruriti::. nrnl lat('r the Plcctrical 

chn ~~~:~:'.:_ ,\1 ~~c~c~;1~,11 a~~1 t~e~;~t~~;~!0~a ~~a~u i::fr;1~~l i~~~:~~eis lit tle change for 
twn or three wcC'h, after whirh improYcmcnL bC'gins. Thi!; mny continue for 
two or threC' months. The atrophy hccomrs cddrnl in a rrw wC'c·k~ from the 
oml'i of lhc attnC'k. 'fhc affected limhf-l show le:::::: clC'YC'lopmC'nL flf.; thr pnlient 
grows olclC'r. nncl thC' <lcformit.v is 11s11nlly moi:t. mnrkPc1 in tl1r leg. 'l1hc re
nction of drgencrntion is prc:;ent in the atrophied mu:-clC's. Enrly in thr course 
the m11f-lcles losr tl1C' faradic response. 

Prognosis.-'11hc morlnlity is low, ranging in difTercnt rpiclrmirs from 
4 to 1f) per crnt. r:rlw fatnl cases nre nstrn ll y of the nsrr1Hling-. hulbnr and 
nwninp;rfll type~. As rrgnrds lhr . m.u!;cles, complrle lo:-.s of response ~o 
fnra <li!-im 11wans Rcvrre atrophy. If lt is never completely lost the ouLlook 1s 
good. 
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Prophylaxis. - The <faense has been made notifiable. The patient should 
lw i:-olatcd, the disc·hn rg{'S nnd articles used by palimts ancl nursf's C'nrefully 
disinfedr<l, nncl !-(prc·ial care should be taken of the nas.a l and pha1-y ngl•n l di s
eliarg<':' . H tlO<'S not scrm necessary to enforce a quarantine against those 
who c·omc jnlo rrlntion with the patients, but the throat and nose o[ such 
per:"om; shou ld hr disinfc>cted with a menthol spray. There is some warrant 
for the ndminislralion of prophylactic closes of hcxa melhyknamine. 

Treatment. -Unfodu1rntrl.r we possess at present no drug that is capable 
of arling clirectl.r npon the poison in the central ncnous i.;ystcm. 'J1hc in
tr rcsl ing ohsrl'\'nlions of Cushing and Crowe on the elimination or hrxamethy· 
knnmin r into the suhclurnl space ham suggested the u se of this drng, and ex· 
pr rimenlall .r it has been shown by lTlexne r to delay or C\'C'll to prevent the 
on:-d or the cfo:ease when in oculated into monkeys. lt shoulcl be given freely 
in dm:rs of g rs. v to xv (0.3 to 1 gm .). 

\\' hrn Ille fC'rrr is hig h the general treatment is that of an acute infection. 
Aspi rin and sednt iYrS for the pain may be given . Lumbar puncture has 
hC'c n ndvisr<I. a n cl if thr prrssu re is found to be high it should be repeated. 
The all\,drrl limb should be wrapped in cotton wool, antl, if there is much 
pain. loc·a l St'daliH~ applications may be used . Jn the me ningra l type of the 
disrase warn1 lmths nn<l hot packs will be helpful. In the ra rl y stages it is 
well n ot to aitrmpt to do much to the nrnsdrs, but within ten days careful 
massng-c mny br practiced. usi ng either lanolin or sweet oil. Strychnine 
hypndl'rmicn lly has hrrn extensi\'ely used, but how far it has any influ(>nce 
may hf' qu£:1stionNl. It shou ld not be gi\•en early. Elect ricity may be used 
:rnd it Jrns a va lnf' in krrping up the nutrition of the mu scles. The faradie 
c11rrr nt should b(' C'mplnyrd if there is r ('sponse, if not, the galvanic. The 
damage always looks to he much worse than it r eally is, as many of the symp· 
tom ~ dl'prncl on m enin ,~r:1 1 and \'aScular chang('S which und ergo resolution . 
. \ euratirc serum Ji;1 s nnt yet been obtai ned, though the poss ibility is in 

si ncC' we know thnt the blood serum from human bei ngs ancl monkeys 
l'C'C'O\'C t'Y mny pn1 \·rnt ihe developm en l· of paraly~i s following the experi

rnf'nlal inoculn!ion of fliC' \'irus. 'The p;:il ien ts should be seen early by the 
orthopedic surgeon. as much may be done t o prevent deformities. 

XII. HYDROPHOBIA 

(Lyssa; Rabies) 

Definition.-An arnte disease of warm-blooded animals, dependent upon 
a virus which is communicated by inoculation to man. 

Distribution.-'Rabi es is \'ery variously distributed. Jn Russin it is com
mon. Jn North Germany it is relatively rare. owing to the wise provision 
that all cl ogs must be muzzled. In F rance it is much more common. In 
'England the muzzling order has been followed by a complete clisapprnrance 
nf the disease ancl there ha s been no clealh from hydrophobia 'inrr Jn03. Jn 
tl1 t'> <1rrcnninm ending wilh 1890 the dea ths a\'e ragNl 29 annunlly (11alham). 
In the TTnitecl Rlntrs the clisenRe occurs more often than is gcnernlly $npposed. 

Etiology.- DogR arc C'!'.pcc· inlly ]i;1ble to 1hr dil"C'n . ..:r. It a l:-;o o<·(·tll':-> in 
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the wolf, Cox, sk unk, cat, horse and cow. ::'lfosl animals a rc su:::('cplibh•: and 
it ii- c·o111111unitahlc hy inoculaliou lo llic l'<.thhit ;l!Hl pi,~. The di:-rat"e i!' propa· 
gale<l l'lii(•fly hy till' clog. 'l'hc nature of the poiso11 il' as yet u11kll0\\ n. It i~ con
lainrd <:hirfly in the m·nous sy~tem and i~ mcl with in !'ontc of the !'Ptrctions, 
parlit:ularl_y in ilw i::alirn. Bart.uclli has shown that the \iru:-; rt'<lthC'~ the 
dog"s ~aliniry gland~ by way of the ncncs and not through lite hlood-n•:.:.sel.:5. 

A variable time elapses between the introclnl'lion of the Yiru~ and the 
appearance of iii<' sy mptoms. Jl orslcy ~l:1lts that this clep<.•mls upon lhc fol
lowing fadors: ''(fl) Age. 'l'hc incuha lion is 81iorlc r in thild1·en than in 
adults. For obdous reasons the former arc more frc11urnlly alla(;kcd. (b) 
l'art. in(ec:tcd. 'l'he rnpidils of o n~ci of llic f:y 111plo111s is greatly determined 
by lhc part of lhc body which may happen lo haYc been hillen. Wounds about 
the fac:c and licatl arc espcc:ially dangcrou~; next. in ordel' in ckgrees of mor
talily COllle biles Oil the hands, then injurirs on the other pads o( lhc body. 
This re latiYc order ir.:, no doubt, greatly· dependent upon the fac:t that the 
fa<'C', head, and hands arc u ~ ually naked, while lhc olhl'r p1trli; arp clot heel; it 
would also appPar lo depl'nd somewhat upon the !'ichoc~~ in nl'l'n'S of the 
part. (c) The e.\lcnt and ~e\'crity of the wouucl. Puncture wounds are lhc 
most dangC'rous; the lacerations arc fatal in proportion to the C'-'lt•nt of the 
surface affor<kd for abi;orplion of the Yirn~. (cl) '!'he aninwl C'OllH.'yin~ the 
infcdion . In order of dc<:rcm~ing seYcrity conic : fir1'l. the wolf; st•corn l. the 
cat; third. the dog; and fourth. other animal~.'' Only a limited numbrr of 
tho~c hillen hy rabid dog~ become affedcd hy lhl' di:.::t'aH'; <H'tonling lo ]J on:
lcy, 1101 morr than 15 per cent. On the othrr hand. tlic 1h·alli-ratc of tho~c 
persons hiltc11 hy wohcs if;; hig-hf' I', not Jess than JO per cent. Babes giYcs 
the mortality as from GO to 80 per cent. 

The incubation period in man is variable. The avcrngc is from 
six weeks lo two months. In a few ca:.;cs h('t'n untkr two weeks. Jt 
may be prolonged to th ree months. 1t is stail·d that llie inc·ubation may be 
prolonged for a year or ercn two yca 1·s, but ll1i s lia!'l not been defi11it(1\y ~ettlccl. 

Morbid Anat omy.- T hc important Jct"ion i-: (·on~it"l in the att1i1111ul:1tio11 ol' 
leucoc_rlcs around the blood-Ycs:-:cls and the ncn c-tclls. parlicularly the motor 
ganµlion CC'lli::, of the central nenous system iuhC'n·l(1l:i of Babes) . Es-
p1x·ia l importance in the rapid diagnosis of attached by rnn Gchu<.:11-
kn and Nelis to the accumu lalion of lymphoid and mdolhelioid cells around 
nenl'-rc lls of the i::ym pathctic and ccrC'hro-t;pina l µanglia. Negri dc1'criht1d 
in the c·t·nlral ncrrnus system irregular bodici; rn1·ying fro111 I to 10 mic:rons in 
~ i z<', \\ ici<'tiflrC'ild. fn•qurnlly in the cells of tlit• c·<•rchcllun1. CNt'hral cortex and 
porn•. and in the ~ pinal c·ord. They arc probably protozoa. :11111 it is stated 
that lhl'_r f11r11i!::.l1 a rapid and trusbrorfhy means of diag-11o~is. '!'he ino<:ula
tion exprri111rnts !'ihow lhat the virus is not prt·Hent in llir liH'I', spleen . or 
kidm·y~. hut iH llhundanl in the spinal cord, brain, and pl'riphrral nc1·ycs. 

Symptoms.-'J1hrec stages of the di st'a~c arc n·rngnized: 
(a) Pl:E)lONITOBY ST.\GE~ in which there may be irritation about the bile, 

pain, or numbness. The patient is depressed and melancholy; and complains 
of headach e ancl loss o[ appetite. Ile is very irritable and i;lccplcss, and has 
a ron~tant sense or impending clanger. There i!'i ofh1 11 greatly increased sensi
bility. A bright light or a loud voice is di 1:.lrr~si 11g . '!'lie larynx may be 
injcc:icd and the fir~t symptoms of di!litulty in swa llO\\·ing arc experienced 
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The Yoicc also bcco111cs husky. There is a s1ight rise in llic lcmpcralurc and 
lhc puJ;;:c. 

(l.i) ST_\GE 01·· E.\CJTEMENT.-This is characlcrizc<l by g rcal cxeitahilit)' 
and rrsllr:o:!'nc>ss, and an extreme degree of hypcra~slheRia . ··.\ny affl'rent. 
s.timulant-i. c., a sound or a draught of air, or lhc mere association of a 
\'cr\Jal suggestion-wi ll cause a Yiolcnt reflex s1x1sm . Jn man this symplom 
constitutes llic most distressing feature of the malady. rl'lic spasms. whith 
affcc:L particularly the muscles of the larynx and mouth, arc cxccrdingl)' pain
ful and arc accompanied by au intense sense of dyspmra, c\"Cn whL•n the glottis 
is wide ly opened or lrochcolomy has been pcrl'ormcd" (Jlorslcy). ,\ny 
altcmpt lo trike waler is followed by an intensely painru! Rpn!'m of the mus
cles of the larynx and of lhe clcrntors of the hyoid bone. H is this whieh 
makes the patient d read the very sight of water and gives the mrnie hydro
plwbhi to the disease. These spnsmo<lic aHacks 1rn.1y be as:;ociaicd wilh mania
t:a l symptoms. In the intervals the patient is quiet ancl the min<l un
clouded. The temperature in this stage is uP.ually elevated and rnay reach 
from 100° to 103°. In some instances the disease is arebrilc. The po1ticnt 
rarely attempts lo injure his alt.enchmt~, and in the intense 8pasms may be 
particularly anxious to aYoicl hurting auy one. There arc, howc,·cr, occa
::-: ional fits o( furious mania, and the patient may, in the contradions o! the 
111u~<.:l(•s or the larynx and pharynx, giYe utterance to o<ltl sound~. This 
stage last::; from a day and a half to three days and gn1clually pal:'ses into the
. (c) PAIL\LYTIC 8T.\G1·:.-ln rodents the preliminary and furious stagcR 
arc absent, as a rule, and the paralytic stage may be marked from the out~el 
-lhc so-e:all ed dnmb rabies. This sblge rarely 1a!-'ts longer lhan from 8ix to 
cightcrn hours. The patient then becomes qu iet; llic spasms no longer occur; 
unc:onsciou~nC'~S gradually supcl'\'encs; lhe heart's action becomes more and 
more enfeebled, ancl death occurs by syncope. 

Diagnosis.- 1 n man the diagnos is offers no special diflicnHies. It is ad
visable, iu cm.;rs ;itlemlccl with any doubts. as soon as possible after the in
jury lrn s been inflicted, to secure the medulla oblongala o[ the supposed rabid 
:rninrn! for the purpof-ie of inoculating rabbits. 'J1he subclural inoculation of 
n1bbits with a sma ll quantity or lhe central ner\'ous :-1yslcm of a rabid animal 
wil l be f'ollo\\ed by the oc:currcncc of the paralytic form o[ the diPicasc in 
from fifteen lo lwcnly days. 

Treatment.- J'l'Ophylaxis is of the greatest importance, an<l by a system
atic lllllZZling or dogs the disease C<lll be practically eradil'alelJ. 

fn tase of' a bilt• from a suspicious animal, bleeding should be encourag~cl, 
tlte wound fn.1ely opened and washed with bichloridc of mer<.:ury solution ( l 
to 1,000) . 'J11iorough ca ute rization shou ld be done as soon as possible. !or 
\I liid1 pure carbolic or nitric acid should be used, being applied to crnry parl 
of ll1L' wouncl . The wound is washed with a saturated i::olution o! bicarbonate 
of ~oda and then wilh alcohol. When once established the dit'ease is hope
lessly int"urablc. Ro measures h:.wc been found of th e i::.lightcst arnil, conse
~ucnlly !he lrcalmcnt m ust be palliatirn. The patient should be kept in a 
darkened room, in charge of 11ot more than two attendants. rro allay the 
spasm, c-lilorororrn may be administered ancl morphia given hypodermical\y. 
It is best to use thc~e powerful Ternedics from tile outset, and not to tem
porize with chloral, bromide of pota>sium, and other less polcnl drugs. By 



l:ll E1T:\L\TIC l<'l·'.\'ER 371 

~ilt' J<1(•;.iJ appJic«Jfio11 of ('OC:<llllC, the SC'Jl~itiH'll('f::S Qf {IJC lhrn:tl lll<l)' be dimin
i8hctl suflic:iC'ully to <•nahlc the p<tiirnt lo tak,.. Jiqui1l nouri~hmrni. ~omc
liinl':-: he ('iln ~wallow n·;HlilY. Xutri<·nt tncniala ~hmd1l hc• a11111inbtrrt:'d. 

°PllL\'L!'Tln I \'OlT L.\TIO'.\".- ]'a:"kur found lhal the ,·irui::. whrn propa
gail'cl lhn111gh n !'PJ'i1'~ o[ ruhhit:', inc:rca:-;c~ in ib ,·irnll'll('t'; f::O that wh<.TC
a::; !<.uhdu ral inoc:ul:ition of the brain of a mad dog takl'~ from fifh_•t1n to 
f\q•nly 

0

1lay:: lo prrnlu1·r the cli~cas.c, in succ·e:-:!"'iYC inoc:ulalinn in a !"'eries of 
rahbil~ the inc:ubatiou period is gradually rcdutecl lo !=l'\"l'll day~ (rirw; /i.re) . 
' l1hl' Rpina l c:ords of lht•sc rabbits <:ontaia the Yirus in great inien:-;ily, hul when 
they are p1·t•scn·('(l iu dry <tir this gradually dimini~hl'::: . I f now dogs arc 
inot.:ulalt1d from cords pl'C'scncd for from twchc lo fifteen day~. antl then 
from <:ords prcscncd for a shorter pcrio<l. i. c.

1 
with a prog1·c~::;iH•1y t'lro ngcr 

they grndually acquire immunity against the clist';\::;c. .\ dog- lrcalcd 
in way wil l rei; ist inocu lat ion with the fi.rc, whic:h otherwi:-::c would 
inevitably l1avc p1·oycd falal. Hclying upon cxperilllcnls, Pasteur began 
inoculations in t ile human i::.ubjcct, using. on succe:;!-i ivc days, material from 
co rds in which the virus was or var_ying degrees of intensity. 

In 1910, 110 patient~ were trealc<l at the }';_1:-;leur l n~titute o[ Paris with
out a death; in l\)Q\), ·1G7 Cases and OllC death, in ]!}08, [)·! l CaSCS and OllO 

death. '!'here has been a progressive decline in the number of c:ascs antl in 
the mortalitr. 

Pseudo-h'Ydrophobia (Lyssoplwbia) .-Thi~ is a w•ry iulcrc~ting affection, 
which may ('Jm;.cly resemble hydrophobia, but is Teally nothing more than a 
neurotic or h.rs.tcrieal rnaniftstation. _\ m•rrnus person bitten by a dog, 
either rabid or suppo:-:ed lo he rabid, ]1as within a few months, or cn~n later, 
symptoms somewhat rcscmhli ng the trne cli~eaF-C . lie i ~ irritable and de
pr<'ssrd. l lc constantly <le<:larc::; his couditi on to he :-erious c11icl that lie will 
inevitably hl•<:ome mnd. H e 111ay haYc paroxysms in whitl1 he lie jg 

unahle to dr ink, g1·;1Rps al his throat nml hctnnie!-i cmolional. T he 
alurc is not clcrnlrcl Hild lhc di sc;1:-:c docs not progrPHS. H lasti:; muc·li longer 
tha n the true n1hics, and is arncn;1bl e lo lreat111e11t. It is not improbable 
fhat a rnnjority o[ the C'HSCS of <lill•ged l'CCOYel',Y in lhi:- dil:i('ill:'e ham b('Cll o[ 
lhis hysterical fo rm. Cei'lain cases of acute bullmr paralysi::: may re::;emb1e 
hydrophobia , and, as already mentioned, there is a form of tetanus with 
hydrophobic symptoms. 

XIII. RHEUMATIC FEVER 

Definition.-. ..\n acute infection, dependent upon an unknown infective 
agent, and c:haractcrized l>y multiple arthritis aml a marked tendency to in
flammation of the rndocarclium of the \'ahcs or the heart. 

Etiology.-DrnTn1nuT1ox AXO PnEYALENCE.- ll prerail~ in temperate 
and humic.1 di males. Church has collected intcrc~ting Flatistks on this point. 
Oddl.v enough, the two countries wilh the hitrhcRt aclmis~ion in the British 
army per thousand or ~lrcngth-Egypt, 7.02, and Canada, 6.'Ui-ha\'r climates 
the most di\'Cl'SC. In the Registrar General's rC'port for England and Wales 
:for rnon there were 1,9'('0 deaths from the 1li:-ra~(', hut rheumatic fever has 
a lonO' arm nnd no small proportion of the 50,!J18 dt'athi:; from disea~es of the 
hcar{is lo be laid at it" door. The disease prevails more in the northern lati· 
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tudes. Jn the l\lonlrl'al Gl'lll'l'al uo~pital tlu.'rl' \\('l'I', for the twel\'C year;:i 
c11di11g l!J03, 2 dc:tths in -JX·! c:a~('s a111<ing 1'!.1111 ;_uliHi:-;sion . ..:; at the Hoyal 
Yidoria llospital, )Jontrc<d. for ten years ending J!lO:l. ;3 d<•atlig in -.?85 ca~cs 
a1110ng 0,'280 admissions (Jolin :J ltCrnc). .\t the (Johno I lopkins l!ol-:pital 
for the fifteen years ending rno1 there were 3ti0 ad111ii:::-;ion~ (:3=i0 patients) 
and 9 deaths('!'. McCrac)) . The general impression i• lhat (he di.case pre
Yails more jn the Brili~h Jslcs than el~cwhcrc; but, as Churc:h rcmai:ks, the 
returns arc very j111p(•rfcct (this holds good c\·crywhHe). l n Xorway, where 
CMCs of rheumatic feyer are notHicd, there were, for the four years 1888-'92, 
1a.G5-! cases, with 2.JO deaths. 

f·h:.\801'" .-I n London the cases reach the maximum in the months of Sep
tember and October. In !he illontreal General ll ospi(al l3oll's statistics of 
l1.JG cases show lhnt llic la rgcsl number was acl111illccl in }'cbrua ry, March, 
and .\ pril. And lhc sarne is lruc in Baltimo re; 55 per cent. of our cases were 
admitted in the Jirst four months or !he J'Cilr (~lcC'rac). The disease p re
vails most in Ilic dry years or a i:.:ucccs:-ion of suC'li, and is specially prevalent 
when lhe subsoi l waler is abnormally low and the temperature o[ the earth 
high (New,hol111e) . 

. \ G1::.-You11~ adu lts arc most frequently alTedrd, but the disease is by 
no mean:; u1a·om111on in c:hildren. l n Eng"iirncl the inc:identc in children is 
Ycry high. In -2.!i.~,fi exa111i1wd by Langmead, l :)3 were clcfi11itl'l_r rheumatic 
and in all but 18 the lit'art wa:-; i1wohecl. ln 1:3 per e:enL o[ lheB-e c:asc~ there 
was some> ahnormality of the tonsils or pha ryngeal 111m·rnrn. Sucklings arc 
rarely attacked. ~\lillon :'l l iller has anahzrcl 1!l undoubted easrs. The 
cases. have to be di!'dinguii::hed from a toially different afftidion. the J>}O

genic arlhritis of infant~. Of 456 cases admitted to the ::Uontreal General 
IIo~pital there were, undc•r fifteen years. -l.:38 per cent.: from fifteen to twcnty
fh·e .rears, .JS.US pe r cC'nL; from twcnly-fh·e to thirty-fh·e ycar:; . 2.J.87 per 
cent.; from lhir!y-fhc Lo forty- fiye yeius, l:J.G per crnt.; aborc forty-five 

7. 1 per ccnL 01' our 3GO admissions, 11 0 "·ere in the lhird dcc;1dc and 
per cenl. below the tl1irticlh year of age (}JcC'rae). '!'en per con(. of the 

cases had !he first attack in the first decade. Of the G55 cases aual,rzccl by 
\Yhipl1an1 for !he Uollccli\'C !ill'esligalion Commillee or the British lllcdi
cal . \ s~ociation, only ai cases occurred under the tenth year and 80 per 
cent between the twentieth and fodieth years. These figures clo not gi\'e 
the ratio of cases in children, in whom the milder types of arthritis arc very 
common. 

8Ex.-Tf all ages arc taken, males are affected oflcner than female!'. Qf 
our patient~, ·!39 were males, 91 females. In the Collec:tirn J nH'sligation Re
port tlwre were ~~75 ma les and 279 females . Up lo the age of twenty. how
eYcr, fc1rn1 lcs predo111i11atc. Belween the ages or ten antl fifteen girls arc more 
prone to the dii;;ea~e. 

JIEl!EDJ'l'Y.-lL is a deeply grounded belief with the puhlic and the pro
fession that rheumatism is a fam ily disease, but Church thinks the evidence 
is still imperrcct. ] n 25 per cent. of our cai:.:es there was a histor.\• of the dis
ease in the family. ~l 'he nol rare occurrence in several members of the Fmme 
family is used by those who bel ie\'e in the in fecti011s origin as an argument 
in fa\'or of its be ing a house disease. 

C1HLL.- Exposure to cold, a wetting, or a sudden change of temperature 



R lllW~L\'J' I C FEl'Jm 

arc :unong the fndors in delrrrninin!'.!; llic nns.l't of an attack, hut they were 
prc~c·nt ill 0111,Y 1~ J>C'r cent. of our (':lSI':'. 

Not only doe~ an attack not confC'I" Dl'll. , IT Y. but. as in pneumonia, pre
disposes the subj<•d to the disease. 

Rheumatic Fever as an Acute I nfectious Disease.----Rheumalic fever, as 
Xcwsho1mc has show n, has epidemic prernlcnce with incgular periodic·ity, TC

curring at intcnals of three, four, or six :ycar1=, and H1rying much in inten
sity. A f:('YC re epidemic is usually followed by two 01' t hree years or slight 
prcrnk·nce. 

Th e disrasc llns rnnny features suggest in• or septic in frctio n. As Church 
poinlR out, the cnn'C'f.i o[ the mortality slalislics npproximale nea rly to those 
of p,nl'111ia, pucrprrnl fcYcr, and erysipcla !'-!. l n the rhnracter o( the fe\'C'r, 
llw mode of i1woln,ment of lhe joints, lhe tendrnry lo 1 ·r lap~e, the swea ts. the 
an;t•111i:1 1 the lru<.:oc·ylosis, and. nbove all, in lhe g real liability lo r ndoc::ll'(litis, 
:rncl lo inrnlY('lll('llt o[ the serous membranes. the disease rcsc111blcs pyrernia 
H' l'j' do~ely. 

'!'he 11nlu rr or the sprcifie germ is still under di scussion. 1\la ntlc in 1887 
obtai ned a lllil'!'otocc·us from the fluid o[ the joints ancl from the blood; si nce 
which time many obseners ham describC'd fo rms of sta phylococri, ~trepto 
cocci and Yill'ious orga ni ~rn!3-. 'l 'he work of -Poynton and PaynC' . \Ya.I ker,· 
Beattie and othrrs shows that :Crom the joint fluid, the thrnat ;111d the endo
e:mlia l n•g-<1t;1lions, and sometimes from the blood, organisms 1nay be ob
tnined whi<'h, inoc-ulalC'd into animnls, cnuse a condit ion \'Pry similar 
lo lhat of ;wule rhe111natic fc,·er , with arthritis, endocard itis. and eYen the 
fibrous 11ocl11les. ' l'hc dillicully is that the o rgani~ms d("strihcd do noi co in
cide, :incl C'olc in a sN ies of cas.es in my clinic at the ,Johns H opki ns ll ospital 
with the s train ~ of streptococci from \'arious ::;o urccs \\'as nble to produce 
ex perimr nlally C' nclocanlil is nnd arlhritis. But Heallic C' laims that the lesions 
produ t("d by hi s 11 /icrororcus rltet1maiirus arc diffNl'nL A poinl of inleresl 
is the fact Lhat with hi s ge rm Ainley Wa lker oblaiiwd forrnic acid in the 
cu ltures. 

' l'he tonsi ls arc rulture centres for many septic organisms, particularly 
of the sl reploc·OC'C' llS type. rrlic 3!3SOC·iation of l'il l'Ullla lic fci\"(' I' and rheumatic 
affe<:t~orn:. g<'IH•nd ly wi lh in fecled tonsi ls is a pr<•rniling Yiew. bul it is an 
old :-1tory in~istNl on hy L;_1:-:aguc and other French wrilers years ago. A not 
inron::.iclernhle 11u111h<' I' of cnl"'r:o; of rheumatic fe\'er begin with tonsillitis:.. With 
org:ini:-:rns isolnf(>d from the tonsils experimental al'ihr itiR and r ncloc·a rdit is 
lune be('n cnu~<'11. 'l'he remornl of the tonsils has l>l'en f'ollowed br a com
plele rC'CO\'('l'Y of suh-acule an <l chron ic fo rms of arth rili :::. ' l'hi s 'is as far 
as the e,· idl•1wc gors. 

' rhcrc js considerable c\"idence against the ,· iew that it is simply a mild 
pyogenie infection. Halicylale:. have no effect on the ordi nary sl reptororcus 
in£ections. and the cl in ic·a l C'Ourf:.e in the slreptococrns arthritis is ve ry differ
ent; moreo,·er, l'he11malic joi nts ncYer suppurate. The isolation of sln'pio
cocci may simply indicate the pre:-ence o[ :-ccond:ll'_r inrn ders such as occu r 
in scarlet fever ancl sma ll-pox. 

Morbid Anatomy.-'l'bere are no characteri~tic changes. The affected 
joints show hypcr:rmia nnd swelli ng of the synodal 1nernbra nes ~rnd of the 
Jigamentous lismcs. 'rhe fluid in the join t is turbi<l, albuminous in char-
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ncter, and contains lrnroeyks aml a frw fibrin flakrs. nllC'umntic fnN 
rarely ]lrO\"C'S fatal. excrpt whC'n there are ~cril)llS rompliration:-:, such aR pt>ri
cardiiis, cnclo('arclitis, m.rnC'nr<lifo:, plcmisy, or pneumonia. ~rhe conditions 
found show nothing to cli:'tinguish them from other forms of inflammation. 
Jn death from hyperpyrrxia no special changes arc found. The blood usu
ally contains an cxec•f'.siYc amount of fibrin. 

Symptoms.-As n rule, the disease sets in abruptly, hut it may he prereclecl 
hy irrrgular pnins in the joints, slight malaise~ sore throat, and particularly by 
ton~illitis. .\ <lC'finilc Tigor is uncommon; more oftC'n there is slight rhilli
nc~.~. '11he frver rii'<'S ciuirkly, nnd with ii one or rnorr of the joints become 
pninful. \\·ithin hrenty-four hours from the onset the disease is fully mani~ 
fest. rrhc trmperature range is from 102° to Jot 0 • The pulse is frequent, 
son, and 11su:1lly aboYc 100. 'J1he tongue is moist, and rapi1lly becomes cor
Nr11 with a white fm·. rrhcre arc the ordinary symptoms associalccl with an 
aeule fcvrr, suC'li as )05s or appetite, thirst, constipation, ancl a scanty, highly 
ncid, highly colored Ul'inc. ln a majority of the cases there arc profuse, \'cry 
acid sweats, of a peculiar sour odor. Sudaminal ancl milinry Yesicks are 
abundant. the latter i1:-::t1ally surrounded h!' a minute ring of hyperremia. The 
min1l is clrar, except in 1he cases with hyperpyrexia. rrllC affected joints are 
painful to moYc, soon become swollen and hot, and present a reddish flu sh. 
The Ol'(lrr of frequency of fornlvemcnt of the joints in our series was knee, 
ankle, shou lder, wri~t, elbow, hip, hand. foot. The joints are not attacked 
logl'iher, hut succcssiYely. l"or example. if the knee is first :1ffecled, the red
ness may di~appear from it as the wrists become painful and hot. The clis
f'nsc is g('ldnm limited lo a gingle art iculation. 'J'he amount of swelling is 
Yariahle. Exlensi\·e l'fl'usion into a joint is mre, and much of the enhirgC'
meni is clue to lhe infillrati on of the periarticular tissues wilh scrum. Tho 
swelling may he limited to the joint proper, but in the wrists and ankles it 
somdimcs inrolre~ the shC'aths of the tendons ancl produces great enlargement 
of ll1c huncls nnd feel. Conespouding joints arc often affcclccl. Jn attacks 
of great srvcrity C\'cry one of the larger joinlg nrny be invo!Yetl. The \'ertc
brnl, sfrrno-c:la virul;1 r. and phalangenl arliculations nrc less oftC'n iuflamed 
than in gononhcrnl arlhritii::. Perhaps no disease is more pain£ul; the innhil
ity to ch:1ngc the po!-iturc without agonizing pain, the drenching sweat~, the 
pro~tration and ultt'r hc!plessncss, co111binc lo make it onC' of the most clis
trc5si11g of fclirile nfft•dions. A special feature is the tendency of the in
flammation to sub~ide in one joint while increasing with great intensity in 
anollwr .. 

The trmperaturc range in an ordinary attack is bclwccn 102° and 10-1° F. 
In only 18 of our cnst.·s did the temperature rise abO\'C 104° F. In 100 it 
reached 103° F. or OYC'r. lt is peculiarly frregulnr, with marked remi~sions 
nn<l exacerbations. and clC'f('rYcsc:rnre is usually gradua l. The profusr swC>ats 
materially influenrr the tc•mpcratme curre. H a two-hourly chart is rnacle 
and oU~Nrntions upon !he sweats arc noted, the remissions will mrnally be 
found cointicknt with thrm. The perspiration jg sou r-srncl\ing and acid at 
.first; but. whC'n pC'1·si~{C'nt , becomes neul ral or even alkaline. 

rrhc bl ood is prnfOllll(lJy altrrecl and there iR 110 aenle fC'briJc 1JiSl'ilS(' in 
which :111 ana•niia oc·l·nr;-; \rith gn'alrr rapidity. 1rhc ll\t'l':lg'l' kueol·.dc count 
in our ca~es was ahoul 1 '2.000 J)('r c·. mm. 
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l\ith the higl1 rC'rcr a murmur may often be hC'ard nt the apC'x region. 
Enrlo(·nrclitis is al~o a common c:rnse of an dpex bruit. 'l1hc heart shoulcl be 
(':1rC'ru1Iy examined at the first risit and subscqneuUy rach <lay. 

The urinr i~, as a rule. rcducrd in amount, of high cfonsity and high color. 
It is very acid, nrnl, on e:ooling, deposits urates. '!'he chlori11es may he greatly 
tliminishrcl or en·n ab:.:rnt. Formic acid is present (Walker). :Febrile allm
rninuria is not unc·ommon. 

The so-cnll(1c1 subarnlf' rheumatism reprc:.:ents a milder form of the clis
<'a~P, in which all the symptoms arc less pronounced. The fcH•r rarely rises 
oil.on:• 101°; f('W('r join ls ~nC' in ml reel; and the arthritis is less intense. The 
('a:-:cs may <lrag on l'or wc,eks or months. Tt should not. be forgotlcn t.hat this 
mild or snbncut.c form mny be associated with endocanlil is or pNicarclit.is. 

~rhc inAuenc·r of ngc on the manifestations of the clise11:-:e is marked. 
\\'hile the usu;il 1.ksc·riplion applies to the cli::.ease as seen in adults, in young 
c·hildrcn t.hcre may nol hr any pronounced arlhritis, and the discovery of 
rnclocnrclitis oftrn suggrst.s the diagnosis. Endocnrditis is as much a feature 
in chilclrrn as £lrlhritis in adu1t.s. 

Complications.-Thrsc :ire important and seriou8. 
(a) lIYl'EllPYltEXl.\.-The temperature rnriy rise rapidly a few clays art.er 

thC' om-et, and be as::.oc:iated with delirium; but not nccei::.sarily, for the tcm
pt•rature may ri8e to 108° or, as in one of Da Costa's cascJ-!. 110°, without 
l'l'l'l'hral symptoms. ] fypcrp,ncxia is most common in first ntiacks, 57 of 107 
c .. i~t·s (Church). His most apt to occur during the SC'concl week. Delirium 
111;i.r prcC'(lclc or follow its om.ct. As a rule, with the high ft'H'r, the pulse is 
f1'1•hlc ancl rn''[U(' llt, the prostration is exfrC'llle, ancl finally slupor super
\l'lll'S. In ou r ~cries there was no instance of hypcrpyrcxia. which s.cems rare 
in tlic United Ntaks. 

(b) C.IHllllC AF1'ECT1oxs.-(l) Endocarditis. the most frc~ucnl nnd 
~c·riour; CO lllJlli C<ll ion, OCCU!'S in a COllSiclcrab]e J1C'l'CClllagc of all C'flSC'f.:. Or 889 
<"ll:-:(ls, l!ll had signs o[ old or recent endocardit.is (Church). Th e liability lo 
cnclocarclitis diminishes as age aclranccs. The inciclcnC'c of organic in 
our ('USC'S wris more t.lrnn doubl e in pnticnts who had their first attack 
thC' age of twenty years, compared with those with t.hc fir~t attack art.er 
iWC'lll.Y )'C'ill'R of ;ige. ]t illC'l'C'flSC'S cJiredJ~- with the number of afhlC'kS . Of 
llfi cnscs, in the first at.trick 58.1 per cent. haci rnclocrirclitis. G3 per cent. in 
lhr .•rl'ond ntlnck, nncl 71 per ccnl. in lhc third attack (Rlrphcn Mnckcnzic). 
'rhirty-fhe p<'r cent. of our cases !'howrcl org;mic vah-c lf'sions, in % pn cent. 
tll(' mitrnl wa<::. im·oh·ecl, in 27 prr cent. the aortic, and in 23 per crnt. the 
h•sions wPrfl C'ombinccl . 'J1hc mitral segments :lrc mo:;t frequently im·oh-ed 
nrnl tl11• afT,•c·tion is usually of the simplc. Ycrruco~c rnrirty. l'lccrniiYc euclo
c·i.rnlifo: is n·r.r rnre. Of 209 cases of this disc;u:.c whirh T nnnlyzcd, in only 
~I did thr Ryrnptoms of a se,·cre cnclornrdil is ari:.:c during the progrcss of 
a<·t1f(I or suhnr11t(I rheumatism. 'l1he Ynlrnlitis in itself is rarrly clang('rou~. 
prncluC'ing fl'W symptoms, and is often o\·crlookc<l. Unhappily, though the 
,·ahc nt t.hr iirnc mny not he :.:criously damag<'d. t.lw inflammation start.'4 
rl11111gcs whicoh kad I~ sd<'ro~is rtll(l retraction of Ilic segments, and so to 
chronic rnlrnl:1r rlisense. YC'nons lhromhosis is an occnsional compliC'atio n. 

('2) I'f'ri('(m/i!i.r.: mny orenr independenlly of or togc•tllC'r with ernloca r
c.litis. I l may be simple fibrinous. srro-fihriuous, or in chihlren purul£lnt 
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Clinically we mcC't il more frequently in c·onn('('\ion wilh lhis cli::-C>nsc limn 
in :my other nrufc nfl'cd ion. H was pre~ent in 20 (·fl~C'f:I of our scrics-fi p< r 
crnL-in only four of whid1 did rffnsion oc,cur. Tlw physic·al ~igns are nry 
characteristic. rr1ie condition will be fully dci::cribC'cl lllH.lC'r ils appropriate 
section. A peculiar form of delirium may accompany rheumatic pericar
ditis. 

(3) Jfyocnrdilis occurs frequently and especially in connection with enilo
pericardinl ehn.nge~. As 8turgcs insisted, the term cardilis is applicable lo 
many c·ases. The analomic::i l condition is a g ranular or fatty clcgencrntion of 
the hcart-mu~c·lc. which leads to weakening of the walls and lo dilatation. 
8 . Wc;-;t lrns n·porlrd inslanres of acute clilntcllion of the hr11rl in rheumatic 
fc\'cr, in onr of which marked fatly changes were found in Lhc heart-fibres. 

(r) PuL~IO\""AHY .-\1··1·· 1~C' TJO NR.-Pneumonia ;rnd pleurisy occurred in 9.9.f 
per cen!. of :i.1:i:i cnses (i::llephen Mackenzi<'). '!'hey f1·cqucnlly accompany 
the cn~es or cndo-pcricarditis. According to Howard 's analysis of a large 
number of c;1scs, there were puJmonary complications in only 10.5 per cent. 
o[ cases of rlwmm1tic endocnrditis; in 58 per cent. of cases or pericarditis; an<l 
in 71 per ccnf. of of endo-pericarditis. Congestion of the lung is occa-
sionally found. in ~e,eral casci; has proYcd rapidly fatal. 

(d) X1>:1n-01·s ('Q)lJ-'LIC.\TIONs.-These arc due, in part. to the hyper
pyrC'xia and in part to the special action o[ the toxic agent of the disease. 
They mny Uc grouped as follows : (i) Oenbral rlieu111alis111. m; it is called, 
whic·h is c:haraderi:wd by (<l) Delirium, which is n~sociatcd with the hyper
pyrexia or the toxa.•mia, may be ::ictiYe and noisy in ch1.iradcr; more rarely it 
is a low, mutfr1·ing delirium, passing into stupor nnd <:orna. It may be ex
citC'd br the :-:alit\'\atc of' soda. either sho rtl v after its administration. or more 
comn10.nly a few ~lays later. Tl was present' in only five of our 3GO casei.:., and 
in four of files(• WC' thought tlic sa li cylates at f;rnll. A pcculial' clelil'ium occurs 
in con rwdion with rhe11111alic pcricn 1·difo:. (/3) Coma, whirh is more ser ious, 
m:Jy occ·ur without p1·c li111i11<HY delirium or com ulsions, nml rnny provcnapidly 
fatnl. CNtnin of tl11•sc eat:cs are associfltecl with liyprrpy rcx ia ; bul Routhey 
has rcporf<'d the casr of a girl who, without previous de li rium or hi gh fever, 
became co11wtosC'. nnd dil•d in less than an hour. A certain number of such 
ca~c~. ns thoF-e repor\(•cl by Da Costa, have been af'socialcd with nrnrked renal 
c·hang-c~ and were e\·idl'nlly urrernic. The coma may snpcnrnr during the 
atl<1ck, or nl'tcr conrnlL·~tcnce has set in. (y) Com•ulsions arc lt•ss common, 
though they may preC'ede the coma. Of 127 observations cited by Be:.:nier, 
there wrre :37 of delirium. only 7 of conrnlsions, 17 of coma and connilsions, 
51 or dc•lirium. conw, and conrnlsions, and 3 of other nll'ieties (Howard). 
'·Cerehrnl rhP1111111ii::.111'' is a \'ery serious complication; among 107 cases col
lected by the C'lini<"al Soci<'t} of London there were 57 <lealhs. (ii) Chorea. 
rrhc rehd ions of thi1' di:-:C'ilRe nnd rheumatism will be SUb)':equcntJy discussed . 
Jt RllfliC'il•nt hC'rC' lo s;1y that in onl" 88 out or 5.JI casrs which T haYc an-

fro111 lhe lnfirrnn1:y for l>i8l'a~~s of the Nc rrous H,rstem. Philadelphia, 
were cl1or(':l and rlwu111alism ::isso('ialed. 1t is most apt to dc,·elop in the 
:-:ligl1te r att.nd~s in childhood . (iii) Meningilis is extremely rare, though un
rlouhtedly it dors ocC'ur. IL must not be forgotte n lhat in ulcC'ratiYe endo-

whid1 iH oc·c·rrn ion:dly asso(;iate<l with l'heumntic fever, meningitis is 
(i1_1) Polyueurilis has been dc·scribe<l. J saw a remarkable case 
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•·hich followed hyperpyrexia. Free ve11esection saYed lhe patient's life. After 
many months the patiC'nt recorered, but with ataxia. 

(e) CuT.\NEOL'S AFFECTIONs.-Sweat-vesicles have already been men
tioned as extremely common. A red miliary rash may also develop. Scarla
tiniform eruptions arc occasionall)• seen. Purpura. with or without urti:::aria, 
may occur, and various forms of erythema . It is doubtfu l whether the cases 
of extensive purpura with urticaria and arthritis-peliosis rheumatica-belong 
truly to rheumati c Cerer. 

(f) H111W?il.\TIC 1\0DULEs.-These curious structures, described originally 
by Meynet, occ111· in the form of small subcutaneous nodules attached to the 
tendons and fascim. Barlow and Warner, in England, and T. B. Futclier, in 
the United Slates, have paid special attention to the ir varieties and impor
tance. Tiley val'y in size from a small shot to a large pea, and are most 
numerous on the fingrrs, hands, nncl wrists. They also occu r about the elbows, 
knees, the spines of the vertebrre, nnd the scapulre. They are not often tender. 
They are more common after the decline 0£ the fever and in the chi ldren with 
mitra1 vah·e disease. Jn only 5 of our patients were they present during the 
acute attuck. The nodules may grow with great rapidity and usually last for 
weeks or months. They are more common in children Urnn in adults, and in 
the forrnC'r their prC'sence may be regarded as a positirn indication of rheuma
tism. 'l1hey ha"e been noted part icularly in associat ion with chronic rheumatic 
endocarclitis. Rubcutaneous nodules occur also in migraine, gout, and arthri 
tis deform ans. l I islologically they are made up of round and spind le-shaped 
cells. In addition to the~e firm, hard nodules, there occur in rheumatism a.Jd 
in chronic vegetat ive endocardit is remarkable bodies, which have been called 
by Fereol "nodo!=; ilfs culanCesephemeres." 

Course. -'J'he course of rheumatic fever is extremely var iable. It is, as 
Austin Flint first showed. a self-limited disease, and it is not probable that 
rnedic.:incs have :.:pcc:ia l influence upon its duration or co11rse . Gull and 
Sutton, who studied a series of G2 cases without special treatment, 
arrhed at lhc sanic conclusion . 

Prognosis.-Hheumalic rever is the most serious of all diseases with a 10\,
dea(h-rate. The mortality is rarely above 2 or 3 per cent. Only 9 of our 330 
patiC'nl~ died, 2.7 per cent.. all with enclocarditis and G with pericarclitis. 

t\udden death in rheumatic fcrnr is due most frequently to myocarditis. 
:flerringham has reported a case in which on the fourteenth clay there was 
fatty degeneration and acute inflammation of the myocardium. Jn a few rare 
N1.f':es it results from embolism. Alarming symptoms of depression sometimes 
follow C'XCt'SSiYe closes o[ the saJicyJate Of soda. 

Diagnosis.-Practically, the recognition of rheumatic fever is usuaJly easy; 
but there are SC \'Cral affections which, in some particulars, closely resemble it. 

(a) :MuL'l'JVLg SECONDARY AnTHRJTTs.-Under this term may be em
braced the various ronns of arthrit is which come 011 or follow in the course of 
gonorrhu•a, tonsi\litiR, scarlet fe\7 er, dysentery, and cerebro-spinal menin
giti s. 

(b) REP'fJO AnTHRT'l'TS, which occurs in the course of pyremia from any 
causr, and particularly in puerperal fever. No hard and fast line can 
be drawn hctwPcn theRc and the cases in the first group: but the in
.flnmmation r apidly pn sses on to suppuration and there is more or less destruc-

2G 
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t.ion of the joints. The conditions under which th0 arthritis orcurs giYc a 
clew at once to the nature of the case. Under this section may al~o he• men
tioned: 

(1) Acute necrosis or acute osteo-myelitis~ occurring in the lower end of 
the femur, or in the tibia, and which may be mistaken for rheumatic fen'! 
Sometimes, too, it is multiple. The greater intensity of the local symptom":>, 
Ul(' inrnlrcment of the cpiphJ•ses rather than the joints, and the more serion:o: 
constitutional disturbances are points to be considered. The l'o111lition i .~ 

unfortunately often mistaken for acute arthritis, and, as the treatment is 
esseniially surgica l, ihe error may cost the life of !he patient. 

(2) Tho acute arlhrilis of infanls is usually confined to one joinl (lhe hip 
or knee), the effusion in which rapidly becomes purulent. The affection is 
most common jn :.;ucldings and undoubtedly pyrcmic in IL may ah;o 
occnr wilh the gonorrhmal ophthalmin. or vaginitis of ncw-bom, as pointed 
out by Clement Lucas. 

(c) GouT.-,\'hilc the localization in a single, usual l.Y a Rmall, joint, the 
age, the history, and the mode of onset arc features which enable us lo recog
nize acute gout, there arc everywhere many cases of acute arihriti~, called 
rheumatic fever, which are in reality gout. The inYolvcrnent of se\'Cral of 
the larger joints is not so infrequent in gout, and unless tophi are present, 
or unless a very accurate analysis of the urine is made, the diagnosis may be 
difficult. 

(d) ACUTE AnTnRITJS DEFORl\CANS.-In several cases I haYc mistaken 
this form for rheumatic fever. It may come on with fever ancl multiple arthri
tis, and for weeks there may be no suspicion of the true nature of the disease. 
Gradually the fe\'cr subsides, but the periarlicular thickening per::-:i:.;ts. As a 
rule, howe,·er, in the acute febri le cases the invoh'emcnt o[ the smaller joints, 
the pers istence and the early changes in the articulations suggcsi arthritis 
deform ans. 

In children the diagnosis may be very difficult, as nrthril is may be slight 
or entirely absent. rrhe possibility of rheumatic fever should be considered in 
all febrile allacks in children for which no definite cause can be found. Spe
cial care shou ld be given to the examinalion of the hearl. 

Treatment. -The ma in object should be to bring lhc patient through !he 
attack wilh an undamaged heart or wilh as Jitlle injury as possible. The first 
essential is complete rest, which should be begun ai once and insisted upon 
for as long as is necessary. '!'his is especially important for children. The 
bed should ha\'e a smooth, soft, yet elastic, mattress. The patient should 
wear a flannel nightgown, which may be opened all the way down the front 
and slit along the ouier margin of the sleerns. Three or four of these should 
be made, so as to facilitate the frequent changes required after lhe sweats. 
Ile may wear also a light flannel cape about the shoulders. He should sleep 
in blankets, not in sheets, so as to reduce the liability lo calch cold and obl'ia(e 
the uuplcmmnt clamminess consequent upon heavy sweating. Chambers in
sisted that the liability to endocarditis and pericarditis was much reduced 
when the paiicnts were in blankets. 

Milk is the mosl suitable diet and may be diluied with alkaline mineral 
waters. Lemonade and oatmeal or barley waler should be freely given. The 
thirst is usually great and may be fu lly satisfied. There is no objection to 



RTIEF~f.\TIC FEYER 379 

broths and soups if the milk i~ not ''"e11 borne. As conrnlc~rencc is established 
a fuller diet may lie ollowerl, but meat should be used sparingly. 

Loral treatment i~ ut-iually necessary. It often suffices to wrap the affected 
joints in cotlon. H the pain is sernre, hot cloths may be applied, saturated 
with Fuller's lotion (carbonate of soda, 6 drachms; laudanum, 1 oz.; glycerine, 
2 oz.; an1l waler, H oz.) or the lead and opium lotion. Oil of wintergreen is 
useful, the joint heing P,(1 ntly rubbed with it or small amounts sprinkled o,·er 
nanncl, which is then applied. Chloroform liniment is also a good applica~ 
tion. Fixation of the joints is of great senice in all aying the pain. Splints, 
pa<lckcl and bandaged with moderate firmness, wi ll ofte n be found to give 
comfort. Fridion is rare ly \1c·ll borne in au acutely inflnmecl joint. Cold 
cornprC'SSC'~ nrc much u~C'd in C:ermany. 'The appliration of blislC'rs nho"e and 
below the joint often rl'lic1·es the 1rnin, Thi s mctholl, whith wns nsccl so much 
a few ago, is not to be co111pared with the l ight application or the Paquc-
lin If there is much effusion, aspiration o[ the joint is u~cful. 

rnl(' treatment is still far from satisfoclory, though the introduction 
of the c·o111 pounds has been a great boon. 

' l 't:L\T:\ I L.:\T \\ ITIL T llE 8.\LI CYJ, Co~rrouxDs.-Salicin, introduced in 1876 
by i\fotlagan . may be used in doses of 20 grains eYery hour or two until the 
pain is rcliC\t'd. It h:rn the adrnntage or being less deprc~sing than the 
salicylatl' of soda. It is al<o perhaps the best drug to me for children. Sali
cylic ac·i<l. 1!'i grains (1 gm.). may be giYcn e\·ery two hours in a<:ute cases 
until lhe pain is relif'\"l'd. It is he::-.t gin•n in cap~ulC'~. Sa lic.rlatc of sod3. 15 
g-rnin do;.;es e\ery thn1e hours, is perhaps the blSt fo r general use in adults . 
After thr pain lrns b<1C'll rclieH1d, the drug should be gi\·rn eYery four or five 
hours until the fl'rnperature begins to fall. The poh1P-sium bicarbonate may 
be gin~n with iL Oi l of wintergreen, 20 minims eYery lwo hours in milk, or 
aspirin (gr. x\·, 1 1rn1y be used if the salicylrtte or ;.;ocla disagrees. There 
arc niany otlwr cornpounds, but the best rl'sults nrc obtained from the 
usC' of onr or tlu• o!lier of the ahovr-named preparations. ' l'lwrc cnn be no ques
tion a:; to Ll1C'ir ellic·ary in rclir\'ing the pain . Rom(' obsencrs considH that 
they also protrd lhc hclld, shorten the cour;.;c, nncl render rclc.1pse IC'ss likely. 

T11E .\LK\LIN I·: '1'1n:.\'l'MENT.-The urine should be rendvrccl alkaline as 
~oon as po::~ible. Pota:-;.;ium al'clate and citrate in clo~es of Hi grains (1 gm.) 
each arc giYen CYcry three hours until the urine is alkaline and then often 
r-nough to krrp it so. Potassium bicarbonate ma~r lie gircn in half-clrachm 
flo:;:rs erpry thre<:' hours wilh lhe snlicylic a<:'id or salicin. Fuller's plan was 
to .~in' n. clr:whm ancl a half of ~odium bicarbonate with half a drachm o[ 
pota~sium acetate in three ounces of water. rendered clTcrresccnt at the time 
of adminislrnlion hy half a clrarhm of citric acid or nn ounce of lemon-juice . 

.. \ widrsprrnd populnr bclirf at.tributes marvelou~ efficacy to bre-stings 
in all sorls or rheumatism. and a formic-acid trratment has been in troduced . 
. \ ·?1~ JM' c·<•nt. snlulion i~ injrrted in the neig-hborhoocl of the painful joints. 
Ainley Walker has collected (B. M. J., October 10, 1908) an interesting lit
erature on llH' suhjcct. 

To allay the pain opium may be given in the form or Dorer's powder, or 
morphia hypoclrrmiral ly. Antipyrin. aniifebrin, and phcnaretin are useful 
sometimes for the purpose. During coundescence iron is indicated in full 
doses, ancl quinine fa a. useful Lon ie. Of the complications, hyperpyrexie 
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should be !rented hy the cold bnlh or the cold pack. 'rhc lrenlmcnl of endo
canlitis ancl pcrirarclitis and the pulmonary complications will be considered 
under thrir rci::pcdi\'e sections. In all the ca rdiac complications the im
portance of prolongrcl rest must be remembered . 

To prrYcnt :rnd arn·~l endocarditis Caton urges the use of a series of small 
bliglcrs along the course of the third, fourth, fifth, nnJ sixth inlercoslal nen·es 
of the left side, applied one nt a l ime and repeated at different points. P otas
sium or sodium iodicll' is gi\'C'n in addition to the sali cylatcs. The patients 
arc krpl in brcl for Hhout six weeks. 

'l'O>:Ril.K.-1\' ith disease of these and lhc possibility that they are the por
f::ll s or entry for the infcrlivr agent. the question arises as to their removal. 
l n patirnb; wi th c1isragrc1 tonsils in whom rheumatic fever has occurred re
moYal is adri~ablc ancl shoul<l always be complete. Jn pati ents with endo
cai·ditis nnd f<.1ve r this may he done apparently wilhout r isk. It is comparablo 
to the remornl of any local focus of infection which is causing general symp
toms. 

XIV. ACUTE TONSILLITIS 

Definition.-An acute infection. sporadic or epidemic. inrnlving the st ruc
tures of the tonsi llar ring. usually due to organi sms of the st reptococcus class. 

Etiology.-Acule tonsillitis occurs in sporadic and epidemic forms. The 
SPOHAOJC rnriety. one of !he mo~t common of di seases, is met with in young 
person!' parti<·ulnrly at the srhool age. Jnfon ts are rarely attacked. Chronic 
enla rgement of ihc lymphatic structures of the throat is an important predis
posing caw:.e. Exposure to cold and wet may bring on an attack. It is di
rectly rom nnmicated from one chi ld to another. A not infrequent precursor of 
l'lwu malie fcn•r, C'lwa<1\e Ye ry properl:v described it as one link in the rheu
matic ch ain. ll nrny be dirrctly fo llowed by encloca rdit is, C'rylhema nodosum, 
chdrea, and a('utC' ll<'phritis. l n Great Bri tain it prevnils in the autumn 
months, h1 the Uni!c>d Ktntes in the spring. An old not ion held that there 
was a C'iose relation brtwccn the tonsils and the testes and ovaries, and F. J. 
8hrplwnl has callt>cl allcntion to the frequency of acute tonsi llitis in newly 
married per1'ons. 

E1•11n:\1 re 'l'O:\'Hl r.uTIS is not infrequent, the cases increasi ng in the com
munily to epidemic proportions. As a rule it is impossible to trncP it to any 
Rpecinl cause. '!'here are remarlrnhle localized outbreaks, somet imes i11 institu
tions. which luwe been t raced to milk infection. 'J'he recent one in Boston 
(1!111) wns cxreptionnl ly SC'\·erc. inYohing more than 1.000 per~ons, and the 
conned ion with thr u~e or the milk from one dairy RC'ems to haYc bern clearly 
trar·ed. ~ l o r<' frmaleH than males were attacked, and a la rge proportion o[ 
the c·;:ises wPrc ad ults. 

rrlH' haderioloµ-y of both forms has been ca refull y studied. The tonsils, 
swnrming with saproph,Yl ic aml pathogenic germs, are the nrnin gatrs through 
whirh lhe in vaders try to storm the town. Norm ally the protect ing forces 
suflicr tn krrp ll1rm nl hny. hut now and again u fie rcer baltl e than usual 
ra grs, hnnir:1<1rs hnYC' lo he $iCt up in the slrnpc of ex ndalrs and nec ro~es-and 

a lof·nt tonsilJij i:; is thr oulwnnl ancl Yisiblc sign o[ the struggle. Too often 
the enemy gains entrance, and streptococci, stn phylococci, pneumococci, etc., 
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pa!"s to di!"laut part8 and excite arlhriliE-. cndocanlitis, nnll ~l'rtHls 111c111hraue 
inllammalion~. In the recent Boston epidemic the !:ilrl'plol'Q('.(;us was the com-
111011 germ. and the same holds good in the sporatlic eaH'S. 

Morbid Anatomy.-Thc lacuna:: o[ the ton!"il::i bt•(·o111c filkd with exuda
tion pro<luc:ts, which form chce!'y-looking ma~:-:c:-:, projctling from the orifices 
u[ the crypts. Not infrequently the exudations from contiguous lac:unm coal
c:-::cc. The intcrYcning rnuco::a is u~ually swollen, dC'('P red in tnlor, and mJ)' 
present hcrpclic \'C~iclcs, or, in some instan<:e!-;, r\Cn 11H'111hrn11ous C'\Udalion, 
in which case it may be dillicult to distinguish the <.:ornlil ion from diphtheria. 
T he c reamy con(en ts of the crypt arc made up of rnicrococci and epithelial 
deb ri s. 

Symptoms. -Chilly feelings, or even a dcfinilc chil l, :iml m.:hing pains in 
the back and Ji 111 hH 111ay prcc:cc.lc the on:-:ct. ' l' la• fcn.' r 1·i!'CS rapidly and in 
the case o[ a young chi ld m ay reach 103° Ii'. CJn l11<' CH1 ni 11 g of the fil'sl day. 
T he pat ient comp lai ns of so reness of the throat and difliculy in swallowing. 
On exa minat ion the tonsils Hl'C Sl'Cn to be !;wolll'n and the tt'.\ pt~ wcscnl lhe 
c:ha ractc r islic c rc:i my cxu c.lalc. T he tongue is furrl'd, thr breath i:-: hea\·y and 
foul, and the urine iH highly colo red and loaded with urale:-:. Jn children the 
rC'spi rations a re usually vcr.v hurr ied and the pul~c is grc.•aUy increased in 
rapidity. Swa llowing is pil in ful and the ,·oic:c often b<·<·omcs nasal. 8light 
::;welling of the cervica l glands la present. 

1 D epidem ic ca~cs the feve r may be very hi~h, the secondary enlargement 
o[ the gland::; considcrab!C', and erC'n the dcl•per ti~sUl'=-> lll<I.'" he inrnhcd. 'l'he 
complications arc YCl'j' serious: endoc:ardili~. pcri<.0<1rdifo;, pne1111Hx·O(;(.:ic peri
tonitis, and pneumon ia. ]u the Boston cpickmic the C"linic<1l i-:cque1H:c was not 
unlike tliat ~een in rlic11m alic fe,-cr-~ore fl1ronL adf•nili~. 11111\liplc ;nlliritis, 
endoca rd ili~, and pneu monia. }'chrile alh11111inuri:1 is co111111011 and in a fe w 
cases acute nephrit is follow::;. .\ diffuse cr,rtlicina rnay i'imul:tll' :3C<trlct fc\'er. 
Acute oLilis mecl in is a frequent com plication in childre n. Hc l np~e::; arc not 
unco mmo n a nd t he lomli ls may remain enlarged. 

Jn the spon1 dic and mi ld epidemic Jorrn jt, is ra re to i-:rc a ialul case, but 
in se,·crc outb rea ks lhe mortality from comp liealiom; may he th ree or four 
per cent . T here we re about 50 deHlhs in the Hnston cpidemi('. 

Occasionally paraly~cs fo ll ow t he streptococcm; tonsillitis which are iden
tica l with tho'c of diplitheria. 

Diagnosis. -It may be diflicult to disti11gui~h lon~illiti~ from diphtheria. 
It would seem, indeed, as if there were inlcnncdiatc l"or111s iJl'lWl'('ll lhc milder 
lacunar and the E'CYcrcr pscudo-mcmbra 1Hn1::; lon~illitis . ] 11 the follitul.1r form, 
the indiYidual yellowi!'h-gray massc~, 8cparalcd hy the rrddi:.:.h lonsillar lb•suc, 
arc very characlcrii.;t ic; whereas in diphtheria lhc me111hranc is a:-hy-gray 
and uniform, not patchy. A poinl of lhe grcat<.'sl i111porlanc·c in diphtheria 
is that the m£1mbnrnc is not limited to the tonsilr:, !ml creeps up the pillars 
of the fauces and appenrR on the unda. The diphtlicritic membrane, when 
remoYcd, lcaYcs a hlcc<li ng, eroded surface; whereas the {'.\'.udalion o( Jacunnr 
tonsillitis is easily scpuratetl, and there is no erosion hcncath it. 1 n all doubt
ful ca!!'cs cul tures should be made to determine the prCSl'llre or absence of 
L ofrler"s bacillus. 

Treatment. - ln the follicular form aconite may be given in full doses and 
i t acts very beneficially in children. The salicylates, given freely at the outset, 



382 SPECJFlC L'H'JWT IOl'::l J)Ji'iJ,:.urn:; 

are regarded by some as specific, but I lia\-c seen no t\ id<'ll('l' of om·h pro111pt 
and dcciSi\"C action. ~\t night a full close of J)mcr·:-. pow(kT 111ay ht' ~i\l'll. 
The use of guaim:um, in the form of 2-grain Jm:engl·~. is warmly n'eom1111 ndcd. 
Iron and quinine r-hould be rcscncd until the foyer has ~uhsidc•d. ._\n iu•
bag or cold comprc~!=Cs may be applied to the ncl·k. Lotally the tom:ils may 
be treated with the dry sodium bicarbonate. The moi:-:.tl'nPd fingl·r-tip id 
dipped into the soda, which is then rubbed gently on the gland, and this is 
repeated every hour. A~tringcnt prcparntion~, StH:h as iron and glycC'ri1w, 
alum, zinc, and nitrate of $ilrcr, may be lriccl. 'J'o cll•ansc and c.lisinfed. the 
throat, solulions of borax or thyrnol in glycerine and w;tler may be used. In 
severe forms \'accines may be tried, prepared from the lhroaf, cul.lures, or, 
failing these, the ordinary anli-streptococcic scrum. 

XV, ACUTE CATARRHAL FEVER 

(Acute Ooryza) 

Definition.-An acute infection of the rnuc:om; IJl(•mhr;rne of the upper air 
pai-:.sagcs associated with the presence of the ~lliffococcus rnfarrlwfis :.llouc, or 
with other organi~ms. 

Etiology.-The micrococcus de~cribed by R. l">feiffer is a diplococcu8 with 
close resemblance to the meningococcus and the pm•umncottus. Jt is a nor
mal habitant of the throat and bronchial secretions of many prrsons. In 
acute inflammatory conditions of the upper air passages it is found, some
times in almost pure culture, in the sputum. H is rradily c·ultirntctl. 

Prevailing most exicnsi\'cly in the changeable \\'C<.1ther of the spring and 
early winter, coryza may occur in epidemic form, many arising ill a 
community within a few weeks, outbreaks whie:h arc n•ry lhough less 
intense !han !he epidemic influenza. More oJ'len it is a local outbreak among 
the members or a hou~e or of a school. 

Symptoms,-'l'he patient feels indisposed. perhaps chilly, has slight head
ache, and sneezes frequently. I n SC\'Cre ca~cs lhcrc arc pains in the hack and 
limbs. There is usually sl ight fever, the temperature ri~ing to 101° :F. Tho 
pulse is quick, the skin is dry, and there arc all lhc features of a fo\'cri:.h 
attack. At first the mucous membrane of the nose is swollen, ":-.luffeil up." 
and the palient has lo breathe through the mouth. A thin. clear, frritaling 
secretion flows, and makes the edges o[ the nostril:-; sore. 'l'hc muc:ous mem
brane o[ the tear-ducts is swollen, so that the eyes wct•p and the conjun<:ti'm 
are injected. rrhc SC!l8C of smell and, in part, the l'Clll'C or la!o;lt' arc lo~L With 
the nasal catarrh there is slight sorcnc$S o[ tlic thrnnt and ~tiJl'ne:-s of the 
neck; the pharynx looks red and swollen, and sometime::; the ad of swallowing 
is painful. rl1he larynx a)!':O may be inrnl\'cd and the voice bceonlC's illl'::lky or 
is even lost. If the inflammation extends to the Eustachian tube:; the hearing 
may be impaired. In more severe cases there are bronchial irritation and 
cough. Occasionally there is an outbreak of labial or nasal he rpes. Usually 
wilh in thirty·six hours the nasal secretion becomes turbid and more profuse, 
the swelling of the mucosa subsides, the patient gradually becomes able to 
breathe through the nostrils, and within four or five days !he symptoms dis-
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appear, with the exception ol the incrca~ecl discharge from the nose and upper 
pharynx. There arc rarely any bad effects from a simple coryza. \\'hen the 
alt:il·b arc rrcqucntly repeated the disease may become chronic. 

Diagnosis.-The diagnosjs is always easy, but caution must be exercised 
Jc l fhc initial catarrh of measles or severe influenza should be mistaken for 
the simple coryza. 

Treatment.-)[any attacks are so mild that the palienls are able lo be 
about and attend lo their work. If there are fc\'er and conslitulional dis
turbance, lhe patient should be kept in bed and should take a simple feyer 
mixture, and at night a drink of hot lemonade and a full dm:c o[ Dover's 
powder. 1fany persons find great benefit from the Turkish bath . For the 
di~trcs:-;ing sense o[ t ightness and pain over the frontal sinuses, cocaine is very 
usefu l nnd sometimes giYe!-i l1rnncdiate rel ief. Tile ·1-pcr-cenL sol ution may 
be injrdccl into the no~frils o r cotton wool soaked in it may be inserted inlo 
them . Late r the snuff rcc-ommcndecl by Fc l' ricr is adrnnfagcous, composc'1 
of morphia (f!"r. ij), hi~11111th (3 iv), acacia powder (::; ij). This may occa
sionally be blown or snuffed i11to the nostrils. The flui<l cxlracl or hamamclis, 
"snuffed" from the hand CYcry two or three hours, is much better. 

.\ rnecinc treatment has been introduced and may be tried in pcr::ions sub· 
ject lo recurring colds. 

XVI. FEBRICULA-EPHEMERAL FEVER 

Defi nition.-Fm·er o[ slight duration, probably depending upon a variety 
of t·aUt-il'l'-\. i-:ome autogenous, othrrs cxtrim:ie and bacterial. 

.\ fobrilc paroxysm lasting for twcnt.r-four houn~ and cfo•appcaring com
plcfrly is spoken of as ephemeral fCH'I' . ) [ it persists for three, four, Or 
11101·e days without locul affr<"fion it is referred to as fcbricula. 

The ·ca~es may be diYitie<.l into scYeral groups : 
(a) T hose whil'h rcpr<.'sent rni\(l or abortirc types of the infectious dis

C'a~<.'S . Jt is not \'Cry unusual, during an epidemic of typhoid, sc-nrlct feyer, 
or lll<-'<U:ile~. to sec patients with some of the prodronwl symptoms ancl i-light 
ft.n'r. which persi::;t for lwo or three claj'S without any <listindi"e features. 
Po~8ihly. as K<-1hler suggests, some oI the cases of transient fc\'er arc due to 

the rlll'umatic poison. 
(b) J n a larger aucl perhaps more impodnnt group of cases the symp

toms derdop with cly:-:pcpsia. Tu child ren indigestion and gastro-intestinal 
catarrh arc often aceompnnictl Uy feyer. Pos::.:ihly some instance~ of longer 
clumtion rnny be clue lo the absorption o[ ecrt:iin toxic sul>slances. Slight 
fcH'r ha:-; heen known to follow the eating of decomposing substances or the 
drinking- of stale beer; but the gastric juil'c ha::; l'l'llltlrkablc anti~eplic prop· 
ertie~. and the frequency with which persons take from cho ice articles wh ich 
are ··high"' ~hows that poisoning is not likely lo occur unless there is existing 

gastro-inlrt-ifinal dit"lurhancc. 
(c) Ca>OS which follow exposure to foul odors or sewer gas. Thal a febrile 

may follow a prolonged exposure lo noxious odors has long been 
T he ca~es which ha\'C been described under this heading arc of 

h\O an acute, sc,·ere form wi!h nau;;ca, \"Omit ing, colic, and fever, 
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followed perhaps by a cond ilion o[ collapse or <;onrn; l-'<'l'nndly, a form of 
low fm-cr with or without chills. A good clcal o[ douhl ~till c:-.h.;ts in the 
minds of the profcs:.;ion about lhCi'C caSCS o[ SO-<:c_tiJC'd ~('\l'l'l'-gas poisoning. 
1t is a notorious fact that workers in sewers arc remarkably freP from di~case, 
and in many of the cases which ha\'C been reported the ilhH'~s may have been 
only a coincidence. 'l'hcrc are instances in which persons hare been takcu 
ill with vomiting and slight fever after exposure lo thr odor of a \'cry often~frc 
post mortem. \\'helher true or not, the idea is firmly implanted in lhc minds 
of the la ity that very powerful odors from decomposing maitcr::; may produce 
sickness. 

(d) Many cases doubtless depend upon sligh t. unrecogn ized Icsioni;:, such a!'i 
tonsilliti s or occasio nal ly an abort.ire or lar va l pneumonia. Ch il dren a rc 
much more frcqucnlly affected than adults. 

'rho sy1nploms se t in, as a rul e, abruptly, though in i-0 111e in:-;hrnces there 
may have been preliminary malaise and indisposition. J IC'adac:lie, loss of ap-
petite, and furred tongue arc present. The is scan ty :rnd high-colored, 
the feyer ranges from 101° to 103°. sometimes c:hildrcn it. ris('S higher. 
The cheeks may be flu shed and the palient has the outward 1t1anifcstalions of 
feyer. ]n chil dren there may be bronehi;.1l cata rrh wilh i- liglil c:ough. H erpes 
on the lips is a comm on symptom. Occasionally in chilflrcn the cert'bral 
sy mptoms arc marked al the outset, and there may be irrih1tion. rc:-:llcst-ness, 
and nocturna l delirium. 'J'he .feyer terminates abruptly by crisis from lhc 
second lo the fourth day; in some instances it may contin ue for a w"ck. 

The diag1iosis ge nerally rests upon the absence of loc:<il manifc:-;lations. 
particu larly the charadcristic ski n rashes of the cruptirc fcn•rs, an<l. most 
important of all, the rapid disappearance or the pyrrxia. Thl' C.'al'l'S lllO~t 

readily recognized a rc those wilh acute gastro- inlcslinal {fo•turbanee. 
The treatment is that of mild pyre.\ ia-rest in bed, a laxalirr, and a fercr 

mixt.ure containing nilralc of potassium and sweet spirHs of nitre. 

XVII. INFECTIOUS JAUNDICE 

(Epidemic Catarrhal J aundice; ll'cil's Disease) 

L oca l ancl widespread outbreaks of jaundice haYc hecn known for years. 
Three or four ca~cs may occu r in one horn~e, or many pcri;:ons in a n institu
tion arc attacked. or the disease becomes widC'sprcad in a c11111munity. In 
Great Britain this epidem ic form is rare. In the Unill•1l [-.;fates rnanv out
breaks have occurred. lt prerniled extensively in North Carolina in ~18!J!J ~ 
moo, and a fatnl cai-c of that epidemic came under my obsrrvation. In Syria, 
in Greece, in El(ypl (Sanclwith). in India (S. Anderson), nnrl in South Africa 
during lhe Boer war (lL B. Malhcas) epidemics ha\'C been described. It 
has preva iled most frequently in th e summer months. The symptoms are at 
first gastric, then fever follows (with the usual concomita nts) ancl jaundice, 
which may be slight or very intense, and as a rule albumi nuria. 'rhe liver 
and spleen enlarge, and in severe form s there arc nervous symptoms and 
hremorrhages. There is often a secondary fever. The attack lasts from ten 
days to three weeks. The course is usually favorable; fatal cases are rare in 
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tlu· l'nit<•<l States and in India and South Africa, but in the Greek Hospital 
al .\lexan<lria the death-rate was 32 among 300 cases (Sandwith). 

ln 1880 \reil dC'scribc<l a disease characterized by the features just men
lione<l, bul iht..• <:<1Sl'S o<:<:urred in groups, and a very large proportion in 
butt-hers. It is probable there are se,·eral types of acute infectious jaundice. 
The etiology iR unknown. Some epidemics haYe been associated with pam
typhoid b:H:illus infection. The proteus has been described in connection with 
\\"eil's <li>easc. Jn the fatal case from North Carolina the autopsy threw no 
light on the nature o[ the disease. The proleus was isolated from the liver 
and kidnry, and four other organisms from various parts. Tt is possible that 
a('utc c·a lar1'11al jaundice is a mild infection, represeuling the sporadic form 
of the disease. 

XVIII. MILK-SICKNESS 

'l1his remarkable disease prevails in certain di::.Lrids of the United States, 
west or the Alleghany Mounlains, and is connecte<.l wilh the affection in caltle 
known us lhe trembles. It prevailed extensi1ely in the early settlements 
in C'C'riain or the Western States aDd prOYCd H'l'.Y fatal. The general opinion 
is Urnt it is communicated lo man only by eating the flesh or drinking the 
milk of cfo.:cascd animals. 'I'he butter and c·heese arc also poisonous. Jn ani
mals, cattle and lhe young_ of horses and sherp arc most susceptible. It is 
stakd that rows gi\ing milk do not t.hemseln•s show marked s_rmptor~1s unless 
dri\'Cll rn.pidly, and, according lo Graff, the ~cc·rction may be infec:tirn when 
the disca~e i~ latent. \\'hen a cow is \'Cl'Y ill, food is refused, the eyes are 
injectL1d, the animal staggrrs, the entire muscular system trembles, an<l death 
occurs in ronrnl~ions, sometimes with great suddenness. 'The disease is most 
frcquenl in new ~clt l ements . 

Ju 111an lhc s_ymploms are those of a more or less acute intoxication. After 
3. few cla j'S of llllC'llsinC':O:S :111d distress the patient is seized ·with pains in the 
stomnC'h, rrnuscn and \Omiling, feve r and intense thirst. '!'here is usually 
obsti11;1te ronslipa tion. rr1ie tongue is swollen and tremulous, the brealh is 
extrrnwly fou l, and, according to Graff, is as characteristic of the disease as 
is the odor in smal l-pox. Cerebral s-'1nptoms-rest.lcssne:.:s, irritability, coma, 
and convulsions-are sometimes marked. and there may gradually be pro
duced a typhoid stnlc in 11 hich the patient dies. 

'I'he cluration o[ the disease is variable. J n the most acute form death 
ocrurs within two or three clays. lt may last for ten <lays. or e\·en for three 
or four werks. Grnff slates that insanity occurred in one case. rrhe poisonous 
nature of lhe flesh and of the milk has been demonstruled experimentally. 
An ourKr of butter or chec~e. or four ounces o[ lhe beef, raw or boiled, given 
three finws a <lay. will kill a clog within six days. Fortunately, the disease 
has beromc rnrr. No clefimte pathological lesions are known. J"ordan and 
ll anis lu11e 'tudied a New Mexico epidemic (1908) and haYe found a bacillus 
(Ii. /al"li111orl!i) with cultures of which the disease may be Teproduced in other 
animals. 
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XIX. GLANDULAR FEVER 

Definition.-An infectious disease of cliildrcn, clcHloping. as a rule, with
out premonitory signs, and drnraclerized by slight Tecln<»s of the throat, high 
fernr, swe1ling and tenderness 0£ the lyrnph-glandK of the 1wck, pnriil'ularly 
those behind lhc SlCl'IlO-cJcido-masloid IDUSCIC'S . '_l'hc fcn•r iR of !'liOrl dura
tion, but the enlargement of the glands persists for from [en clayH to three 
weeks. 

In children acute adcnilis of lhe cenical and other glands with fen•r has 
been noted by many obscrrers, but Pfeiffer in 1889 called spl'(·ial altPnlion 
lo it under lite name of Druesenfieber. JTc described ii as an infedious di~
ca~c Of j'Ollllg chiJ<lren between the ages of Jhe ancl right )'C'fll'l-I, c·Jian1derizt'cJ 
by the abm·c-mcntioned symptoms. Since P.feiffcr·s paper n. good d('al of work 
hns brcn done in connect ion wilh the subject, and in the Uniicd :SU1lc:-; We!-"ll 
and l'11111ill. and in England Dawson Williams, have more pnrlicularly cmpha
sizNl lhc cond i Liou. 

Etiology.-H may occur jn epidemic form. \Vest, or Bellaire, Ohio, 
described an epidemic of 9G cases in children between t.hc ages of SC'Ycn monlhs 
and thirteen years. Bilateral swelljug of the carotid lymph-glands was a mMt 
marked feature. In three-fourths of the cases the po:;l-cenic·iil, inguinal. aml 
axillary glands were inrnlved. rrhe mescnlC'ric glands were frlt in 37 case..;, 
the spleen was enlarged in 57, ancl lhe li\'CI' in 87 cases. Coryza was not pre:->
ent, and there wC'rc no bronchial or pulmonary symptoms. Casl'S oc·c·urrl'd 
bctwcc>n lhc months of October and June. The nature o[ t.lie infect.ion ha~ 

not hc>en clc>lermined. 
Symptoms.-Thc onset is sudden and the first compla int is of pain on 

moving lhc head ancl neck. There may be nausea and vomiting and nhclomi
nal pnin. The lc>mperature ranges from 101° to 103°. '!'he tonsils may bP 
a little rc>d and the l.rmphatic tissues swoll en , but the throat sympto1ns arn 
quile trrmsieni and unimportant. On the second or third clay the en larged 
glands appear, and during llic course they vary in size from a pea to a goosr
cgg. rrlicy are painful lo the touch, but there is r~ll'cl.v any redness or swell
ing of the ski n, though at times there is some puffiness of the subcutaneous 
ti :"sucs of the neck, and there may be a litlle difficull,Y in swallowing. Jn 
80me irn;tanC'es there has been discomfort in the chest untl a paroxysmal c>ough, 
inrlicating inrnh·ement of the tracheal and bronchial glands. 'J'hc S\\'elling 
of lhc glands persists for from two to three weeks. Among the ~erious fea· 
Lures of the disease are the termination of the adcniti~ iu suppuration, which 
seems rare (ll1ough Neumann has met with it in 13 cases), an<l lrn.~morrlrngic 

nc>phritis. Acute olitis media and retro-pharyngeal abscess ham also been 
reported. 

The outlook is fav01·able. West suggests the use of small closes of calomel 
during lhc height o( the trouble. 

XX. MILIARY FEVER-SWEATING SICKNESS 

rr1i e di:-::c>ase is charadcrizecl by fever, profuse swrals. and an c>r upli on of 
mili,,ry "'"i!'lcs. I l prevailed and wns very falnl in :England in lhe fifteentb 
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nncl !'i_xt('(•nth N•nturiP~. nm! wri~ made the s.uhjrrt of an important memoir 
hy .Jolnlllll\•,..;, ('nius. i.-);12. or !.1tc years it has hl'l'll confined cntin·lr to cer
t;in dir.:.tri<:b in Fn1rn·e ( P icm<ly). irncl Italy. .\n epidemic of son~e extent 
orem"l'l'fl in Frnnc·<' in l hH'I . Jlirsch gi,·es a chronological account of 19-1 
cipid1·111il's ll('f\n·<•n 1~18 nncl 1Hi9, many of whic:h m·rc limilrcl to a single 
Yilln!!l' or tn a f1>w lo«alitil~s. Occasionally the disrasc has hrc·ornc "·i<lely 
i-:pr<·:11l. Sligh! <'pidi·111i<:s haYe OC'cnrred in G('rlllany and SwitzC'rland. Within 
tlw Jl<l!'.f 1'1·w y1>ar:-1 lhrrp haH' hrC'n seYcral small outbreaks in Austria. They 
arr usu:llly of short <lurntion. l<l~ling only for three or four weeks-sometimes 
not mo1·(' than );l'H'n or <'ight clays. As in influ('nza, a Yery large nu mber of 
JlN:"Ollf'i :HP 11\Lwk<1c1 in rapid surc('~sio n. In th(' mild cns('s tlwre is only slight 
f<•w r, wilh !01'~ of appelit(', and erylhcmnloni::. ernplion, profuse perspiration, 

. and :rn outb r(';\k of rniliary H•sicle:-;. The scYerp t·n~('S pret'C'nl the sy mptoms 
of inl l'llH' infpeJion-c1PJiri11rn, Jiigh feH•J'. profound proslntlion, ancl h:v mor
J'h ng'l'. 'l'lll' d1•ath-rnlc al ihc outset or the dh:rnse is 11 Fo11a lly high, and, as 
is no grnphic·:il ly <lPRNihcd in the account of some or the epidemics of the 
middle age•:-;, death may occur in a few hou rs. 

XXI. FOOT-AND-MOUTH DISEASE-EPIDEMIC STOMATITIS

APHTHOUS FEVER 

Foot-ancl-moulh di~c·:l'=<' is an ncute infectious cliF-onlrr rnrt with chiefly 
in rattle. F-hC'cp, and pig~. hut ntlacking other clomrstic animalF-. rt is o[ 
e:x lraord innry nc·li,ity. and ~prra cls with ' · lightning rapidity" on•r Yast terri
loric•s. C'ansing \'Pr_y SC'riou:-; Joi-fl.C'S. ln cattle, aflrr a prriod of inrnbalion of 
tlnC'e> or fi\'r il:w~. lhr nnimal becomes feYrrish. the mucous me>mbrnnc or the 
lllOUJh S\\T )J C\, :1°1lcl Ji\tlC' g rayifl.h Y('SicJes the Size Q[ fl hrmp f'('('i] brgin lo Cle• 

lrlop on I h(' rcl~('s nrnl low<'1' porlion or the tongue, on th r gum~, and on the 
muronR ml"'1n lmm c of lhe lips. 'T'hcy contain at first n. cll•a r flnid , which 
hrromes lurhi<l, and then they enlarge and grncluall y brcomc eo1werled into 
~uprrfk·iul ulc·rrs. T hr1·(' i!-! plyalisrn, and the aninrnls loi-:e fl esh rapidly. In 
thr cm\ the clisea~e is nlso freqlwnUy see n about the udckr and teals, and the 
milk lwc·nnws wl low ish-white in color and of a rnneoicl c·onsislency. 

'l' hP trans1~1i~sion to rnau is by no means uncommon. and se,·cral impor· 
tnnt ('pi<lem iti-; h:wc hrrn studied in the n('ighborhood of B('rlin. Jn Zuill's 
lnllll'lation of Friedbrrger and FrOhner"s Pathology and Therapeutics of 
JlomP:"lit .\nimals ( Philadelphia . 1895) the di sease is thus cle~cribed: "In 
nrnn th(• R_rmploms arr: ferrr. dig-esti,·e troubles, and Ye:-1 icular eruption upon 
thr lip-., th(' hutc·nl and plrnryngcal mucous membranes (nngina) . The clis
C'l'IH' c1nr:-> 11nl srrm to he trnnsmis~ible through the meat o[ discas('cl animals." 

In wiclPspread <'pidrmirs lhcrc has bee~ soml'times a marked tendency 
to h:Pn1orrhagl'~. 'r!t(' di~caF-e runs, as a rul e. a farorable course, but in 
SiPgPJ"~ rt'pnrt of :m C'pitlemic the mortality was 8 per cent. 

\\·lu•n rpid('miC's fll'l' pr<'n1iling in cattle thP milk shoul d be boiled. and 
llw pr1>per propliyladir mra"ircs taken to isolate both the cattle and the 
in!liddua ls who come in contact. with them. 
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XXII. PSITTACOSIS 

A disrasc in birds, characterized by Joss o[ appetite, weakness, diarrhcea, 
con\'ulsions, and death. Jn Germany, France, and Tlaly a disea~c in man 
e:haracfrrized by an atypical pneumonia, great weakness and depression, aad 
signs or n prnfouncl infcdion has been ascribed to contagion from birds, par
ticularly pnnots. 'l'hC're ha\'c usually been hou:-:c cpiclcmirs with a very high 
ratr o[ mortality. A frw ca:::.cs ham been Teported in Englnncl, and Vickery, 
of l~o"ton, has reporled three probable cases. '!'he bacteriology is sti ll doubtful. 

XXIII. ROCKY MOUNTAIN SPOTTED FEVER; TICK FEVER 

In the Riller-root Valley of :Montana and in th(' mountains of Idaho, 
Nevada, and \\'yoming 1hC'rC is an acute infection characterized by chil l, [ever, 
pains in bark and bones, :rncl a macular rash, becoming hremorrhagic. It is 
estimated that SC'\Cn or eight hundred cases occur annually, with 75 or 80 
deaths. lt was rrporlC'd upon occasionally by army surgeons-c. g. 1 \\'ood
but nothing dC'finite wai; known until the careful i;tudies o[ ".ilson and Chow
ning (J!l02), who dl'scribecl a piroplasma in lhe blood. and believed the dis
cm:e to be transmittrcl by ticks. This latter point has been confirmed, but the 
existence of the piroplnsma is doubtfu l. rrhe studies o[ King and Ricketts 
have demonstrated beyond doubt the transmission of the disease by the tick, 
Dermacenlor ocride11lalis, but the true parasite has 110L been determined. rrhe 
tick is widely di"ll'ibutc"l over the Rocky l\[ountain regions as far south ns 
Nc·w l\frxico. H li\'cS on the larger domestic animals, cattle and horses, and 
is in ihiR wny brought into close proximity wilh lrnman brings. The disease 
is readily gi\'C'n lo the guinea-pig and monkey, and is tran ~mi ~~ibl e from one 
animal to another h_y tli c bite of the tick. Immunity is given by an attack, 
nnd in animals this is transmitted to the young. After an incubation of from 
U1re(' to i<'n days thC' dii-<'ase begins with n chill, [eyer, and severe pains in the 
limb:'. The ra~h apprars from the second to the seYenth cby, is macular, 
da rk, and lwcomes l1:rmorrhagic. Illustrations of it show a rash not unlike 
that o[ typhm. 'l1hc skin is often swollen. H ::emorrhages from the mucous 
membranes are not uncommon. The temperature range is from 103° to 
105° Ji'., and nt the height o[ the disease there is delirium and stupor. Con
\'nlr~ccnrc begins in the fourth week. The deatlMate is high for an eruptive 
frwr, Traching 70 p<'r cent. in :Montana, but in Jdaho it is not more tlian 
2 or 3 prr (·rnt. As n prophylactic measure, destruction o[ the ticks by dip
ping or scouring the horse's and cattle should be carried out. The treatment 
is that o( an acute infection. 

XXIV. SWINE FEVER 

A few cases have been described fl'Om accidental inoculation in the prepa
ration of cnlturC'S anrl in making post mortems upon pigs. Jn the course 
of from twrlvc hours to three <lays there is swelling of the fingers oi the 
affcdf'cl harnl, \rhich have a blue-red color. and small nodules form. In some 
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of the instances the courec has been like Uial of a painful crytl1rma migrans, 
with welling or lhc lymph-glands. A specific scrum has been used with suc
cc~s in several cases. 

XXV. RAT-BITE FEVER 

A remarkable infection, following rat-bite, characterized hy bric[ febrile 
paroxysms which may recur at interrnl~ for months. 

The disease has been known in China and .Japan for ~l'Ycnd centuries. 
Allenlion ha' born ca lled lo iL in this country by llordcr and in the Unilcd 
Stales by Proesche r. In a recent statistical account fro111 llir fllslilulion for 
lnfcclious lJisease:l it appears that there ham been IH ca!'t'S in Japan in the 
pai:.t thidccn yea rs. The features arc very unusual. rrhcrr is u. prnlongcd 
period of incubation, 1asling in some cases for many months. '1'hc wound, 
which has run the ordinary course and perhaps healccl, bcco111cs swol len, red, 
and eroded; an ulcer forms and the regional lymph-gluml~ arc i1woh-cd. The 
feYCr se ts in suddrnly with a chi ll and lasts three or four da\':-:. With its onsel 
there is a skin rasi1, either erythema or a blolehy cruplion 1-'0mcwhai re
sembling measles. The patient feels very ill, there may be p;.1ins in the 
muscles and joints and sometimes delirium. After persisting for a fow days, 
the tcmpC'ralurc falls am] the patient feds quite well again. ~\flcr a \arying 
intcnal of from a few days lo a couple of week:-; llic attack is repeated, and 
this may go on for several months or, c1ccording to tlw .Japane~e reporl5, for 
several years. The outlook is farnrable; amo11g the -UJ Japanese ta::.-cs only 
1 died. 

lu Uordcr's last case the boy was bitten on Scptemher l:ilh. From Octo
ber Glh to 11th, on the 13lh, Hlh, 1\th, 18th, 19lh, 23d, ~Ith, 25th, 28th lo 
30th, and No,·cmbcr -Ith, 5th, and Gth, he had attacks of frnr, the tC'mpcr
alurc rii:dng lo bclwccn 10l 0 and 105° F., and once 1·cnching nea rly 106°. 
Each attack was a~:-:ocintcd with a rash . 

rrhe nature or the disease is unknown. n i~ prohahl.v protozonl, and in 
one of Jlol'd cr 1s c:1scs spi ri lla were seen. Ogata dcstribcs a eporozo;.in para
site, ancl Proc:-:cl1cr a bacillus. 

TR EATMENT.-TllC' wound should be cauterized, and the febrile paroxysms 
lrealed symptomatically. 
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DISEASE8 DUE TO PHY8IUAL AGENTS 

I. SUNSTROKE ; HEAT EXHAUSTION 

(lnsolationJ Thennic F'everJ Siriasi~) 

Definition.-Uudcr these terms arc compri~cd certain 111ani fcstations fol
lowing exposure lo cxcc:::siYc heat, o_f which UlC'rmic fcn.'r, or ::;unslrnkc, heat 
cxlwustion, and heat cramps arc the common forms. 

History. -H is one of the oldest of recognized <lit-iC'ilSL'S . rrhc case of the 
son of the Shunammilc woman (2 Kings, IY) is perhaps the oldest on 
record. 'l1hc .Arabians called the symptoms clue to C.\Cc:::sivc heart ''Hiriasis;· 
after 8irius the Dog Star. Cardan recognized it ill lhc sixlcc•nlh century and 
thought i t was apoplC.\)' due to hcal-morbus aU.onitu~. Jn the eighteenth 
ccnh11y Bocrhaarc regarded i t as ph rcnil i:-.;. lt was not until lhc ninelccnlh 
century lhal lhe Anglo-Jndian surgeons and the physi<:ians or the Uuiicd 
Slates g;.ne us a full knowledge of lhe different affc.,dion~ due to excps~i\·e 

heat. \'arious cla$sificalions ham been suggested, but two chief forms are 
everywl1crc recognized-heat exha ustion and lherrnic fc,·er or su nstroke-Lo 
which r ecently Edsal l has added the renial'lrnblc heat c ramps which occur in 
pe rsons working under very high externa l temperatures. 

Distribution.-8unstroke occu rs in the tropic:s and in temperate regions 
during proLrac:ted heat waves. lL is very common in the Atlanlic Coasl 
cit ies of lhe United States during the hot spell s of summer. Iii New York 
and l'h iladclphia many hundreds of cases may occu r daily. IL has nol been 
common in J?ana111a. During 1910 no death from it was reeorded among 
nearly 50,000 employees. lleat exhaustion is frequently mcL with in 
conditions simi lar Lo Lhoi-:c in which sunstroke takes place, and iL is al!;o a not 
infrequent affection in the engine-rooms of the large modern !'leamships. les~ 
often in foundries. 

H eat Exhaustion.- ]n the tropics and in temperate regions during pro
tracted heat waves many persons become dcprcf:;secl physically and arc unable 
to work or take nourishment. In children lhe condition is very often asso
ciated with gast ro-intestina l disturbances and fever. rrhc true heal syncope 
is specially seen in persons who haYe not been in good hcnlth or who arc in
temperate. The heat may be that of the sun or artificial heat, as in the 
cngine-:·ooms of the large steamers. rrhe symptoms begin with giddiness, 
1rnu:-;ca, a n uncertain, staggeri ng gait; there is pallor, the pulse is small, the 
hcarL"s action weak, and the patient may quickly become unconscious. Ex-

390 
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fornaily the body may be C:lammy. with S\rcat, bul as a rule the rcclal tempcr
nturc ii-; flt·c-n·:i~r<l. In the axilla it mav be as low as 93° or 96° F. }'ram 
~light att<1(•1\s, ~m·h as arc seen in the st~amships, the patient~ rc<:oH•r rapidly 
whrn hroug"ht on deck; in other cases the unc:onsc:iousncss may end in deep 
coma arnl rlralh. 

Thermic Fever. -'l'his is more common in men than in women and chil
dren, an!l is printipally seen in persons who "·ork in \'Cry high external tcm
Jll'ralur<·~. 1rnd who arc too hca,·ily clad, or who arc addicted to nlcohol. ] n 
lndia 1\1g'in1enls on the march are not infrequently aU.ackcd. Jt is more com
mon in Europc•11nc.; than in the dark races) but in lhc United Stales negrocs 
arc ol'len attacked. 

:'do1rnrn ~\\.\'l'O:\ tY .\ ND P .\TJIOLOGY.- Higor mortis occurs early. Putre
rac:tin• <·llangl'R may come on with great rapidity. The Ycnous engorgement 
ii-; cxtrrrne, particularly in the cerebrum. rl'he left vcntric:le i ~ contn.idcd 
(\\"ood) and the right chamber diluted . 'l'hc blood is t1l:iU<1lly fluid; the lungs 
arc inil'llH.dy congcste<l. Parcnchymalous changes occ:ur in lhc liver and 
kidlll'\'8. 

H\. Mt'TO)tH.-)lany oh~crn.•rs haYC called aUention to a fcrcr in the tropics 
\\liid1 la!'l~ for a [cw with no speti:il sy111ptoms ollll'r than tlio~e o[ 
pyre:xia and weakness. already mentioned, this 111ay be simply heat cx-
ham;tio11. It is nol 11n('o1t1mon in the Soulht'l'll Hlalt•s. particularly in l/Jor· 
icla and the Carolinas, wht'n it may be mi~h1kc11 for mai<1riu or mild typhoiJ 
fc\'t'I._ .John C:uih'.•1·as. who has unrindlcd knowll'<lp:c of tropital affections, 
regards these tonditions as diredly due to prolonge<l high external tem, 
pen.1t11rt•s. 

'l'hl' patient mny he struck down and die within an hour, with symptoms 
of heart-failure, dyspnroa, and coma. This form, solllclimes k11own as the 
a~phyxial, Otl·t1r8 chiefly in soldiers and is grnphically dc:::.cribcd hy Parkes. 
neath indl'ed may be almost jnstantaneous, the falling as if strnck 
upon lhc head. The more u sual form co111e!-' on exposu re, with pain 
in the head, dizzinl'ss, a fee ling of oppression, and somelime~ nausea and 
Yon1iti11g. \'i sua l di~lu1·banccs arc common. and a palil'nl may lwrn col
Ol'td \·i:-;ion. Diarl'hrea or fre()ucnt micturition may ~upcrrenc. ·1 n~cnsi
hility follows, which may be transient or width deepens into a profQuncl coma. 
Tlic patients arc u sual ly admitted to hospital in an Ull('Ollscious state. wilh 
lhl' l':il'c f\uslil•<l, the sk in hot. the pulse rapid and full, and the tempera
ture ranging- from 107° to 110° F .. or crcn higher. F. ~\. Pa('kard states 
that, of the ;~L ca~cs admitted to the Pennsylnrnia llospital in the !'lllll!ller of 
1HH7, in a majority o[ lhcm the tempera lure was hC'hrt'C'll 110° and 11l 0 Ji'. 
In one c·asC' tlH' temperature was 11·?° F. 'l'he breathing is laborC'd and <l<'cp, 
i.:.onH'iinwi:-; t"tcrtorous. Usually there is complete relaxation of the mu8dcs, 
hut twikhing:-. jaditation, or very rarely conrnl :-:ions muy occur. The pur~ls 
may at fi rA he dilated. but by the time the patients nrc arlmitkd to hospital 
lhC',Y arc (in a majority) extremely contraclc<l. Pctechirri mny be prci::.cnt upon 
the ~kin. 1n tlir fatal cases the coma deepens. the cardiac pulsations become 
more rapi <l :rnd rcehlc. the breathing becomes hurried nncl i::.lrn llow and of the 
Cheyne-Rloke~ type. rn1e fatal termination may occur within twenty-four or 
thirty-six hourR. li"avorable indications are the return of consriousness and 
a fall in the fever. The recovery in these cases may be complete. In other 
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instances there arc remarkable after-effects, lhc Jllosl tomslant or whic:h is; a 
permanent inability to bear high temperatures. 8uch pati<.1nb; hl'come very 
uneasy when the thcrmomcier reaches 80° F. in the :-:haclr. ]_,oss of the 
power of mental concentration and .failure of memory arc more conslunl and 
rnry troublesome sequclre. Such patients arc always wor:-c in the hol weather. 
Occasionally there are convulsions, followed by marked mental disturbance. 
Dercum has described peripheral neuritis as a sequence. 

DuoNOSJs.-Jt is rarely difficult to distinguish lhcrmic fever from the 
malignant types of malaria and from the various other forms of coma. 'I1hc 
diagnosis in heal exhaustion or thcrmic fever is readily made. ln the one 

CHART Xlll.-CASE 01'' SUN-STROKE 'l'Rt-;ATED BY TUE lCE B.\'1'11 j RECOVERY. 

the skin is moist, pale, and cool, the pulse small and soft, and con$ciousness 
may remain till near lhe end; whereas in the other there is high fever with 
early unconsciousness. 

PROGNOSIS.-ln the old, the infirm, and in alcoholic suhjl•ds the case mor
tality during a very hot wave may be as high as 30 01· 10 prr rent . In New 
York and Philadelphia the death-rate varies very much al different seasons. 

Treatment.-In heal exhaustion stimulants shou ld be given freely, and 
if the temperature is below normal the hot bath should br usrd. Ammonia 
may be given if necessary. In thcrmic fever the indicalions arc to reduce 
the temperature as rapidly as possible. This may be done by packing tho 
patient in a bath wilh ice. Rubbing the body with ice was practiced at Llia 
New York Hospital by Darrach in 1857, and is an excellent procedure ta 
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lower the lcmpcrature rapiclly. Ice-waler cncmala may ahm be c111ploscd. 
Al lhc Pcnrn•ylnrnia ILospitHI in the summer of 1887 lhc ic:c-p<tck was u::;ed 
\\ ith ·g1·pat adrnnfa~C. ()f 31 C3SCf. only 12 died. rc:-.uJts probably US Salis
fadory a~ t·a11 be oht.ai1Jl'd, c:onsidcring thal many of the patirnts nrc almost 
morihund when brought lo ho:-:.pital. They should lw cornparrd with Swifl's 
~b1ti~tic~, in whid1. of 150 ca~cs, 78 died. In the caf'es in which the Eymp
lorn~ are tho~c of intense :.u:.phyxia, and in which death may lt1kc place in a 
few minutes, free bleeding ~hould be praciic:cd, a procedure which saved Weir 
:Mitd1cll when a young man. For the comulsion~, c:hlorofo nn should be 
gi\"Cll al OllC'C. Qf other remedies. the anlipyrctits h:1\"C been employed, and 
may be gi"en when there is any special objcdion to hydrotherapy, for which, 
howc•,cr, llicy c:annot be substituted. 

Heat Cramps. - Perso nH who use the muscles while cxpof'cd Lo a very high 
letnpernlurc arc liable to atbu.:ks of sc,·crc cramp. 'l'lic <.:ondilion, which has 
bL't 11 ckf.:1:ribcd ''c1·y thoroughly by Ed~all, oce;urs principally in stokers in the 
furnate-roo111s of steamships and ju worker:; iu iron foundries . 'l'hc spasms 
occur sponluncously, chicfiy in the rnus<.:ics of the c:ahcs, the arms, and somc
tirnct'\ in the abdomen; they arc oflcu of grcal inlcm;ity and very painful. 
A 1110H•menl, prct::surc, or any stimulus, as eleclricity, may send the muscle 
into spasm at once. 111 addition to ordinary 1:rnmp:; there arc sometimes 
fibrillary c.:011traclio11R. The altac:ks 111ar last for from 1·i lo 31 hours and 
arc foll~wcd by muse;ulur soreness and ~~111cU111c::; by grcal weakness. 

II. CAISSON DISEASE 

(Compressed Air Disease; Divel''s Paraly•-is) 

Definition.-A disease oI ca isson workers and divers, clue to a i::.atnration 
0£ the tissues with N under the increased prc;o:;surc. H the deeo1np1·cs.t:-ion 
takes place quiC'kly, a loo-rapid escape of the N as bubbles inlo lite blood 
causes air embolism. 

History.-Thc li'rcnch wrilcrs, Bucquoy, l~'olC'y,nnd BNL firRl studied the 
disease. Leyden recognized the anatomical change:;. A. ll. 8rnilh and others 
in the United Stales contributed i111porl<rnl p;qwr~. a1ul lhC' recrnl studies 
of Haldane, Leonard Hill, and Boycoll haYe thrown light upon lite etiology 
and means of prC\'cntion. 

Etiology. -The cases arc met with chiefly in workers in cais1'ons and tun
nels and in divers. "The higher the pressure arnl the i::hortrr the period or 
dC'comprcsJSion the greater is the risk" (ll ill). In tai:-sons the pressure is 
rarely 30 to 35 pounds, but ju the St. Louis bridgt' tht• pn·:-surc reached as 
high as 45 to 50 pounds. Divers go clown to 20 Ial11oms with a pre.r:::sure of 
53 pounds; the record deplh altainccl by dil'crs is ·no fret (llill) . 'l'he dis
ease may also occur in \'Cry deep mines. 

J n building the St. Louis bridge across the Mis.sii::.sippi, among :152 workers 
there were 50 ca~es of pan1lysis and 14: deaths. In J11aking the Hudson 
River tunnel the cases were very numerous, aucl until the co nditions were im
prorncl there were two or three clcnths a month. 

Pathology.-'l'o lloppc-~cyler, Bucquoy, and Paul Berl we owe a rational 
27 
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exp1anation o! the disease as clue to gas absorption. During compression the 
blood pns~ing through the lungs becomes saluralecl wilh nitrogen. whic:h is 
carried to the f issues until the whole body is saturated . "The mass of blood 
is about :> per Ct'nt. of the body, and the capacity of the tissues lo dis!3olve N 
is estimated by Bo_rcotl as 35 times that of the blood-in a fut man con
siderably more" (Hill) . \Vilh acti1·e work it docs nol take long lo effect com
plete saturation. During decompression the process is just the l'C\'Crse. '·The 
blood gi,·cs up N to the afrcolar air and returns to the tissues for more. 
Tho::;c organs in which the circulation is rapid will yield up their ~ quickly. 
and lho:::c with a sluggish ci rculation slowly and at the encl 
or decompression a condition may be set up in which the slow tissue~ P.till 
hold, rny 3 per cent. of N, 1rhilc the blood can dissolrc only 1 per cent. l lcrein 
we have a dange r of bubbles forming" (Hill). They arc set free chiefly in 
the fatty ti~sues ancl in the venous blood. Experimentally all the symptoms 
can be produced in goats, and the spinal cord ma.v contain numerous air 
cmboli. This was the anatomical lesion determined by Leyden, who found 
fissuring and laceration of the cord, which explains the paraplegia. Pul
monary air embolism also occurs and is responsible for certain features of 
the disease. 

Symptoms. -\\'ithin from half an hour to one hour after lea ring the 
caisson, the pnticnt may have headache, giddiness and feel faint, $ymptoms 
which may pass off and leave no further trouble. In other instances the 
patients have severe pains in the extremities, usually the legs and the abdo
men, sometimes as:.ociutcd with nausea and \'Orniting-attac:ks whic:h the 
workmen usually speak of as "the bends." rrhe pains may be of the greatest 
intensity and associated with giddine~s and vomiting. The paralysis, usually 
of the Jc_ig!l., comes on rnpiclly, and varies in degree from a slight paralysis to 
complC'te loss hotli of molion and sensation. This occurred in 15 per cent. o( 
A. ll. 8mith's cases and in GJ per cent. of the SL Louis cases. l\lonoplcgia 
and hcmiplcgiu arc rare. In extreme instances the attacks resemble apop lexy; 
the patient rapidly becomes comatose and death occurs in a fow hours. 'l1he 
parnplcgia m<lY be perrnauent, but in slight cases it gradually disappears and 
rccoYery may Uc complete. 

P rophylaxis. -Tho only safeguard is a gradual decompression, which 
obl"iale> lhe risk o[ rapidly setting free the nitrogen from the ti>sues. lial
clanc and his collcagurs h:wc introduced what they call lhc ''~:Hage )lcthod," 
whit:h is now widely adopted with the most beneficial results. For work in 
very high pressures the shifts should be short, not more than two hours. 

Treatment. -The cai,son workers found ' 'cry early that the best remedy for 
"lhc bends'' was immediate rccompression, and Andrew ll. 8mith of ~cw 
York introduced a medical air-lock for the Brooklyn bridge workers. The 
workers should live and i;;Jccp not.far from the works, where such an air
lock shou ld be pro\'idcd for immediate treatment. Uascs with ::evcre symp
toms may be Sa\'ed by recomprcssiou. Ilot fomcntaUons, massage and hypo
dermics of morphia may be necessary for the extreme pains. 
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III. MOUNTAIN SICKNESS 

Definition. -An illnl's~ associated with aclaplntion to low atmm::pheric 
prc8~urce-, characterized by l'yanosis, nausea, hcaclachc, intc~linal disturbances, 
hypcrpn(('a and sometimes fainting. 

Pathology. _rrhe symptoms are directly refrrablc to want of oxygen pro
durC'd by the diminished pressure of the ntrno~pherC'. U alclanf', Dougfas ancl 
Hc>mkrson have recently made an cxlrnu~ti"c slmly of the proc·r~s of 11crom
mo11ation in a five wcekl:'' rcsiclcncc at the top of Pike's Peak. Artl'r acclima
tization the Sj'mptoms aborn mentioned disappeared. but clyspnct'<1, blueness 
and periodic breathing arc apt lo follow exertion. rrhc ah·colar carbnn di
oxide pressure was reduced irom about .:10 mm. to about 27 mm. during 
resl. which corresponded lo nn jncrcasc or about 50 per cent. hi the Yentila
tion of the lung alveol i. As has long been known, this process of accommo
dation is associated with a Tcmarkable increr1se in the red blood corpuscles 
und hremoglobin to HO to 150 per cent. ' l'ill'f=C authors conclude that the 
ac·dimatization is largely due to increa:-::ed secretory acti,-ity of the ah·eolnr epi
tlu.•linm, to the greater Jung Ycnlilation and lo the increased h:rmoglobin 

prodndion. 
Symptoms.-The symptoms just given, which nrc lhc mo~t important, pass 

mrny gradually, bul may return on exertion. Jn [et• bl c persons llic lirart's 
:1dion may be weak and inlermiUenl, and sync-ope nrn y fol low any effo rt. 
\\' hymper in the ascent of Chimborazo al a height of rn,ooo fret had heacl
arhc, feyer, gasping respiration an<l great wraknc~~. Xause<-1, vomiti ng. hlrcd
ing at the nose, ringing in the cars and palpitation arc not infrequent symp

t.oms. 



SECTION III 

THE INTOXICATIONS 

I. ALCOHOLISM 

(a) Acute Alcoholism. -Wheu a large quantity of alcohol is taken , the 
influence is chiefly on lhe nerrnus system, and is manifcslcd in muscular inco
orclinalion, mcnla l disturbance, and, finally, na1·coRiH. The indi vidual pre
sents a flushed, sometimes sl ightly cyanoscd face, lhc pulse is full, respira
tions deep but rarely slcrlo rous. The pupils arc clilalcd. 'J1hc temperature 
is frequently below normal, particularly if lhc palicnl has been cxpo'°d lo 
cold. I'crhaps lhc lowest reported temperatures ham been in cases of this 
sort. Au instance is on record in which the patient on admission to hospital 
had a temperature of 2l° C. (ca . 75° F.). and ten hour:; later the lcmpcn1lure 
had not risen to !J1° F . rrhe unconsciou:mess is rarely so (IC'rp that the pa
tient cannot be roused lo some extent, and in reply lo questions he niuttcrs 
incoherently. :Muscular twilchings may occur, but rarely convulsions. The 
breath has a heavy alcoholic odor. The respirations may be slow; in one 
case they were only six in the minute. 

The diagnosis is not difficult, yet mistakes arc frequently mndc. Persons 
are broughL to a hospital by the police supposed lo be drunk when in rcalily 
they nre dying from apoplexy. rroo great care cannot be e\'.C' rcisccl. and the 
patient should receive the benefit of the doubt. ln some instances the mis
take has arisen from the fact that a person who has been drinking heavily 
has been stricken with apoplexy. In this condilion the coma is usually deeper, 
stertor is present, and there may be evidence o[ hemiplegia in the greater 
flaccidity of the limbs on one side. The diagnoi::is will be considered in the 
section upon urremic coma. 

Dipsomania is a form of acute alcoholism seen in persons with a strong 
hereditary tendency lo drink. Periodically the victims go "on a spree," but 
in the intcrwds thry arc entirely free from any cra\'ing for alcohol. 

(b) Chronic Alcoholism.-ln moderation, wine, beer, and spirits may be 
taken throughout a long life without impairing the genera l health. 

rrllC poif-lonous effects of alcohol arc manifested (1) as a functional poison, 
as jn acute narcosis; (2) as a tissue poison, in which its effects arc seen on 
the parenchymalous elements, particu larly epithel ium and nerve, producing 
a slow degeneration, and on the blood vessels, causing thickening and ulti
mately fibro id changes; and (3) as a checker of tissue oxidation, since the alco
hol is consumed in place of the fat. This leads to fatty changes and some
times to a condition of general steatosis. 
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The chief efTects of chronic alcohol poisoning may be thus summarized: 
Nervous System.-Functional disturbance is common. Unsteadiness of 

the muscles in pcrfonning any action is a constant feature. rrhe tremor is 
hest ~c·en in the> hand~ and in the tongue. The mental processes ma.'· be dull, 
particularly in thl:' early morning hours, and the patient is unable lo trans3ct 
nny lmsinri;;s until he has had his accustomed stimulant. Irritability of tem
per. forgetfulnr!-:s, and a change in the moral character of the indiYidual 
grnclnall.r ('0111(' on. rrh(' judgment is seriously impaired, the will en feebled, 
~111<1 in thr final ~h1grs dementia may supc l'vene. An interesting combination 
or symptoms in <"hronic nlcoholics is ch:nactcrizcd by peripheral neuritis, Joss 
of lll('1nory, nnd pi:;endo-reminii:;cences-tliai is, fal se notions as io lhe pati ent's 
position in l ime nnd space, and fabulous explanations of Teal occurrences. 
The prriplil'nll n<'uriti s ii;; not always present; there may be only tremor and 
jactilnlion of the lips, nnd thickness or the speech, with visual hallucinations. 
' l1hc mC'nb1\ condilion was desc ribed by Jackson and by Wilks. KoTSakoff 
speaks of ii as a 11sychosis 7JOl!Jnrurilica, and the symptom-complex is some
limer-; called hy hir-; name. The relation of ch ronic alcoholi~m lo insanity has 
br<.'n mud1 <.lis<: u s~rcl. According lo Sarngc, of 4 .000 patients admitted lo the 
BethlC'hrm Tlospit.11. J:{3 gave drink as ihe cause of their insanity. Chronic 
akoholis111 is l'<.•l'laiuly one of the impoTtaut elements in the slrnin which leads 
lo mrnlal brcn.kclown. EpilepSj' may result dirrctly from chron ic drinking. 
ll is a hopc•ful form, and may disappear entirely with a return to habits of 
tc111pl•ranc·c. 

'l'herc is a remarkable condit ion in chronic alcoholism termed "wet brain,n 
in which a lw:wy drinker, who may perhaps have had attacks or delirium 
lrem('ll!-<. bC'gins to get drowsy or a liiU e more bcrmh.llcd than usual; gradually 
the stupor clr€'pens until he becomes comatose, in which stale he may remain 
for wf'eks. Th<'l'e may be slight feyer, but lhcrc arc no signs or parn\y15is, ancl 
no optic nruritis. rrhc urine may be normal. r11he lumbar punciurr yields 
a clC'ar fiuicl, hut under high pressure. Jn one case, which <lied at the end of 
six weeks. thrrr were the anatomical features of a se rou s meningiiis. 

No charac-leristir clrnngrs arc found in the nervous system. ] J":rmorrhagic 
pachymC'ningitis i~ not Yf'rj' uncommon. 'l'hcre arc opacity nncl thickening oC 
the pia-aral•l111oid membranes, with more or less wasting o[ the conrnlutions. 
'l'lll'sc arc in no way peculiar to chronic alcoholism, but are found in old 
pel'son~ ancl in chronic wasting diseases. Tn lhe very protracted cases there 
may be c-IJl")llic <'nrcphalo-meningitis with adhe::-ions or the membranes. Finer 
drnnges in the n('J'H'-cclls, their processes, and the neuroglia ha,·e been de
srribC'cl. By far the most ~triking effed of alcohol on the nervous !':)'Siem is 
the produetion of the nlcoholic neuritis, which will be considered latrr. 

[)igrslire ,'i'.lj·~·/rm.-Cnlnrrh of the stomach is th<:' most common symptom. 
The toper has a furred tongue. heaYy breath, and in the morning a sensation 
of sinking at the stomath until he has had his dram. rrhe appetite is usu
ally i111pairtd and the bo"cls arc constipated. Jn beer-drinkers dilatation of 
the sto11rnc·h is ro111111o n. 

Alcohol proclurrs definite changes in the li,'er, leadi ng ullimalcly to the 
various forms of rirrhosis, lo be described. Jn Welch's laboratory .J. Frieden~ 
wald has cnu~rcl lypirnl c·ir rho:-:.is in rnhhits by the admini::lraiiou of alcohol. 
Till'.) effect iR a primnry <lrgenerati\'C clinngc in lhe li\'er-cells. A special vul-
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nerability of t1w Jin•r-cC'lls is nC'ce:-:sary in the C'liology of alcoholjc cirrho~is. 
Thrn· arc cases in whil'l1 C'OmparatiYcly modl'rnil' drinking for a frw years 
has LH'l'Jl followt•d by c·i rrho:'iS; on the other lwml. tlw lin·rs or personR who 
harr hc·1•n slrndy drinl.:rl'S for thirty or forty y<'{ll'S nrny show onl~' a moderate 
gr;ulc or StiC'rosis. For .n•ars before cirrhosis dl'\elops hea\'j' drinkers may 
Prl':'('llt fill cnhlrgt•cl and lPn<lcr 1iH'I'. wilh al times sw<.•lling or the spleen. 
\\'it.11 the g;1slric :ind hepalic di:;;ordcrs the facics ortt•n becomes YCl',Y charac
teristic. 'J'Jip \f'nulrs of the cheeks and nose arc di lated; the latlt1r becomes 
enlargl1<l. nd, :ind 111ay prt':-:enl the condition known as acne 1·osacca . The 
eyes nrC' walC'ry, and C'onjunC'liY:r hypera:mic and somelimcs bile-tinged. 

The hN1rl a11d arlerirs in chronic lopcrs show clrgcncrnli\'e changes, and 
alcoholif'HI i:-; a f;1dor in cnu~ing artrrio-sclcrosis. Stce11 !ms poinlecl out lhe 
frcqurn(·.r of C'ardi:ic dilnlalion in these cnses. 

Xit!11r.1Js.-'J'l1e influence or chronic alcoholism upon these orgnns is by no 
means :-:o rnarkrd. Aecor<ling to ])ic:kinson the total of renal disc:-1f'e is not 
grcatrr in the <lrinking c·las:-:. an<l he hol<l8 thal the effect of: alcohol on the 
ki<11wys has h<.1(' 11 11111e:h O\C1Tnlcd. Forrnacl has dircdccl aUcntion to the fact 
thal in fl larg-c proportion or chronic akoholics the kidneys are increased in 
size. ' l'he Uuy':-; Jlo:-;pilnl ~tatistic·s support this slat<'mcnt, aml Pilt notes that 
in -13 per cent-. of ilH' bodies or hard thinkers the kidneys were hypcrlrophic<l 
without. ~howing morhid change. A granular kidney may result indirectly 
through th(I arterial c·hangcs. 

1 t was fornH'rly ll1ought that a1cohol was in some wny antagonistic to 
lubc·rC'HlOll:-i diSt':lRC', hut lhc obserrntion~ Of fate )'C'fll"!"i indicate ciC'arJy that 
the rl',-cr:-:c is the case and that chronir drinkers arc mud1 more liable to 
both ne11l(I and pulmonary tubrrculo~if:.. I t is probnhly a llogelhcr a question 
of allerrd tis~ur-soil. llic alcohol lowering the Yit~liily and enabling Lhe bacilli 
more readily lo d(·H•lop and grnw. 

(c) Delirium tremens (mania a polu), an inridcnt. in the history o( 
chronic nlc-oho]ism~ rr:-:11Jts from the long-coniim1rd ::idion or the poison on 
the brain. The cornlilion fin;t accuralC'l_r drscribctl c::il'ly in the lVlh 

hy Hulton, of who had numerous opportu niti es for st. ucly-
tlic diffC'rrnt forms among One or the most careful f:..tu<lies of the 

was made by Ware, of Boston. A spree in a temperate person, no 
matkr how prolonged. is rarely i£ c\'C!r followed by d(1lirium trcmens; but. in 
the case of an hahitual drinker a ll'mporary rxce::.s is apt lo bring on an attack. 
1t f:.OlllC'tilllC'S foJ)owS in COJISequence o[ the BlHlden withdrawal o[ lhe alcohol. 
An ac·c·idPnt, n sudden fright or shock, or an ac-utc inflammation, particularly 
pnr1rn1 nnia, may <lctrrmine the onseL It is rsp1:cially apt to occur in drinkers 
admillNI lo hospitals for injuries, especially fracturrs, and, as this seems most 
likely lo oecur wlwn the alcohol is withdrawn, it is w<.'IL to girn such patients 
a moderalt• amount o[ aleohol. Al the oulscl o[ the nllnek the patient is 
restless and d<.'prC's~ccl :111<1 slrcps badly, symptoms which cause him lo take 
alcohol more fr(1ely. After a day or lwo lhc characl(•ristic delirium sets in. 
The patient talks constantly nnd incohercnf1y; he iR incrssanlly in motion, 
and cfo~i res to go out nncl al!end lo some imaginary bu:-;incss. Hallucinations 
of sight ancl hraring dl1 \'Clop. He sees objrds in thr room, such as rats, mice, 
or snake~, antl r~rncies that lhey arc crawling on•r his body. The terror in
spin.'ll by lhe:-;c imaginary objc<:ts i8 great, nnd has given the popu1ar name 
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"horrors" to the disease. The patients need to be watched eonslanlly, for 
in tlll'ir delusions they may jump out of the window or c:;c·apc. Auditory 
lrnlluc.-inatinns arc not so common. but the patient may compl3in of hearing 
1111· ronr of animals or the threats of imaginary rncmies. 'J1hcrc is much mus
' ular tremor; the tongue is coYered with a thick while fur, and when pro
lru1lNl is tremulous. The pulse is soft, rapid, and readily comprL·:;~cd. '!'here 
i~ 11.:ually fcYC•r. but the temperature rarely rcgh•krs abOYC 102° or 103°. Jn 
f:1L1l cases it may be higher. Insomnia is a constant feature. On the third 
or fourth day in farnrablc cases the restlessness abal<'s, the patient slrrps. 
and irnproYemcnt gnHhrnlly Rrts in. The tremor pcr~isls for some clays, the 
halluc:inntions grndun!ly di:.:;appC'nr, and the appl'titc relurm:. l n more SNious 
(';1s(•s !he immmnia pNsislR, the delirium is incessant, the pulse bC'C'Olll<'S more 
fr<·quc·nt. nnd r<'c1IM, the tongue dry, the prostrntion ext reme. and death lakes 
plat<' from gradual hcnd-fnilure. 

There is a ron<lition termed lwllucinosis, in which nudilory lialluci-
nations arc m:nkcd, oric,nlation retained, and llie mental di:-:lur\;anC'l'S are 
fixed. lcleas or pcrl'cculion arc common. There arc intermediate fo rms be
tween this and lhc ordinary del irium trcmcns. 

Diagnosis.-The cliniral picture or the disease can scarcely be confounded 
with :rny othe r. CaF-cs with fc\'cr, howcYcr, may be mil'lakm for meningitis. 
By far the most common error is to O\'(•rlook some local disc•ase. such as pneu
monia or erysipelas, or nn accident, as a fractured rib, whit-h in a chronic 
drinker may prrcipitntc fill attack or delirium frC'llH'll:-0: . "fn C'Yery instance a 
carf'fn l examination ~hould he made. part.ic.:11larly of thr lung-~-. H is to be 
rtmemhr1wl lhnt in lhe scYcrer forms, pnriicularly the f('hril<' C'm:('s, C'onges
tion of the \Jfl~es or the lungs is b.v no mrans uncommon. ,\not.lwr point to 
he home in mind is the fact Urnt. pneumonia of t.hc apex is apt lo be accom
panied hy <l<'lirium similar to mania, a 7wlu. 

Prognosis. - Recovery tnkes place in a large proporfion of the cases in pri
vnfp prnctice. ln hospilal practic<'. parti cularly in the largi:! city hospital:;: 
to \\'hid1 ll1c <l('bililnfcd palirnU; arc taken, the <lcath-ralc is hig-l1C'I'. G('1·lrnl'd 
stnles that of 1.2 ll rasrs aclmitlecl to the Philadelphia lfospital 121 pro"ed 
f:ital. Hccurrence is frequent, almost, indeed, the rule, i[ t.hc <lrinking is 
kept up. 

Treatment.-Acute alcoholism rnrrly requires any special mrasurcs, as the 
pnlient slerJ'" off \he effects of the debauch. Jn lhe ca;e of profonncl alco
holic coma it may be a(hisahle lo wash out the slonrnch. and if collap~e symp
toms occur the limbs should br rnbbcd and hot applications ma<lc lo the body. 
Should con\'lllsions supenenc. chloroform ma!' he carefully aclrninislercd. ln 
thr acute, Yiolcnt alcoholic mania the hypodermic injection of apomorphia, 
onc-righth or onr-t~ixth or a grain, is usually very dfcci.nal, causing nausea 
and \'Orniting. and rapid di$:appcar:rnce of the maniacal symptoms. 

Chronic alcoliolism i~ a condition n•ry difficult lo trcnt, and once fully 
estahli~hed the habit is rarely abandoned .. rl'he most obstinate cases are lho~·e 
with marked herN1ilnry tei~drncy. Withdrawal of the aleohol is the fir:::t 
f'!'SC ntial. rrhis is most effectually accomplished by placing the patient in an 
im.titulion. in whic·h he C"an be cnrrfully watched during the trying period 
or till' first WC('k 01' ten <lays of abstrnlion. The ahsrncc of templntion in 
institution life is of special advantage. lfor the sleeplessness the bromiUcs 
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or hyoscine may be rmployNl. Quinine and strychnine in ionic doses may be 
gh•en. Cocaine or th<' fluid cxirnd of coca has he('Jl reronrn1enill1d as a sub
stitute for alcohol, but it is not of much senice. Prolonged seclm.ion in a 
suit.able institution is in Teality the only effcchrnl mrans of cure. When an 
hereditary tendency exbts a lapse into the drinking hahit. is almost ine\'ilable. 

Jn delirium tremens the patient should be confined lo bed and carefully 
watched night antl clay. rrhe danger of escape in thc):e cases is very great, as 
the patient imagines hinrncH pursued by enemies or demons. Flint mentions 
ihr case of a man who esC"apecl in his nightclothes and rnn ban"foole<l for fif
teC'n miles on llic frozrn ground before lie was OYcrtakC'n. The patient shoul<l 
not be strapped in heel. as this aggravates the delirium; somdimes, howevC'r, it 
may be nc>res:.;ary. in whic.-h cnse n. sheet lied across the br<l rnny be suflicicnt, and 
this is certai nly better than violent restraint by three or four men. Alcohol 
should be witlidrawn at once unless the pulse is feeble. 

Delirium trernrns is a disease which, in a large majority or cases, runs a 
course very sli ghU.v influenced by medicine. 'l'he indications for treatment 
are to procure sleep and to s upport the strength. ln m ild cases half a drachm 
(2 gm.) or bromidi' or potassium combined with tinrtrn·c of capsicum may be 
given every three hours. ('Jiloral is oft.rn of great servire, and may be giren 
without hC'silation unless the heart's action is feeble. Good results sometimes 
follow the h,Ypoclcrmic use of hyoscine, one one-hund redth of a grai n. Opium 
must be used cautioui:;l.r. A special merit of Ware's work was the demonstra
tion that on a rational or expect.ant plan of treatment the percentage of re· 
coYeri(·S was greater than with the indiscriminate use of i-.rclat i\·es, wh ich had 
bem in vogue for mt1ny yenrs. When opium is inclicnt£>d it should be given 
as morphia. hypodC'rmitally. The effect should be carefu lly watched, and, if 
aftel' three or four quarter-grain doses liaYe been giren the patient is still 
r estless and excited, il is best not to push it farther. Hepeated closes of trional 
(grs. xv-xx) C'\'(' r y fonr hours may be tried. Lambert advises ergotin hypo· 
derrnic;1 l\y in holh the acute a nd chron ic alcohol ism. Whe n fever is present 
the t ranquilixing effects of a cold douche or cold bath may be tr ied, or the 
cold or warm packs. The large closes of digitalis formerly employed are not 
advisable. 

Cal'eful feeding is the most important element in the treatment of these 
case,. Milk and co nrrnlratecl broths should be given at slated intervals. JI 
the pu lsr becomes rnpid an d shows signs of fla gg ing, alcohol may be given in 
combination with the aromatic spir its of ammonia. 

II. MORPHIA HABIT 

(Morpl1inomania; Morphinism) 

Taken at first to a11ay pain, a craving for the clrng is gradually engendered 
and the habit in lhis way acquired . The effects of the constant use of opium 
vary very much. Jn the East, where opium-smoking is as common as tobacco· 
smoking with us, the ill dfocts arc, according to good observers, not very strik
ing. rraken as morphia and hypoclermically, as is the rul C>, it is very injurious .. 
but a m oderate amount may be taken fo r yeaTs without serious damage. 
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Tht' lwLit is partic:ularly prevalent among women and physicians who use 
thr hypodermic syringe for the a llcYialion of pain, us ill neuralgia. or sciatica. 
Thr ac:quisition o[ the habit as a pure luxury if.l. rare. 

Symptoms.-Thc Sj'mploms at first are slight and fo r months there may be 
no di~turbancc of lll'alth. There nrc cxccplional instantl'S in which Cor a 
period of xcars l•xccssiYc amounts ham been taken without deterioration of the 
mental or bodily functions . ~\s a rnlc, the clo~c nC('CRsary to obtain the desired 
scn!-lation has gradually to he increased. As the effects wear off the Yidim 
experiences sensat ions of lassitude and rncnlal depression, accompanied often 
with slight n11usca and cpigaRtric distress. or even recurring tolic, which may 
be mistaken for appendicitis. 'J'hc confirmed opium-cater u:mall.Y has a sallow, 
pasty comple.xion, is emaciated, and becomes premalurely grny. 1 Le is rc~tlcss, 
irritable, and unable to remain quiet for any time. lttlii ng is a common 
i::ymp lom. ' !1hc :::deep is disturbed, the appetite and digestion arc deranged, 
and except whrn dircclly under lhc influence of lhc drng the mental concli
tion is one of d('J)l'ession. Occasiona lly there <lrC profuse swc}1ts, wliith may 
be preceded b,r thilli::. rl'hc pupils, except when undl' I' the di1·cct influmcc o[ 
the drug1 arc clilatccl, somet imes unequal. l n one case ll1er<:' wa5 a persisl<:'nt 
n•dema of the leg:-; without suflicient renal change~ OL' an~L~111ia lo atcouul fo r it.. 
Per~ons addic:kd to morphia arc i1nclcratc liars, and no n•liancc wh;tll'\Cr can 
Uc 1ilacl•d upon their Rtatemcnts. In many instances this is not confined to 
matters rch1ting lo the \' ice. In women lhc symptoms may hC' associated with 
thor-e o( pronounced hysteria or ncuras.llicnia. 'I'hc practice may be con
tinued for an indefinite time, usually requiring increase in thr doRc until ulli 
matclx enormous quantities may be needed to obtain the dc~ircd effect. 
Finally a ('Ondition of nslhcnia is induC'cd, in which the vil"lim tnkes littl e or 
110 food nnd di<•s from lhc extreme bodil.r debility. .\n i11rrrar-c in the dor-e 
is not a lways ncccsi'ar,r, and there arc liabiluf> . .;; who mwh tlir point of satis
faction with a dAily amount of 2 or 3 grains of morphia, and who arc able 
to carry on Rucccs:-;fully for niany years llic ordinary business o( li(e. They 
may remain in good physica l condition, and indeed ofle n look ruddy. 

Treatment.-The lreatmenl of the morphia habil fa extremely difficult, and 
can r3rcly he Rucccssfully carried out by the genera l practitioner. isolation, 
systematic feeding, and gradual withdraw~d o( the drug arc thr essential cle
ments. As a rule. the patients must be under control in an in:-titution and 
shou ld be> in bcrl for the first ten days. It is bc~t ia a inajority or cases lo 
l'C'duce thC' morphia gradually. rrhe diet should consist of bl'C'f-juicC'. milk, and 
<'gg--whill', whi<:h should be gi,·en al short intcnnh-. 'l'he ~ufrl'rings o( the pa
tients are usunlly \Cl'.)' great, more particularly the abclominal pains, some
times nausea and \Omiting, and the distressing rcntlcssncf:.S. t Fsua lly wjthin a 
week or ten day~ the opium may be entin•ly withdrawn. Jn all casrs the pulse 
should be carefu lly walchC'cl and, if feeble, slimuJ3nlf:. should be given, with 
the aromatic spirit of ammonia and digitalis. For the ext reme restlcssnr~s 
a hot bath is serviceable. 'l'he sleeplessness is the most cfo•trC'ssing symptom, 
and ,;ariouSi drugs may haYe to be resorted to, particularly hyoseioc and sul
phonal and $O!llC'timcs, if the insomnia persists, morphia itself. 

I t is es~enlial in the treatment or a case lo be certain that the patient has 
no mrans of obtaining morphia. r~,cn under the faronihlc circmm:tanccs of 
seclusion in an in::.litutiou, and constant watching by a night and a day nurse, 
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l have known a palicnt lo practice deception for a period of llm.'C months . 
... \ rtcr an apparent cure lhc paUenls arc only loo apl lo lapse ii1lo the hahil. 

'l'lte condition is one which has bctomc so c:o111111on, and i::. ~u 11111ch on 
the incrcasl', thnt physicians should cxcr<:i::oe the utmost c:aulion in prtscrilJ
ing morphia, partic:ularly to female patients. Unclrr no tirc·unu:;tanl'l:'i ~hould 
a patient he allowed to U$C the hypodermic syringe, and it is C\'Cn i:afcr not 
to jntrust this dangerous instrument lo d10 hands of the nurse. 

III. LEAD POISONING 

(Plunibisni~ Salurnisni) 

Etiology. ~The disease is widespread, parlieularl.r in the lcacl inclu~lrirs 
and a111011g plurnhcrs. painters, and g laziers. For the kn .\'l.'<ll'R ending l!JOH. 
8,V7:3 cHSef.\ with GG7 deaths were reported lo the H ome Ollicc ( Englt11Hl ) as oc
curring in JS indusiri<:s, but Legge points out there lws hren in thil'> period a 
reduction of more than 50 per cent. of cases. Jn the l 1nitecl 8talc:; H is not 
easy to get accurate statistics. Alice Hamilton reports 3f>8 ca~rs with 11; 
deaths in t:l white lead factories during the lG months to May 1, 191 l. ]n 
Kew York Stale in man and rn10, 60 deaths were certified from lca<l poi,on
ing. The metal is introduced into the s,rslem in many forms. Mi1wr~ U!'U

ally escape, but tho:-:e engaged in the smelting of lead-ores arc often attac:ke11. 
Ani1rn1ls in the neighborhood of smelling furnaces have suffered with tlic di:-:
casc, and cYen the birds that Iced on lhc bcnics in the neighborhood nrny be 
affected. l\l cn cngugcd in the while-lead factorie~ arc particularly pron<' lo 
plumbi~m. Actidentnl poisoning may come in many WU}'S; moRt commonly 
by drinking w;1lcr which has passed through lead pipes or been stored in lcad
lined <:i~lcrns . Wines and cider which contain ac ids ciuickly become c:on
taniinaled in contact with lead. Jt was the frcqucney or colic in ccrlain or 
the cider districts of neronshirc which gaye the na1nc oC Dcrnn~hire 
the frequency of it in P oitou gave the nam e colica Piclo1w111. ;\mong the 
nu111ernhlc sourl·es of accidental poisoning may be mentioned milk, Yarious 
sorts of beYentgcs, hair dyes. false teeth, and thread . A fow cast's ha,·e fol 
lowed llic retrnlion or lead bullets in gun-shot wounds. Gin~n mc1lic·inally

1 

Jc;HL rarely cau~es poir-:oning. but we had in the Johns H opkins llo!:'pilnl four 
C<l:O:('S following tlJe USC O( Jead and Opium pills for dysellll'I')", of whith (':1ll$C' 

Millrr lws C'nllcdcd rnanv cases from the literature. It has also followed the 
use or Emplar-:trum ])iaci1ylon lo proLlucc abortion, and there is a case rt•portecl 
in an infant from the application or lead-waler on tll(I mothr1"s nipples. One 
grain CH'!')' thrrc hours for three clays, and lwo grains crcry three hours for 

hare causl'd ~ign B of poisoning. A scri uus outbreak of lead-poi;,onin):!, 
h,,. D:nill D. 8tcwart, occurred in Phila<lelphia, owing to adul-

terntioH a baking-powder wHh chromate of lead, which was used lo giYC a 
yello\\' linl lo lhc cakes. 

All arc allackccl, but chi ldren arc relatively less liable. The largest 
nurn\Jrr ol'eur bdwt'l'n thirl_y an<l forty . • \ cconling to Olircri females 
are more SUl'>tcpliblc than nrnlcs. They arc much more quickly brought under 
its influence, and iu a recent epidemic in which a thousand cases were in· 
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rnh eel the prorortion of females to males was four to one. Miscarriage is 
c.:ornmon. and il is rare for n woman working in Jcad to carry a child lo term. 
] t also de~troys the reproducth·c power in man. 

The lead gains entrance to the system through the lungs, the dige~tive 
organs. or the ::.kin . }">oiP.oning may follow the use of cosmctir~ containing 
lead. Through thr lungs it is freely abs.orbed . The <·hid c·lrnnrwl, ac·c·OJ"ding 
to Oli,·er, i:-; the dige:-;ti'c system. It is rapid ly climi nn.f cd by the kidneys and 
skin, and is present in the urine of lead-worker:;:. Tlw su!'ccptihilily is re
ma rkably rnricd. rrhe symptoms may be manifest within a month of cx
po:-;ure. On the other hand, 'Tanqucrcl (des Planchcs) met with a c:nsc in a 
man who had been a lead-worker for fifty-two yea rs. 

Morbid Anatomy. -Small quantiti es of lca<l occur in the body in heallh . 
.T. J . Putnam's rcportR show tha t of 150 persons not presenting i::.ym ploms of 
lead-poi soning traces of lead occurred lu the urine ol' 25 per cent. or 264 
deaths in pc l'sons subjccis of plumbism 32 were due lo an 0nc0phalopathy, -l.3 
lo Bright's disease, .J7 to cerebral h:emonhage, 43 lo paralysis, ·l t to lead 
poisoning, 38 to phthisis, and 40 to various maladies, pneumonia, heart dis
eai;e, aneurism, etc. ( Legge) . 

ln chron ic poi soning lead is found in the YariOUS organs. rrhc affected 
muscles arc yellow, fatty, and fibroid. The nerve's prrsrnt the features of a 
peripheral dcgcncrati,·e neuritis. The cord and the ncnc-rools are, as a rnlc, 
uninvolved. In the primary atrophic form the ganglion cells or the anterior 
horns arc probably implicated. In the acute fatal cases there may be lhe most 
intense entero-eolitis. 

Symptoms.-AcuTE Fonir.-We do not refer here to the accidental or 
suicidal cases, which present ' 'omiting, pain in the abdomen, ancl collapse 
symptoms. Jn workers in lead there are severa l manifcstationR which follow 
a short time after expos ure and set in acutely. Th ere may be, in t.he first 
place, a rapidly developi ng anremia. Acute neuritis ha s bel'll dcscrihccl , and 
conrnlsfons, epi lepsy, and a delfrium, whkh may be not unlike that produced 
by alcohol. There are also cases in which the gast ro-intcsti nal symptoms are 
most intense and rapidly prove fatal. These acute forms occur more Ire
quenlly in pcr!'ons recently exposed. J.nd arc more frequent in winier than in 
summer. Da Costa has reported the onset of hemiplegia after three days' 
cxpo~u re to the poi8on. 

CHHONJC POI SONING .-(a) Blood Ghanges.-A moderate grade or ana!mia, 
the so-called saturnine cachcxia, is usually present. The corpusclc.•s do not 
often fall below 50 per cent. Many of the reil cells •how a remarkable gra nu
lar, basophilic degcncralion when 8ta inecl with Jcnner·s sta in, o r with poly4 

ch rome methylene blue. Grawitz first clernomtralf'cl their prc~encc in cases 
of pernicious amemia, and Pepper (tertius) and White showed tlint they were 
constantly present in lead-poisoning. Furt.her observations by Vaughan and 
others have shown that such granulations arc found in the blood in a great 
\'aricty of concUtiom;, even in normal blood, but t.hat they are most numerous 
in lead-poi soning, in which their occurrence in Yery large numbers is of con
siderable value in diagnosis. Cadwalaclcr has shown the constant presence of 
nucleated red blood-co rpuscles even when the an:rmia i:-; of very slighl grade. 

(b) Blue line on the gums, which is a vnlunblc indication, but not in
variably present. rewo lines musl be distinguished: one, at the margi n be-
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tween the gums and teeth, is on, not in the gum~, and is rradily rcmO\'Cd by 
rinsing the mr:n1lh and cleansing the teeth. The other is lhl' well-known cha r
actcri~lic blue-black line al the margin of i.hc gum. rJ'}JC C'Olor is noi uniform~ 
but being in the papillm of the gums the line is, a!-; seen with a magnifying
gla:::!', interrupted. The lead is a~sorbcd and com·crlc<l in the tissues into a 
black sulphide by the action of sulphurctlecl hydrogen from the tartar or lhr 
teeth. ' l'hc line may form in a few clays after exposure (Oli\'er) and disap
pear within a few weeks, or may persist for many months. Philip:::on has 
noted the OCC UITCllCC of a black Jine in miners, due lo lhc deposition of ca rbon. 

The most important symptoms of chronic lcad-poi~oning arc colic, lcacl
palsy, and the encephalopathy. Of these, the colic is the most frequent. Of 
Tanqu crcl's cases, there were 1,217 of colic, 101 of paralysis, and 72 0£ 
encephalopathy. 

(c) Colic is fhc mm;t common symptom of chronic lcatl-poii-:oning. Jt 
is often preceded by gast ri c or intestinal symploms, particularly constipation. 
The pain is over the whole abdomen. 'l'he colic is usually paroxysmal, like 
true colic, and is relicYed by pressure. 'J1here is o[trn, in addition, between 
the parox_ys1m; a dull, hcaYy pain. There may be vomiting. During the 
attack. as Hiegcl notecl, the pulse is increased in tension and the heart's action 
is rclarclccl . Attacks of pain with acute cliarrhrea may recur for weeks or ernn 
for th rce or four yea rs. 

Certain of the cases wilh colic may present the [calurcs of an acute intra
abclominal inflammatory condition. A case may he admitted to the :-:;urgical 
wards with a diagnosis o[ appendicitis, or simulate intestinal obstruction. 
Localized pain, ~light fever, and moderate leucocytosis may be present. The 
histo ry, lhc presence of a blue 1inc on the gums, and the blood changes arc of 
impoi'lance in cliffcrcnlial diagnoi;;is. 

(d) Lead-palsy.-This is rnrcly a primary nrnnifri;;tntion. ,\mong 51 
cases of lead-poiso ning lrcalcd in the J-. 1L Ir. and dispensary there were 
30 cases or lrad-parn lysis (H. 111. Tholllas). The uppl'r lilllbS arc lllO>l fre
quently all'edcd. Jn 2G cases the arms alone were affected, and 18 of lhcse 
showed the typical double wrist-drop. In 7 lhe Tight arm alor1c was involved, 
and in one the left. Jn 4 cases both arms and legs were ath1ckccl. The onset 
may be aculc, subacute, or chronic. It usually 01.:<.;urs without fC'Yer. ln its 
distribution it may be partial, limited to a muscle or to certain muscle group.:;.. 
or generalized, in \'OIYing in a short Lime the mu~clcs of the extremities an,J 
the trunk. l\[adnmc J)Cjcrinc-1\lumpke recognizes thC' fo llowing localized 
forms: (1) A11irbrachial lype, paralysis of lhe extensors of the fingers an1l 
of the wrist. Jn this the musculo-spiral nerve is inYoh·ed, C'ausing the elrnr
actcristic wrist-drop. The supinator longus usu:illy e~t'<-lpcs . ln the long
continued fl cx ion of the carpus there may be slight displacement backwHr<l 
of the bones, with dislcnlion of the synoYial shcalhR, so that there is a promi
nent swelli ng over the wrist known as Gruebler's l11mor. (2) Brachia] type. 
which involves the deltoid, the biceps, the brachia\is anticus, and the supinator 
longns, rarely the pecto ral s. 'l'he atrophy is or !he scapula-humeral form. Jl 
is bilateral, and sometimes follows the first form, but it may be primary. (3) 
'fhc Antn-Durhenne type. in which the sma ll mueclcs of the hand and of the 
thenar and hypothenaL' cmj nences. arc involved. The atrophy is marked, ancl 
may be the first manifestation of the lead-palsy. Mobius has shown that this 
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form i• pnrticulnrl.r nrnrkcd in tailors. ( 4) The pcroncal type. According 
to Tanqucn·I. t lie lo\rc•r limbs arc inrnh·ed in t.he proportion of 13 to 100 or 
the uppt!r JinilJ~. Till• latl•ral peroncal muscles, the extenso r comm unis of the 
loef. and the (•xt0nsor proprius of the big toe arc inYoh·ed. producing the 
s/rf'l'"9' gait. ( 5) Laryngeal form. Adductor paralysis has been noted by 
)[ orell ) J ac·kenzic anti others in lead-palsy. 

01 nrrafizrd P rtlsirs.-'l'here may be a ~low, chronic paralysis, gradually 
inrnlring thr E'\ln•milies, beginning with the classical picture or wrist-c1rop. 
j lorc.• frequrntly the re is a rapid generalization, produci ng complete paralysis 
in all tltf' 11111~clcs of the parts in a few days. It ma_v pursue a course like 
an asrrnding 1x1ralyi::.is, assoC'iatecl with rapid wasting or all four limbs. Ruch 
casC's, IHmc•vrr, arc YCI'.\' rare. Deat.h !ms occurred by in\'olrcnlC'nt of lhe dia
phragm. Oliver reports a case of Philipso n·s in which complete paralysis 
su pf'n<'ll<'cl. A pnt.iC'nl with generalized p:Halysis aclmiUC'cl in lhc winter 
of lHU I in whom the paralysis bega n in the legs bul two weeks' work 
ns an t•nnmder. Tl spread rapidly, so tlrnt in a little o\·er a week he was be<l
r it!dt'n. and on nclmis~ion to the hospital nea rly crery muscle below the neck 
\1:1s inrnlr('d. T he diaphragm w:1s complct<'ly paralyzC'cl. lrc was walki ng 
ahout w!tc·n lie lc·ft the hos pital , though thcrC' was st ill some weakness remai n
ing. ])l"je rin C>- Klumpkc also recognizes a l'eh1·ile form or general paraly:-; is 
in lead-poisoning. which may closely resemble the subacute spinal paralysis 
of Dul'lil ll llC'. 

Tlll'n.' is alt"O a primary saturnine muscular atrophy in which the weak-
11(':-'~ a nd wasting come on together. It is this form, according to Go\,ers, 
whi<"li most frequ enUy assumes lhe Aran-Duchcnnc lj'pe. 

The l'ledrical reactions arc those of lesions of the lower motor segment. 
r11hc- l'C'l.ldion of degeneration in it.s different grades may be present, depending 
upon the of lhe cli:;ease. Usually with the onset of the paralysis lhere 
arc pains in lh<' and jo ints, lhe so-called saturn ine arlhralgins. Sensation 
111:1y, h o\l'l.'VC 1·, be unaffected. 

(r) ' l'he crrl'bml S!JnlJJl0111s are numerou s. Seven of our cases showed 
marked rrrC'hral imohemenL One had delusions and maniaca l excitement 
and had to be n·rnO\'C'cl to an asrlum. ]n othrr ca:;C's there occurred transient 
dcli1·ium. altac·b. of 11nronscio~1 s a ess, aud jn one rai::e ronnilsiom;. Optic 
neuritis or nPuro-rrtinili~ may occur. H ysterical symptoms occnsiona lly occur 
in gir ls. f'ornulsion~ ill·e not uncommon, nn<l in nn ndult the possibility of 
l ead-poi~oning ~liould always be considered. True rpi lcpsy may follow the 
ronntlsion:". .\n :l<"utc delirium may occur with hnllucinat.ions. 'l1hc patients 
mar ha\-c l r~111re-like atlacks, which follow or alternate with conrnlsions. A 
fr.,,: ca:.:-es or IPnd cncephnlopathy fina1ly drift into lunatic asylums. rl'remor 
is one or tltl' co111monesi manifestations or lead-poisoning. 

(/) A rlerio-sl'lcrosis.-Lead-workers nre noloriou:-;ly subject to arterio
sclerosis wilh conlrartccl kidneys nncl hypertrophy of lhe heart. 'l'hc cases 
usually show cl isl ind gouty d(•posits, partic-ularl y in the big-toe joint; but 
in the Unitrcl Stah·s ncute gout in lead-workrrs is n1rc. Acconli ng to Sir 
\\'illiam Hober ls, the lead favors the precipi tat ion of the crystalline mates of 
theliss11cR. 

Prognosis.-In the minor manifC'slalions lhis is good. Accordi ng to Gow
l' rs. the out look is lnH1 in !he pri111nry air< phi(' form or pnrnl_rsi~. Comulsions 
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are, as a rule. RNious. nnd the mental symptoms which succeed may be perma
nent. Orrnsionally the wri~t-drop per::-i~ts. 

Treatment. -Prophyladic mensurcs shoulU be taken at all lead-works, but, 
unlt1ss cmployt'C'~ ar(' c::.trrful. poi:;;oning is apt to orc:ur en•n undrr the most 
fa,orablc conditions. Cknnlincss of the hands and of the finger-nails, fre
quent bathing, and lhc use of respirators when necessary Rhoulcl he insiRied 
upon. \\'hen the lrad is in the system the iodide of potassium should be gircn 
in from 5- to JO-grain (0.3-0.6 gm.) doses three times a c.lay. For the 
colic local applications and, if sm'ere. morphia may be used. An occasional 
morning puqre of magnesium sulphate may be given. For the an;:crnia irnn 
should be usl'Cl. Jn the ,·cry acute cases it is well 11ot to g i,,c lhc iodide, as, 

to ~1)me writer~, lhr 1iberalion of the lead which has been deposited 
Jl];]j' inc·r<>;1se lhc severity or lhe s.ym plom ~. For the local palsies 

mn~~ngc llic constant current should be usc(1. Bulletin No. !)!) {Hill) 
of tlw Bun'au of Lahor, Washinglon, conl;1i ns an clnboralc sludy of industrial 
lend-poisoning- in Europe by Oliver, and of the condition8 in the United States 
by Alice J lamillon and Jolin B. Andrews. 

IV. ARSENICAL POISONING 

Acute poisoning by arsenic is common, parlicu1nrly by Paris green and 
sueh mi:durrs as "Hough on Hats,'· which are used to destroy Yermin and 
in-::eel~. '!'he d1id symptoms arc intense pain in the l'ltomach, rnmiting 1 and, 
later. C'olie, with dinrrha:'a and tenesmus; oeca::::ionally the symptorns arc tho~e 
or <.'Ollup::-:c. J f lW'OH'I',\' takes place. paralysis ll1il)' follow. rJ'hc treatment 
sho uld he Rimilar to tlrnt of other irritant poison::;-rapid rernornl with ihe 
stonrneh pump. Ilic promolion of Yorniling, and lhc use or milk nnd 
lf ihc poi~o11 lws hern taken in solution, <lialyzrd iron may be usctl in 
of from (i lo S <lr:id11m. 

Chronic Arsenical Poisoning.-Arsenic is used cxtrnRiYely in lhe arls, 
particularly in the mnnufaclurc or colored papers, arlificia\ flowers, and in 
many of the fitlu·ic·s employed as clothing. The glazed green and red paperf:l 
usrd in kinclcrgartens nlso eontai11 arsenic. lt is pr('Seni, too, in many ,rn\1-
paprrs arnl cat'JM.'l!-i. l\l uch ntlention has been paid lo this question of late 
}l'arg, as ini:;l<rnc·c~ oi poi--oning ham been thought to depend upon wall-paprrs 
and other hous(•ho\d fabric·s. The ar2"enic compouncls may be either in the 
form of Roli<l partif'les detached from the paper or as gasrouR rnh1tilc hoclit•s 
formed from nrscnic·al org~rnic matter by ihe action or several mould~. notably 
P enicilium brericaule, J/ucol' muredo, elc. (C:oi:-io). In moisture, and at a 
temperature of from (i0° to 95° li'., a volalilc compound is HCt free. prohalily 
"an org-anic dNiniti,·c or arsmic pentoxide'' (Sanger). The chronic pois:.on
ing from fnbril'R rmd wall-papers may be due, according to this author, to the 
ingestion or minute c·ontinued doses or this dcri,·ali\'c. Contaminated glnco;;e, 
used in manufnduring lwrr, caused a widespread epidem ic or poisoning at 
MancliC'i:;lc r. 'J'lie aRsoc·iilk<l presence of selenium compounds may haYc playrd 
a part in the prodndion of the poisoning Cl1unnicliffc and Hoscnhcim). 
Arsenic is eli111inaled in al l the !-:C'crctions, and !iris been found in the milk. 
J. J. Vutnam, it should be rcrnC'mbcrrd. has ~hown that ii is not uncommon 
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tn find traces of arsrnic in the urine or many persons in apparent health . The 
t·ffcds of rnoclerntc <1uantitics of arsenic nre not infrcfJucntl,r srC'n in medical 
pradic<'. l n c·horN1 and in pernicious ana:imia steadily incrca~ing closrs are 
nftl·n giH•n until llw patient takes from 15 lo 20 drops of Fowler's solution 
threr ti11ws a clay. Flushing an<l hypenrmia of the skin, puniness of the eye
li1ls or almH• the c•ycbrows. nausea, rnmiting, and cliarrhrea arc the most com-
11HJ11 ~ymploms. lkclncss and i:.ornetimes bleeding of the gums and salirntion 
u<·1 ur. l 11 the protract eel aclmini!'lration of arsenic patients may complain of 
numlmcRs and tingling in the fingers . Cutaneous pigmentation ancl kernto~is 
nrr \'Cry c·hnrnc·lcri!'tic, and, as a late rare sequence or the latter, epithelioma. 
In chor('a 1w11ritis has occurrNl, and a patient of mine with Hodgkin's disC'ase 
h:ul mu1tiplc ncuriti:; nftcr inking 5 iv 3 j o.C Fowler's solution in seventy-fire 
da.n;. during whie:h time there were fourteen clays on which the drug was 
omiltC'll 

In the :Manc·hr~tcr C'p iclrmic nearly all cases presented signs or nrurilis 
:111<.l lesions of thP r-;ki n. In some the sensory distur·banccs predominated, 
in othcr8 the mo!or. lhC" incli\'illuals being unable to walk or lo use their hands. 
In a c<· 1'lain numhl'r tlwre was muscular jncoOrdination, resrmbling that of 
toc·omotor nitl\ia. Jfapid rnuscular atrophy characterized some C<lsee. Jn not a 
fl\\' patients a c·ondition o( eryihromelalgia was pre:3rnt. Occasionally a 
rntarrh of the rc::piratory and alimentary tracts was the ch ief Ieatme. Pig
nwntation, krratosis, and herpes were the most charaderislic cutaneous mani
i'<·slollioni-:. 

Jlmr rar similnr symptoms are to be attributed to the smnll quantities or 
nr~rnic ah::;orhrcl from wall-papc1·s and fabrics is by some co1ud<lrrC'd <ltll1bt
ful. Th:1t chil<lr<'ll :rnd aclult":i may take with impunity large do~rs for months 
\\ ithout unplra~ant {1ffedi:::, and the ract or the gradual rslablishmC"nt or a 
fO!(•rnfion W]Ji(·Ji {' lrn\J\ps 8tyrian peasan ts to take as lllUC:h as 8 grains or <ll"i"C

nious acill in a clny. spcnk st rongly against it. On the other hand, as S:rngrr 
f'.i.fllC'~, \\'(' do llOi knOW 3('('Unlfely the effects or lllilll)' of the C0111pOUllclS in 
111i11111e ancl long-ronlinucd <loscf.:, notably the arsenntC"s. 

A rscnicaf 1mralysis !ins the same charncleristics afi lC'a<l-palRy, but the legs 
;1rr more nffcdrd lhtrn tile arms, particularly the e:dc nso 1·:-; and prroncnl 
group. !'{) tlrnt the patient has the characteri stic sleppage gt1it or pcriplwral 
m•uritiK 

'!'hr rleC'lrica l reaction in t11e muscles may be disturbrcl before there is 
nny lo!=::-; of power, nnd when the patient ls asked lo rxtcnd the wrist fully and 
to ~pread the fingers slight weakness may be detecled early. 

V. FOOD POISONING 

There mny he "death in lhe pot'' from mnny cnuses. Food poisons may 
lir r11dur1e11011s or e.1·onr110us. ' l1hosc articles in which lhe poison is of rndoge
nous or igin can scarcely be designated as foods. 'fhe poisonous mushroom, 
fnr rxample, is oflen mistnkcn for thr edible form. 1l'he former is injurious 
h1·rn11sC' it normnlly produces a highly poisonous alkflloid. muscnrinr. Cer
lnin fi~h :.ilso produce normal phy~iological hut toxic producls. Wlicn eaten 
Ly niistak<', ::1$ IrccplCnlly occur~ in thr \\'est lndi efl. nn<l Japan, these fish mar 
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r:rnse poisonous symptoms. The exog(lnous origin of food pois;ons is by far 
the commonest. Under this head come tl1osP foods whi1'11 nrC' rc>n<lc1re(l poison
ous by aericlcntnl l'ontamination from 011t:-;ide sonrC-l'~ . Food may contain 
the specific organisms of disease, as of tubere:ulosis or trichino:"is; milk and 
other foods may become infected wilh typhoid bacilli, and so comcy lhe dis
ease. 

Aninrnls (or in~ect~, as bees) may feed on substances which cause their 
flesh or products to be poisonous to man. 

The grains usC'd as food may be infected 'vith fungi and cause the epi
demics of ergofom1, etc. 

Foods of all sorts become contarninatccl with the bacteria of putre-
faction, the prod11c:b of may be highly poisonous. 

'J'!ic term '·ptomaine poi~oning" has been popnlnrized to such an extent 
lhat it is usrd synonymously with rood poisoning. '!'Ju? trnn ptomaine was 
jnlroclucccl h.r the I Uilian chemist, Selmi, to clrsignatr l>n~ic nlka loidal products 
formed in putrefaction. His largely through the Jabors or :Brieger that Olli' 

knowledge of ptomaines was gained . JHytilotoxin, found in poisonous mus
sels, is or this class, and is by for the most poisonous of the known ptomaines. 

Among the more common forms ~ire the following: 
Meat Poisoning. -Oulbreaks of disease 1.lue lo poi~ons of badcrial origin 

or clue to chemical changes in meat are not uncommon . Sc\·cral groups of 
casrs han~ been rccognizrcl. 

(a) From lhe colon bacillus or the lypho-coli group of organisms, which 
occupy a position interrnr<liate between the typhoid and colon bacillus. In 
se,ere forms R_rmploms come on a few hours after eating the meat; violent 
vomiting. purging-, pains in the abdomen and collapse and death may occur 
within twenty-four hour·s. ]nclividHals react very differently, as shown in the 
remarkable oull)reak invesligalrd by ~[c\\'ceney in the Industrial School, 
Limerick. Among 73 CHSC'8 eYCl',V grade or BC\"Crity was :-ecn, from se,·ere 
C"holcra nostrns to lu•tHfoC'lie wilh sligl1t fever. ·1ncleed, there were cases with
out symp!o111s, but with the fyphoid blood TCadion . 

SomC' of thef.le enf.lr~ lia,·e a C'lm;e resrmblance to lhe par:1lyphoicl infection, 
OJH1, as JJur]l;IJll poilll('cl out, the baci]Ji are diYi~ibJc into lwo groups: rl'he 
GaNtner !ype (N. cnlPl'ilidis) nncl the .c\cdryk type. 

The important mattrr in connection with this type or poisoning is the 
unaltered appearance or the:> meat. The danger seems greatest from bee£ and 
veal, and in Oermnny has partiC"ularly followed the u~c of mral from cattle 
ill with some septic or diarrhCt>al condition. Pork is a nol infrequent cam~e 
in England, and S('\"C'J"C attnrks lrnYe followed the eating or pork pie:.;. 

(b) :?lleat poi:..;oning a:;sociated with pulrcfadion. H erc nllcralions of ap
pearnnre, of fimrll and lasle are usunlly pre:'enL 'l1he produds arc tl10::e of 
prolein hydr·olyRiH, rnrio11s aromatic compounds, hut more particularly the 
boclirs known a!-1 p1ilrc>~c·ine 1 cadnrerine nnd scpsi n. Jl ow far thr::.e bodies 
thernscln•s arr n·~pon:o:iblc> for the symptoms, how far they n1·e clue to infection 
with as~ocial('d orgnni~ms, parlicularly the proleus nncl the colon bacilli. has 
not yet brrn definite!,\' sl'ltlc>cl 1\lnny casf's of food poisoning hnre been re
ported ns clue lo proteufol. :md its toxins. A point of inlcreRt is the fact that 
this organism was founcl lo be the cause of a sc\'ere outbreak due lo eati ng 
potulo >alad. 
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(t) Meat poisoning due to Hacillus botulinus. This is a rare form. the 
organi~m of whi<:h wa:' cli:-0C'O\'ered by nin Ermengem in a ham, the eating of 
which had gh(•n ril:'c to 50 cases of botuli:::m. 'rhe 5iymptoms resemble those 
o[ atropin<' poi..,nning--drya(':::S of the throat. dilatation of the pupil, deafness, 
faC'ial and c·arclio-1\·~pirator_,. paralysi.;. 

('t1 rtain game.• bird:-:, particularly lhe grouse, are poi~onous in special cli-- 
tricb and at. <:(•rtain ~t:asons. Jt is intcn.•:ning to note that mutton antl lamb 
have thus far not been implirntc>d a:-: a eau:::e of fooll poi:-ooning. 

Poisoning by Meat Products.- (a) The poisonous effect' 1Yhieh foli o"' 
the drinking Of mi lk infected \rif.h Saprophytic hac·feria are C011~idCl'L'cl in the 
section on the diarrhrea of infant". 

(U) Cheese fJoiso1Li11g.-Yariom:. milk produC't::, ice C'ream, cusl<m.l. and 
chceH'. mny prorc hiµ-hly poit:onou~ . r\m ong lhe poii-ons Ynuglrnn now !-late,;: 
that the t,rrolm;icon "is not the one most frcquc nlly pre::cnt. nor is it the 
most ucti\C_' 01w.'' In one cpillcmir lw and XoYy hare ii::.olatcd from cheese a 
substant-e h<.·lnngi ng to the poi~onous albumins, and in an extenl'irc ice-cream 
epiclcrnie \'augforn and Perkins found in the irn c·rcam a highly pathogenic 
b:willu~, hut its lo\in ha::. not been separated. T he symptoms arc those of 
acute gai::.tro-intestinal irritation. 

Poisoning by Shell-fish and Fish.-(a) Jfu.r::sel I'oisoning.-Brieger has 
separat<.•d a ptomainc-mytilotoxin-which exists chie fl y in the liver of the 
ml?Esel. The obsenations of Schmidtmann anc1 Cameron hrn·e shown that the 
lllll!'.'!".CI from tht· opc•n ::ea only becomes poisonous 'rhen placed in filthy waters. 
as at \\" ilhcl n~::hafen. 

Dangcrou~. (•ven ratal. cf-fee-ts may follow the eating of either raw or cooked 
mussels. The ::;ymptorns are those of an acute poison ing with profound action 
on the ncr rous system, nnd without gas.tro-in testi nal manife:;:;tations. T here 
are numhness and rnldnes::, no fe\'e r. dilat ed pupils. and rapid pulse; death 
occurs someti mes within two hours with collapse symptoms. Jn an epidemic 
at Wilhelm~hafcn. Germany, in 1885 .. nineteen pcri:::ons were attacked, four 
of whom died. Salkowski and Brieger isolated the mylilolo~rin from speci
mem o[ the mu ssels. P oisoning occasionally follows the eating of oysters 
which are sta le or decomposed. The symptoms are usua lly gastro-intestinal. 

(l·) Fi8h P ui,..:011i11g.-'l'here are two cfo;tinct varieties; in one the poison 
is n physiological product of certain glands of the fish. in the other it is a 
product or baclcrial growth . The salted stu rgeon u~ecl in parts of Russia 
has sometimc:::1 proved fatal to large numbers or persons. Jn the middle parts 
or Europe the barb is stated to be sometimes pois.onous. producing the so-called 
"lmrhen cltolrra." In C'hina and .Ja pan rnriou~ ~pecics of the letrodon are 
also toxil'. son1cti11H•s causi ng death within an hour, with symptoms or intense 
disturbant-e of the nenous srstem. 

Grain and Vegetable Food Poisoning.- (a) Ergolism.-The prolonged use 
of meal made from grains contaminated with the e rgot fungus (claviceps ]Jlff 

zmrea) causes a seriC's of $,rm ptoms known as ergotism. epidem ics of which 
have prerailecl in different parti' of Europe. Two forms of this chronic 
ergotism nrc described-the one. gangrenou~, is hclicvccl to be due to the 
sphaC'cli n ic ncid, the other, conrulsiYe or spa!'rnoclic, is due to the cornutin. 
In the former mortification affects the extrernitics.-u!'ufll!\' the toes and fin· 
ger!'. le:0=~ l'ommonly the e;u..; nn1l no,.,e. Prf'ceding- the on~~t of the gangrene 

~ 
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there are usually an~sthesia, tingling, pains, spasmodic moYcmcnts of the 
muscles, and gradual blood stasis in certain Yascular territories. 

The nervous manifestations are Yery remarkable. After a prodromal stage 
of ten to fourteen clays, in which the patient complains of weakness. headache, 
and tingling sensations in different parts of the body. perhaps accompanied 
with slight fernr, symptoms of spasm deH1op, producing cramps in the mus
clPs and contrac-turcs. The arms are flexed and the legs and toes extended. 
These spasms may Jast from a few hours to many days and relapsed arc fre
quent. Jn se,·erc1: c·a3cs epilepsy cleYelops and the patient may die in con.rnl
sions. )i[cntal ::.ymptoms arc common, manifested sometimes in a prelimi
nary clc1irium. hut more commonly, jn the chronic poii::oning, as melancholia 
or dernentja, Posterior spinal sclerosis occurs in chronic ergotism. In the 
intercsl ing group of :2fJ cn~rs studied by Tuczek 3nd Siemens 9 clied at various 
periods after the infcdion. and four post mortems showed degeneration of the 
posterior co1umns. .\ condition similar to tabcs dorsa1is is gradually pro
duced by this slow degeneration in the spinal cord. 

(b) Lathyrism (Lupinosis).-.\n affection produced by the use of meal 
from rnrieties of Yclches. ehidl,r the Lalhyrus salii:us and L. cicera. The 
grain is popularly known as the chick-pen. The grains are usually powdered 
and mixed wW1 the meal from other cereals in the preparation of bread. ~\s 

early as the seventeenth century it was noticed that the use of flour with which 
the seeds of the Lalhyrus were mixed cau:~ed !":tifiness of the legs. The subject 
did not. howew:r, attract much attention before the studies of James Irving, 
in India, who between 185U and 1868 published se\'Cral important communi
cations, describing n form of spastic paraplegia affecting large numbers of 
the inhabitants in certain regions of India and due to the use of meal made 
from the Lalhyrus seeds. It also produces a spastic paraplegia in animals. 
The Italian obserl'ers describe a similar form of paraplegia, and it has been 
obsened in Algiers by the French physicians. The condition is that of a 
spastic paralysis, involving chiefly the legs, which may proceed to complete 
paraplegia. The arms are rarely, if ever, affected. It is evidently a slow 
sclerosis induced under the influence of this toxic agent. The precise ana
tomical condition, so far as I can ascertain, has not yet been detennined. 

(c) Potato-pviso11i11g.-It 11as long been known that potatoes contain 
normally a very small amount (about 0.06 per cent.) of the poisonous prin
ciple solanin, but it is only quite recently that it has been discovered that, 
under certain circumstances, they mny contain the poison in amounts sufficient 
to cause gra\'e disturbance of the syste.m . The increase is due to the action 
of at ]east two species of bacteria, Bacterium solanifcrum non-colorabile and 
Bacterium solaniferwn colorabile, and occurs in those tubers which, during 
growth, haYe lain partially exposed above ground. and in those which, during 
storage, ham become well sprouted. The most exteusirn outbreak of potato
poisoning recorded occurred in 1899 in a German regiment, fifty-six members 
of which, after eating sprouted potatoes, were seized with chills, fever, head
ache, vomiting, diarrhrea, colic, and great prostration. l\Iany were jaundiced 
and several collapsed, but all rccol'cred. Samples o[ the remaining potatoes 
yielded 0.38 per cent. of solanin, and this would indicate that a foll portion 
must ha\'e containccl about 5 grains. 

Treatment.-The source of the infection must be ascertained and the of-
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fendi ng food destro,·ed. The stomach 8hould be washed out and the bowels 
eYaeuated by a brisk sal ine purge. Saline infusions, hypodermic or intra
venous, may promote the elimination of the toxins. 

VI. PELLAGRA 

Definition. - A disease of unknown etiology, with periodical manifei::ta
t ions characterized by gastro-intestinnl di~turlmnces. skin lcsiorn;, anJ a ten
denc)' to changes in the nenous system. 

Historical.-The di::case appears to hare been endemic in Spain by ] 73,1 
:rnd the first description is by Cazal (17(i2). who named it mal de la rosa. 
lt 1:1xi~tccl in Jtnly in 17 50 and was describl'cl in 1771 by }'rapolli. \\'ho gave 
it the name of pelb1gra (rough skin). By th e eighteenth century it had 
sprend ornr northern Italy and had appeared in France nnd in Houmania. It 
i• quite probable that there hare been sporadic eases in the l"nited States for 
th<• ]a 0 t fifty )·ears. 

Distribution.-The diHa..:e i:-" prernlent in rart$1 of i;:outhern Europe, par
tieulnrly in Italy and Houmania. There are probably 100.000 rn.:.e:.; in ltaly 
at1d fl0 .000 in Houmania. It exists in Spai n. Portugal, Frlt 1we, and 
the rnitcd State~. in the s.onlheastern p~Ht of which country the h:ls 
sprrad rapidly in the 1a ~t few years. Better diagno$1is can hardly ex plai n tlie 
frequency. as the disease is so striking in its manifestation..; that many cases 
could hardh· be 01·erlooked. The reported deaths in the United Slate• in mos 
were 23. in 1909. ll6. and in 1910. 3GS. There is evidence tlrnt the disea;e is 
to some extent one of particular localities, as bcri-beri; it is also a disease of 
the count ry more than of the cities. Thi~ applies particularly to Europe, but 
in the rnited St.ttes many of the small towns and dllages show a number of 
cases. As regards the influence of place, the number of cases in the asylums 
of the l ' nited States is signi ficant. 

Etiology.-The came of the disease is as }'et unknown. rrhcre are two 
main ' 'iews, one that it is caused by somethi ng in the diC't. in other words, a 
fOod intoxication . and the othC'r that it is clue to infection of some kind. If 
the latter be the case the infectious agent is apparently not conveyed directly 
from person to person. and Smnbon suggested that it may be a protozoa} dis
ease, carried b_y sand flies of the genus Bimulium. 'There is absence of proof 
that the cli:-"ease ii:; commu nicated from one person to another . l n the Hal ian 
institutions. where a large number of pelltigrins are treated, no attC'nclant has 
contracted the disease. ] f clue to food intoxication, the accused ariiclc is corn 
(maize), comparable to the part thought to be played by rice in bcri-beri. 
\rhile there is no doubt that isolated cases arise in persons who haYe ne\•er 
cnten maize. yet these are sporadic instances and the geographical occurrence 
of the diseas~ in endemic form Yery Jargely corresponds with the culth·ation 
and con:-"umption of corn. A toxic sub::tance in the grain, present before con
i:.umption or dewlopNl afterwnrds. subst:mces due to alt~rations in the grain, 
or f ungi growing on it lrnYe been sug!!e:.=tc<l as re~pons1ble. The associatiou 
of the eat ing of spoiled corn with the appearant·e of the disease has bct'n notrd . 

. \ OE.-The diseu~e occurs at any age. I.mt the majority of cases are be
tween twenty and forty years. As reganls rac·es. the negro is more susccpti· 



hie than the white, and, in reference to sex, women are apparently slightly 
more susceptible than men. 

Occt'PA'flO~.-]n Europe the disease is almost confined to laborC'l"S or the 
poorer closses. but this is not true of the l"nited States. 

E.\sos.-The effect of this is very striking and the ll iscn.-:e oc·rurs par
ticularly in the spring and sometimes in the autumn, both in its 011sd an<l 
r ecu JTt.'nccs. 

Pathology. -There is nothing characteristic in the morbid anatomy. In 
the acute cases there may be atrophy of the walls of the intestines, fatly <le
gem•ration of the internal organs and clrnnges in the nervous i::ytitCm. The 
alterations in the cord arc fairly constant. rrhere is degeneration of the lat
eral rolnmns in Lhe dorsal region and of the posterior columns in the cenical 
and dorsal regions. ]n the brains of patients with mental deterioration atro· 
ph~ of the cerebrum is found. As regards the pathogenesis there are two 
vit>ws. one that it is a chronic disease with recurring exacerbations, the other 
that iL is clue to repeated poisoning. 

Symptoms.-Thesc vary markedly in sernrity, usually appearing in the 
spring and sometimes in the autumn . There is always a icndrncy to recur
rence, and with each sncceecling attack more damnge is done, particularly to 
the nerrnus S}l'fem. The on~et is usualiy in the spring with indefinite symp
tom.::;. s11rh as weakness, headache. and depression. 

D1GESTl\'E TR.\CT.-Disturbancc of the alimentary trnct is usually an earlv 
symptom. Jn the mouth there may be sensatio~s of heat, with loss o.f 
tast~ . Stomatitis is common, the mucous membrane is Yery red. ulcers may 
appear and the epithelium is stripped off, le3\·ing a raw sur1':_1ce so that chew
ing is painful. Anorexia, nausea, vomiting and dyspeptic symptoms are com
mon; there is also diarrhrea, often severe and accompanied by pain, the stools 
being serous or bloody. 1t may alternate with constipation. 

SKi~.-'I'he erythema usually begins on the backs of the hands and at 
fir2t re~emblcs an or<linary sunburn. There may be puffy swelling. The af
fected areas are symmctrjcal anc.l sharpl,r defined as a rule, extending aborn 
the wri;t and clown to the last finger joint. The face. neck and feet may be 
all'l~ctt><l in the same way. rr he process may not adrnnce any further, the 
skin becometi <larker an<l clesquamates. after which some pigmentation remains. 
ln other cases vesicles and bullre form, containing serum or pus. rrhe:;e dry 
gra<lually, with the production of fissures. After drying and desquamation 
the skin may haYC a clr_y appearance and a deep red color. \\"ith repeated 
attacks the skin may become indurated, thickened and dark in color; later 
atrophy and thinning may follow. Exposure to the sun may ham an influence 
on the eruption, but is not the cause. The erythema occurs sometimes on pro
tectetl parts. 

XEn,·ot·s SYSTEM.-ITeadache and Yertigo arc common. )fcntal features 
are often marked, among which are confusion, duilness. lassitude, irritability, 
feelings of anxiety and depression, change in the dispof'ition. and hallucina
tions of sight and hearing. 'J'hes.e may progress lo profound depression and 
ultimately to dementia. .:\fania occurs sometimes and suicidal tendencies are 
not uncommon. 'l'he s.rrnptorns due to changes in the cord vary with the 
lesion. A spa~tic condition. cfo;turhances of SC'mw.tion, paraly~is of the sphinc· 
ters, or lus~ of the reJlexes of the leg-~ may Uc fouu<l. 



PELL\GRA '113 

The blood shows no special features beyond those of a secondary an:.'Emia. 
The temperature is usually normal except in the acute ca~cs in whic:h feH~r 
ou·nrs. 

Clinical Forms.-The cliH1a8c occurs in two main forms, an acute and a 
chronic recurrent form. In the ac:utc form there arc fcwr. marked pro:~tra
tion. :oC\'Crc <liarrhm1, dl•lirium or stupor and a rapid downward course. Death 
ma,· occur in a few weeks from the onset. Thc~e cases seem to be more frc
qu~nt in the United States than in Europe. Jn the chronic form the nrnni
fr~tations are not scYerc, but tend to recur each year, an<l each attack leaYcs 
the patient in a worse condition. There is always the tendency to mental de
terioration which occurs in fully 10 per cent. of the ca~cs. Death occurs from 
C'.xhaustion and cacliexia, or intercurrcnt di~ca~e . Fortunately, suc·c:ced-
ing attacks are nol more se,·ere than the preceding on.cs. There 
are instances of this persisting fo r twcnty-fhc years. Cases without 
the skin lesions-pellagra sine pcllagra-ha,·e been dcscri\Jed. 

Diagnosis.-A typic:nl case offers no clitncullics, but in llic absence of the 
skin lesions conRiclcrable difficulty may be experienced. Scuny rnig-ht giw• dif
ficulty, but the absence of the other features of pellagra should be conclusiYe. 
Skin lesions o( the nature of erythema might cause confusion, but the ab::cnce 
of the gene ml features remoYcs doubt. Sprue may he cliflicult to separate; 
in fact, some consider it a form of pellagra. The psychical features might 
~ug~cst general paresis, but the skin lesions and digesti,·e disturbance should 
rnake the diagno:::is clear. The acute casts might be mistaken for rnrious 
infrc·tions. but the erytherna and gastro- intestinal Ieatures should preYent this. 

Prognosis. - 1 n the Pnitecl States the outlook is re,!tarded as serious, if not 
nz; regards death. certainly as regards ultimate rcco\'cry. rn Europe. where 
the disease has existed for a long time. the prognosis is more farnrablc, and 
in ltaly in some years the mortality was only 4 per cent. Jn cases with acute 
fentures or (e,·er the prognosis is graYe and signs o! severe tox:rmia or of 
mental in vo lvement are ominous. Erythema of a moist character is regarded 
a~ a ~Ta\'e sign. Any complications should be regarded seriously. The prog
nosis is best in the chronic cases without menta l features. The outlook is 
s•~rious in asylum cases. 

Prophylaxis.-c·Peasant life. pon•rt_r, and polenta (corn)., ham been giYen 
n.;: the causa l factors. ImproYement in the li,ing conditions and good sani
L.1tion arc important points in the pren:•ntion. .\a to the use or corn, there 
rnn be no question of the importance of careful inspection to pren•nt the use 
of spoiled corn. pnrtirularly in institutions. Th<'fe ia no c,·i<lcace to suggest 
the need of isolation of pcllagrins. 

Treatment.-The patient :-:houl<l be placed in the be::-t gmcral hygienic con
d;tions and a change of climate is ad,·isable. Rest in bed is necessary while 
the s.nnptoms are ac:nte. The diet should be as nutritious as possible and the 
diarrhCI'a need not interfere with taking sufficient nourishment. Salt should 
be gh·en freely. There is no proof that we have any remedy with a specific 
influence. A r~enic has bern giYen by the mouth or by injection. .\tox.vl and 
::alrnri;::r1n IHl\l' lwl'n usetl in ordinary dosage. but ari;::cnic by mouth. as Fow· 
lrr"t> solution, is apparently more useful than the newer preparations given 
by injection. Tramfu~ion of blood, both from healthy indi,·iduals a~1cl those 
who ha'c rcc:mercd firm the <li,eac:f'. has h<:'('11 <lnnc apparently with good 
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results in some cases. Symptomatic treatment, on the whole, seems to have 
been us successful as any special measure and should be carried out as de
manded by the conditions in each patient. 

VII. BERI-BERI 

(Kakke, Endemic .lfollifile Keurilis) 

Definition.-.'. \. disorder of metabolism a~5ociatcd with the defect of certain 
unknown clements of the food. and charactcrizc<l clinically by multiple neuri 
tis, anasarca, and musC'ular atrophy. 

History. -'!.'lie disease is belie,·cd to be of great antiquity in China, and 
is possibly men tioned in the oldest known medical treatise. Ju the early 
years of the nineteenth century it attracted much attention among the ~\nglo

J ndian surg-cons. and we may date the modern sricntific study of the disease 
from ::\ lalc:olmson's monograph. published at Madras in is:J.;. The opening 
of Japan g1.we an opportunity to the European physicia ns ho1ding uniYersity 
positions, particularly Anderson. Baelz. Scheubc, and more recently Grimm, 
to inrestigate the disease. T he studies of the natire J -apanese physician::;, 
particularly :J [ iura anU Takagi, and of the Dutch ph,rsiC'ians in the East, 
hare contribut('d much to our knowledge. The n•cent stucli('S of Schaumann, 
Fraser, Stanton, and others and the dietetic experiments in the Philippines 
hare confirmed the older views that it is a disorder depending upon an im
perfect dietary. 

Distribution. -It is 'pecially preYalent among the )fa lays, ChineEe and 
Japanc~c. aml du ring the Russian war more than 50,000 cases occurred in 
the Japanese army. lt prcrnils excessively in the Philippines. In India it 
is less common. L ocalized outbreaks h:.we occurred in Australia . lt prernils 
in par ts of Honth ,\rnc rica, and in the West Indies. It is met with among 
the fishermen of Xor\\'av aucl of the Xewfoundland Ba nks. It occurs also in 
asylums. in whith U1erc. ha\'C been seYcrc outbreaks in the "United l:Hates. nnd 
in. the Jliehmoncl Asylnm, Dubliu. in the years lSD~, 18% and 18D7 under 
conditions of OH' r-crowcling. 

Etiology.-Two main ,·icws have prerniled: That it is an acute infec
tion and that ii is a disorder of metabolism. Xumerous bacteriological studies 
haYC not cl('f<'nnined the presence of any definite organism. On the other 
hand. the work of the past few years has confirmed the food theory widely held 
in J apan. 

Studies in the Far East learn no doubt that the disease is there due to a 
diet of rice from which the pericarp has been rcmo,·ecl, in what jg called '·pol
ishing'' or '·milling.'' r:l'his is an old story. as the Dutch knew of the as~ociu
tiou of the di:.-ra~e with rice. and it was by modifying the rice. diet of the 
sailors that rrakagi eradicated beri-beri from the J-apanese nary. Braddon, 
too, showed the importance of the retention of the pericarp for the prevention 
of the disease. 

Schau ma nn·s experiments, which hare been amply confi rmed by Fraser 
and Stan ton, ]cave uo question that bcri-beri is associatC'd with a diet freed 
from the materials existing in the pericarp. Whether the~c arc the pho~phorus 
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compounds, as Schaumann belie\'€~, or some unknown sub::-.tances, as Fraser 
and :Stnnton holol, has not yet been settled. 

That heri-hC'ri occ·urs in.~hip~ and in in5titutions may be explaine<l Ly the 
fact that in the 1lietary. though it may not be of rice, similar compounds are 
lacking. On the other hand, certain French workers in the Ea>t hold that 
white rice alone does not produce the di:.:ease, and that there mu~t be some 
other factor, since the great majority of rice-eaters in the East are immune. 

Other factors are o,·ercrowding. as in ships, jails and asylums, hot and 
moist seasons. and expo~ure to wet. )[ales are more subject to the disease 
than females. Under good hygienic contlitions Europeans ntrcly contract the 
disease. 

Symptoms.-The incubation period is unknown, but it probably cxten<ls 
OYer several months. The following forms of the disease are recognized by 
Scheube: 

(a) THE n.~co:uPLHE OR RUDD[EXTARY FORM which often sets in with 
catarrhal symptoms, followed by pains and weakness in the limbs and a lower
ing of the sensibility in the legs, with the occurrence of parresthesia. Slight 
<rdcma sometimes appears. .\fter a time parresthesia is felt in other parts 
of the body, and the patient may complain of palpitation of the heart, uneasy 
sensations in the abdomen. and sometimes shortness of breath. There ma\· be 
weakness and tenderness of the mu~cles. After lasting from a few day's to 
many months. the~<.' sympto1n:; all di:rnppear. but with the return of the warm 
weather there may be a n:t·urrence. One of Scheube's patients suffered in this 
way for lwentv rnar5. 

· (b) THE i~T;WPJIIC FOIL\[ sets in with much the same symptoms. but the 
loss of power in the limbs progre::=-e.:: more rapidly. and very soon the patient 
i" no longer able to walk or to moYe th~ arms. The atrophy, which is asso
ciated with a good deal of pain. may extend to the muscles of the face. The 
redernatous symptoms and heart troubles play a minor rOle in this form, which 
is known as the dry or paralytic Yariety. 

(c) T1rn \\1ET on. Duors1c.\.L Foinr.-Sctting in as in the rndimcntary 
rnriety, the ccdema soon becomes the most marked feature, extending ornr the 
whole subcutaneous t issue, and associated with effu~ions into the serous sacs. 
The atrophy of the muscles and disturbance of sensation are not such pronii
nent symptoms. On the other hand, palpitation and rnpid action of the heart 
and dye:pnrea arc common. The wasting may not be apparent until the dropsy 
disappears. 

(d) T11E .\Ct"TE, ]>[R~1c10cc;;. OR C.\UDI.\C Fo1nr is characterized by threat
enings of an acute cnnliac failure. c()min!! ou rapidly after tlrn existence of 
slight symptom~. such as octnr in the ru<limentary form . Death may follow 
within twenty-four hourE- : more commonl,,- the symptoms extend o\·er sernral 
weeks. Widespread paral,Ysis with au:esthesia may be present. 

The mortali(I· of the disea'e varies grently, from 2 or 3 per cent. to 40 or 
50 per cent. an;ong the coolies in certain of the settlements of the ~Ialay 
ArchipelaRO. 

Morbid Anatomy .-The most constant and striking features are changes 
in the peripheral nerves and clegenerati\'C inflammation invoh'ing the a.xis 
cylinder and mcdullary 'henths. In the acute cases this is found not only in 
the peripheral nerres, but also in the pneumogastric and in the phrenic. The 
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£bres of ihe voluntary mmcles, as well as of t.he mvorardium, arc also much 
dtgcneratc<l. · 

Diagnosis.-In tropical countries there is rnrcl.v any cliflicully in the 
diagnosis. In cases of peripheral nenriti:::, a~i::.ociatecl with c:erlerna, coming 
from tropical ports, the pos~ibility of this disca;;;e should be rc111e111bc·red. 

The peculiar epidemic dropsy of Calcutta and Bengal is probably bcri-lJeri . 
Greig has shown it to be a. nutritional clio.:orclcr associated wilh the use of 
polished rice. 

Prophylaxis.-?\Iuch has hem clone to pre\·ent the disease, parlicularly in 
Japan. There has bC'en no more remarkable triumph of modern hygiene than 
Takagi"s dietetic reforms in the .l:ipancsc rnn·y. g\"Crywl1crc in the East a 
change in (he d iet has been followed by the cfoappearanee of (he disease. Jn 
the Straits Settlements a group of men took Xo. 1 polished while Siam ricr, 
and dcrclopecl bcri -bcri witliin sixty d;1ys. A group t!rnt took unpolished rice 
remainr<l free from the dieensc. By exchange of clothing, conb1ct, living to-
gether. the disease was not connyed from one lo the other. T hen the 
group that had partaken of !he 1111polishecl 11·as feel 11'ith polished rice, 
and withi n two months cleYeloprd beri -beri . 

The clrnngc of diet in the Philippine Sc-outs in$tituted on September 30th, 
HIOfl, ha~ been followed by remarkable results:. l nstead or 20 ounces of highly 
milJed rice. the amount was limited to ]() ounces o[ unpolished rice. The 
number of aclmii::sions for the disea~e in 1908 and 1909 in a strength of men 
of 5,000 was 619 and 558. In 1910 there were 50 cases, and in the first fiye 
months of 1911 only one case. Chamberlain, from whose report I quote. 
states that the Philippine experiments bear ont at e1·e ry point the poli shed 
rice theory of the production of the disease. .After ha,·ing been conti nuously 
present for fiye yea rs at the C11l ion Leper Colony in the Philippines, beri -beri 
disappeared entirely in nine months after the use of unpolished rice was 
en forced (Heiser). 

Treatment.-lt is a Ycry chronic and obstin ate malady. A nutritious diet, 
without much rice, rest in bed, purgation for the dropsy, cardiac st imulants, 
and the usual measures for the neuritis are the in1porhrnt factors in the t reat
ment. Sal icylatcs and saline laxati\'es are used jn Japan. 'Yhen t he cedema 
has subsided massage, passive mo;rcments, and electricity may be used for th 
atrophic muscles. 
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DISEASES OF J\IETABOLISM 

I. GOUT 

(Podagra) 

Definition.-A disorder oi metabolism associated with retention of uric 
acid and of other purin bodies in the body, characteri zed clinically by attacks 
of acute arthritis, the deposition of socl ium-biuratc in and about the joints, 
and by the occurrence o[ irregular constitut ional symptoms. 

Etiology.-Thc purin bodies, aclenin, guanin. hypoxanthin. xanthin, and 
uric acid. result from the transformation of the nucleo-prott'ins o( the food and 
of the tissues by ferments or enzymes, each one of which has its own specific 
action. Among the proteol.Ytic enzymes nuclease has a uni,·crs.a l cli:5'.trihution, 
and. no matter what the source of the nucleo-protein, it sets free aclenin and 
guanin. Specific enzymes also liberate uric acid from the nucleo-proteim= of 
the tissues a nd from the purins of the food. Once formed, the difficulty is to 
get rid of uric acid from the system, and this appears to be one essential factor 
in the etiology of gout. Birds and serpents, unable to oxidize it, excrete forge 
quantities. "A ll mammals, with the important except ion or man . are able to 
destroy mic acid ra pidly and in considerable quantities. This dcF-truction 
is. an oxidation t1ccornplishecl by a specific enzyme ca ll ed uricase, and the reac
tion seems t o consist of the removal of one of l he carbon atoms from the uric 
acid, thus conrcrling it into the more readi l,r solubl e allanloin" (Wells) . 
These transforming enzymes are Yery variously distributed in the body; nu
c1ease is present in all ce~ls, adenasc and the xanthia enzyme are not so widely 
distributed . U ricase, on which the uricolytic power of the different tisrnes 
depends. is prC's.ent ch iefly in the lirnr and k idneys of mammals. and to a less 
de~ree in the muscles. }[an alone seems to ha"e a difficulty in oxidizing uric 
ncid. E,·en on a p11rin-frce diet h e excretes daily a certain amount. and pnrin
rich food is at once followed by a rise. In other mammals it is readilv oxY
dized into allantoin, of which l;uman urine ne,·er contains more than a~ tra~e. 

Gout. then, cannot be regarded as loss of the power of a gi,·en indi,·idna! to 
destroy uric aC'icl. ~inre this does not appear to be an arfr·e function in the 
human body. Lo::=$ of po\\'er to eliminate favors the deposition of uric ac:id, 
and incliYiduals who cannot get rid easily of their purius, endogenous or ex· 
ogcnous;. nm~· be !'nirl to be gouty. 

There i~ ,, form of gout in swine, characterized by a depos.it of guanin in 
the musclc::;-thc chalky flakes which are so often seen in old Yirginia and 
Westphalian hams-and it has been found that the pig's liver is deficient in 
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the enzynw guana!=C', which in other animals oxidize:; thi~ purin body. \\'e 
cannot say yet how grC'at is the part played by uric acid iu hunrn.u gout and 
how muC'h by the other purin bodies. but r"cent work faror1' the riew that 
imperfed elimination rather than imperfect oxi<lation of the purin bo<lie::. 
is the chief fodor in the disease. 

'I'he normal dail.\' output ol uric acid is from 0.0--1 to 1.0 gm .. and it is 
greater by di.I.'' than b.'' night. The amount from the intake of the C'xogcnous 
oxy-purins rilric:'i from 40 to 60 per cent. of the tofal purin content. The 
more adiYe the functions of the body the greater the di::charge. Serere 
exertion. forer and exposure to cold increac::c the output. The a111ou:1t is greatly 
influenced by food. partitularly when rich in purin bnsrs. For example, after 
a meal containing sweetbread the amount may be double<l. lii gouty persons 
the output is low, nnd l hare hnd cases of toplw.ceous gout in which, in the in
terrnls between the attucks, lhe excretion was nil (Fulcher). \\'ilh the onset 
of an attack the output rises, and the phosphoric ::tcitl is also greatly increased, 
as shown in Chart XlY. 

PREms1•0:--1xo F.\CTOns.-IIcredity is important. ] n from 50 per cent. to 
60 per cent. of all ca-:cs the disease l'Xisted in the parents or gnrnllparents. and 
the tnrn.;;mi..;.;ion is more marked on the male side. :Jfales arc more subject 
than femaif'1' . Tt is rnrely seen before the thirtieth year, though cases han 
occurred before pubNty. and eYen in infants at the breast. 

Alcohol is an important factor iu the etiology. Fermented liquors are 
more apt to came it than distilled spirits, and the disease is much more com 4 

mon in Eng'iand and in Germany. the countries which consume the large-:t 
amount of lu.'er pet capita. The disease i~ common in the Lnited States, and 
is perhaps on the incrc;.15e. As Futcher pointe<l out. gout is only one-thin.l 
less frequent at the Johns Hopkins Ifo;pital than at St. Barlholomcw·s Ilos
pital. London . Among 18,000 pi.1lieuts in my war<ls there were 50 cases of 
gont; all but three in whites, and all in males but two (Fulcher). 

Footl plays a rOle of importance equal to alcohol. O\"crcating without 
acti\"e exercise is a special predisposing cause. But the di~casc is by no means 
confined to the well4 to-do. A combination of poor food, defoctin~ hygiene and 
the exccs:-.iYe cons ump! ion of malt liquors makes '·poor man's gout" not in4 

frequent. 
Occupation is of great importance. and the clisea3-e is much more common 

in "·orker5 in breweries, and in persons who deal in any way with alcohol. 
It is not uncommon in persons of great mental and boclil~· Yigor. Among 

distinguished members of our profession who ham beet'\ terrible sufferers were 
the elder Staliger, Jerome Cardan and 8ydenham. The statement of the 
latter, howen•r. that '·more wise men than fools are ,·ic:tims·' of the affection, 
does not hold good to-day. The celebratl.'d Pirckhcimer wrote a famou:; 
".\pology for Gout" (1521), and there is much truth iii what Podagra says; 
"For I take no pleasur<:: in those hard, Tough, rnsticke, agresticke kind of 
people, who UC\'Cr are at rest, but always exercise their bodies with hard 
labors, are ever moyling and toyling, do seldom or neYer give themseh·es 
to pleasure. do eudure hunger, which are content with a slender diet." (Eng~ 
lish Edition, lGl 7.) 

Among the directly EXCnrxo C.\t:SES of an attack may be mentioned a 
meal with large quantities of rich food and too much to drink; worry, or a 
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sudden mental ~hock, and in sensitive persons a slight injury or accident 
mav be followed hr acute arthritis. 

·Morbid Anatomy.-Thc b/uod contains an excess of uric acid. It may be 
obtained from the blood-~erum by the method known as Garrod's uric-acid 
thread experiment, or from the ;erum obtained from a blister. To 3 ij of 

W:ma. JANUARY FEBRUA.RV 

1.3 _J I ~rl-+++-t-+-t++-t-+-t-++-+-H-+-+-t-+-H-+++-+-'-1 

t-++++-t-+-1-++-+-+-t-++-++i#-+~H-+++-+-++-i 

CHART XIY.-URIC Acm AND PHOSPHORIC ACID OUTPUT JN CASE OF A CUTE GoUT. 

serum add TTt ,_,j of acetic acid in a watch-glass. A thread immersed in 
this may show in a icw hours an incrustation of uric acid. The experiment 
is rarely sncces:dul ("ven in ca:i.es of manifest gout. This excess. also, is not 
peculiar to gout. but occurs in leukremia and cldorosis. The red cells in the 
"lead-gout" cases may e.liow basophilic gTanular staining. 
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The important changes are in the articular fo:sues. The first joint of the 
great t.oe is most frequently invohed; then the ankles, knees, and the small 
joints of the hnncls and wrists. The deposits mfi)' be in all the joints of the 
Jowrr limbs and ab,rnt from those of the upper limbs (Sorman "J!oore). lf 
death takes place during an acute paroxysm, therc arc signs of inflammation, 
hypcr~mia, swelling of the ligamentous tissuci::.. and of effusion into the joint. 
The primary change, according to Ebstcin. is n. local necrosis, due to the 
presence of an ex<:C$1?- of uratcs in the blood. Thi~ is seen in the cartilage 
and other artic·uhn tissues in which the nutritional currents are slow. In 
these areas of coagulation necrosis the reaction is always acid and the neutral 
urntcs are clepositrd in crystalline form. as insoluble acid uratc. The articu
lar <:artilages arc first invohcd. The gouty deposit mny be uniform. or in 
small areas. Though il looks superficial, the deposit is invariably interstitial 
and covered by a thin lamina of cartilage. The depo,it is thickest al the part 
most distant rrom the circulation. The ligaments and fibro-cartilage ulti
matcl.Y become i1wolYcd and are infiltrated with biurate deposit~, the so
cnlkcl chalk-stonet-, or tophi. These are usually coYcred by i;:.kin; but in some 
cases, particularly in the rnetacarpo-phalangeal articulations, this ulcerates 
and the chalk-stone~ appear externally. The s~·no,·ial fluid ma>' Hlso contain 
c·ry!'tals. In H'ry long-slanding c:ascs, owing to an cxccssi,·c depo~it, the joint 
becomes immobile. The marginal outgrowths in gouty arthritis are true 
exostoses (\\'ynne). The cartil;.1gc of the ear may eontain tophi. which are 
ECCn as whitish nodules at the margin of the hC'li.x. The cartilagC's of the nose,. 
eyelids. and larynx arc lc~s frequently affected. 

Of changC's in the internal organs thoi;:.e in the renal crncl \'ascular E-ystcms 
are the most important. The kidney changes bclic\'cd to be characteristic 
of gout are: (a) A deposit of urates chiefly in the region of the papiUre. 
This, however, is less common than is usually supposed. Norman Jioore 
iouncl it in only 12 out of 80 cae.es. The apices of the pyrmnids show lines 
of whitish deposit. Ebstcin has describrd anc. figured areas of necros is fo. 
both cortex and medulla, ln the interior of which were crystalline deposits of 
mate of soda. (b) An interstitial nephritis, either the ordinary "contracted 
kidney" or the artcrio-sclcrotic form, neither of which is in any way dis
tinctive. 

The metat.arso-phal:rngral joint of the big toe should be carcfull:• exam· 
ined, as it may show typical lesions of gout without any outward token of 
arthritis. 

Arterio-sclerosis and cardiac hypertrophy are Yery con1::tant lesions. Con
cretions of urate of soda may occur on the \'ahes. 1[yocarditis is common. 

Changes in the respiratory system are rare. Deposits haYe been found in 
the meal cords, ancl uric-acid crystals have been found in lhe sputum of a 
gouty patient (J. W. )foore). 

Symptoms. -Gout is usually diridetl jnto acut<:>, chronic, and irregular 
forms. 

AccTE GouT.-Premonitory symptoms are common-twinges of pain in 
the small joints of the hands or feet, nocturnal restlessnci:s, irritability of 
temper, and dyspepsia. 'rhe urine is acid, scanty, and high-colored. It de
posits uratcs on cooling, and there may be transient albuminuria. rl'here 
may be traces of sugar (gouty glyeosuria). Before an attack the output of 
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urir nricl i~ low anrl is also diminished in the early parl of the paroxy::.m. 'flit> 
relation of uri<' and phosphoric acids to the acute attacks is well rcpre~el'.tit'Ll 
in Chart X l \·. JH'<.1 pared by Fukhrr. Both are {'Xtrcmcly low in the interrn.k 
bPt reach normal limits shortly after the ons('t or the acute symptoms. The 
])hosphoric aC'id and uric acid show almo:;:t. purallcl (·une::;. The patient was 
on a H·ry light fixed diet at the time the determinations wNr made. Jn some 
instance:::. the throat is sorr. and then" ma~· be a~thmatic s,rn1ptorns. The 
attac·k ~ds in usually in the f'<irly morning hour..;. The patirnt is arou:;:ed 
by a. !'C'Hre pain in thr nwt;1t;uso-phahrng(·<1l arlil·ulation of lht1 big- toe, and 
mor<' l:Ommonly on the rig-ht tl1an on tlw Jpft Ri1h1

• 'l'lil' pain ii-l a~onizing, 
and. as Syd1.:nham says, '·insinuates it_~C'lf with thc· mo::;t l'x<p1i--ite cruelty 
among thC' nunwrous Rmall bom'...; of tliC' tnr:->U!'; and rul'futarsn:.:. in the liga-
ment~ of whi<'h ii is The $\\'l'li:.:. n1pi<lt.Y. nnd becomes hot, 
Lem<'. and shiny. nnd thC' pain makes the 
palient l'l1l'I as ii' the in ~1 'it·('. 'l'l!i.'l'l' is fe,·er, aocl 
the frmpernturr mn,\' F. Tmn11:11 morning the seYerity of 
the symptom~ ~uhi:.ides, ancl. althou~h tllC' joint ren1ainl:' :•wolll1 ll, tlw da\· may 
be passrd jn comparatin• comfort. The sympto1m: 1w·ur the nr:\t ni!:{ht. antl 
the fit. a:.:. it is talll'1l, u:-:-nally la:-;ts for from fi,·r to eight tfoy.;;, the seYrrity of 
the symptoms f{ntduall.r abating. Thrrr is 11:-\uidly a 111ollt•rnlr lrucocyto5is 
during the acute manif(' ... ftlt ion<::.. O('c·aRionally othrr joints are inrnln•d. 
partkularl~· the big toe ot' the oppositt:> fool. Till• inflammation, howe,·er 
foten"'C', nen:1 r got'S on lo ~nppuration. \\.ith iliC' :-uh:'idt'lll'l .. ot' the swl'lling 
the skin cle:.:•1uan1ates. 'l'he tar~us nlone nm.'· be inrnhed and '<O obstinate may 
be tlw jnflammation that the question of suq~iea l interfel'cn<:e may be rai::Nl 
in the belief that it is tubertnlous or suppura tiP'-. .\fter the attack the gen
eral health may be much i111pro\'e<l. As .\ rda .. u~ remnrks. a person in the 
inlerrnl has won the race ai the Olympian games. Heeurrences are frequent. 
Some patients ha Ye three or four attacks in a .rear ; others suffer at longer 
hltcnals. 

The term relro('edent or suppressed gout is uppliecl to se rious internal 
symptom~, eoinci<lent with a rapicl disappearance or improrement of the local 
signs. Yery remarkable nrnnil\•stations may occur under these circumstances. 
'fhe patient nrny han.' seYe re gaslro-intestinal symptolllt-i-pnin. \'Omiting, diar
rhcea. and great cl1'pression-;_1ml death may occur during such an attack. Or 
there may be cardiac manife:;tations-dyspncra, pain, and irregular action 
of thr lwart. In Ronw instances, jn which the gont is ~aid to attack the heart, 
an atutr peric·arclilis prO\·es fatal. So. too, tlll'rP nm.'· be marked cerebral 
manife~tations-<lelirium or coma, and even apoplexy-but in a. majority of 
theRe in~hrntc~ the symptoms are. in all probability, urOC>mir. 

Cnnox1c Got·T.-\\.ith incr('asecl fn .. '<1uenc.\' in the attal'ks. the articular 
SJ'mptoms persist for a. longer time. and gradually many joints become af
fectrd. l)('posils of urates take pl<tee. at first in the articular rartilagcs and 
then in the.• ligament~ and cap:::uJar tissues; RO that in the ('Olli':"(' of years the 
joints hcc-omc :-:wol\en . irregular. and deformed. rrhe feet are usually first 
affl'rit·<l, tlwn tlw hands-. l n SC'\'Cl'e cases there may be extcnsi,·c concretions 
nbout the elbows and knees and along the IC'ndom; and in the hur~a'. The tophi 
app<'nr in the earti-. 1-;o inall.r. a uniquc elini(·al picture is prn<lul'e11 which c:an 
not l>l' 111i:-;b.1k<·n for that of <lllY other affl1dion. The :-kin on•r the tophi mny 
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rupture or ulcerate. and about the knuckles the chalk-stones may be freely 
expo~ed. l)aiients with chronfo gout are usuall_y dyspeptic, often of a sallow 
complexion. :m<l show signs of arterio-sclerosis. The pulse tension is increased, 
the rnssels are stilt. and the left ventricle i s hypcrtroplii<"d. The urine is 
increa~cd in amount, is of low specific graYity, and usually contains a sli,!!ht 
amount of albumin. with a few hpline casts. Severe cramps im-ohing the 
calf, abdominal, and thoracic muscles are common. Intercnrrent attacks of 
acute polyarthritis may occur, jn which the joints become inflamed. and the 
temperature ranges from 101° to 103° l?. There nwy be pain, redness, and 
swelling of seYNal joints without fcn~r. Lra>mia, pleurisy, pericar<litis, peri
tonitis, anLl mcningiti::i are common termin;1I ilffcctions. 

I1:rn:c;n •. \l! Got:T.-This is a motley, jJJ -clefined group of symptoms, mani
festations of a condition of disordered nutrition. to which the terms gouty 
diathrsis or lillta'mic stale have been giren. Cases are ~{'Cn in mc111bcrs of 
gout.'' fnmilic'I, who nrny nerer themsehcs lrnvc suffered from the acute dis
ease. and in persons who han~ liYcd not wisclv but too \\'ell, who hare eaten 
and drunk largely. lin~d Sedenta ry liYe~, and ~·et ha,·c been fortunate enough 
to escape an acute attaek. lt is interesting to note the Yarious manifestations 
of the disease in a fnmily with marked hereditary disposition. The daughters 
often escape, while one son may ha,·e gouty attacks of great i:ererity. eren 
though he liYes a temperate life and tries in e,·cry \\'ay to :noid the conditions 
favoring the disorder. _\nothn son has, perhaps, only the irregular manifesta
tions and ncrer the :irutc articular nffedion. \\"hilc the irregular features 
are perlrnps. more often met with in the hereditary affection, they are by no 
means infrequent in persons who appear to ha,·c acquired the disease. The 
tendency in some families is to call cYery affection gouty. £,·en infantile 
complaints. such as scald-head, naso-pharyngeal Yegctations, ancl enuresis, are 
often regarded. without sufficient grounds, as niclenccs of the family ailment. 
Among the commonest manifestations of irregular gout arc the following: 

(a) Cutaneous Er11ptio11s.-Oanod and others have called special atten
tion to the frequent association of eczema with the gouty habit. 

(b) Castro-intestinal Disorders.-Attaeks of what is termed biliousness, 
in which the tongue is funcd. the breath foul, the bowels constipated, and 
the action of the ] i\'Cr torpid. arc not uncommon in gouty persons. A gouty 
parotitis is described. 

(c) Cardio-rascular Symptoms.-With gout arterio-sclerosis is frequently 
ai::sociated. The blood tension is persistently high, the ve~::el walls become 
i::tiff, and cardiac and renal changes gradually occur. In this condition the 
i::_Ymptoms may be renal, as when the albuminuria becomes more marked, or 
dropsical symptoms supenenc. The manifestations may be cardiac, when 
the hypcrtroph:· o[ the left 1·entricle fails and there are palpitation. irregular 
action, and ultimatC'ly a condition of asystole. Or, finally, thC' manifestations 
may be vascular, anc1 thrombosis of the coronary arteries may cause sudden 
death, or, as most frequently happens, a blood-\'eSsel gives a'rny in the brain, 
and the patient dies or apoplexy. It makes but little difference whether we 
reQ"ard this condition as primari l.Y an arterio-sclerosis or as a gouty nephritis; 
the point to be remembered is that the nutritional di sorder with which an 
excess of mic acid is associated induces in time increa~cd t('nsinn. arterio-::::cle
rosis, <:!hronic interstitial nephritis. and chrmgcs in the myocardium. Pericar-
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di tis is not an infrequent terminal complication of gout. Phlebitis is a trouble
e:ome and not Yery uncommon complication. It may arise in connection with 
varicose Ycins of the lc>gs or it may occur in many venous districts in succes
sion or simultaneously. 

(cl) Xen•ous illa11ifeslalio11s.-Headache and migraine attacks are not in
frequent. Xeura1gia5, sciatica, and panesthesias are not uncommon. A com
mon gouty manifestation, upon which Duckworth has laid stre~fO, is the occur
rence of hot or itching feet at night. Plutarch mentions that Strabo called 
this symptom "the lisping of the gout." Cramps in the legs may also be \ery 
troublesome. Hutchinson has called attention to hot and itching eyeballs. 
A~sociated or alternating with this symptom there may be attacks of episcleral 
conge::tion . ~\pnplexy is a common termination of gout. ~Ieningitis may 
occur, usually basilar. 

(e) l.!ri1;ary Disorders.-The urine is highly acid and high-colored. and 
may deposit on s:tanding crystals of uric acid. Transic1~t and temporary 
increase in this ingredient cannot be regarded as serious. Jn ntany c:a;::.es of 
chronic gout the amount may be diminished. and increased only at certain 
periods, forming the so-called uric-acid showers. ...\. sediment 0£ uric acid 
in a urine does not neces:rnri1y mean an excess. It is often dependent on the 
inability of the urine to hold it in solution. Sugar is found intermittently 
in the urine o[ gouty persons-gout.'· glycosuria. It may pass into true dia
betes. but is u~ually n~ry amenable to treatment. Oxaluria may also be pres
ent. Gouty persons are specially prone to calculi, Jerome Cardan to the con
trary, who rec:koned freedom from stone among the chie[ of the dona podagrce. 
)Iinutc <11rnntities of albumin are wry common in persons of gouty dy~crasia, 
and, when the renal changes are well established, tube-casts. Urethritis, with 
a purulent discharge, may arise, so it is stated, usually at the end of an at
tack. It may occur spontaneously, or follow a pure connection. 

(f) Pulmonary Disorders.-There are no characteristic changes, but 
chronic bronchitis occurs with great :frequency in persons of a gouty habit. 

(g) 0£ eye affections, iritis, gl::mcoma, hremorrhagic retinitis, and sup
puratiYe panophthalmi!is haYe been described. 

Diagnosis.-Recurring attacks of arthrHis, limited to the big toe or to 
the tarsus, occurring in a member of a gouty family, or in a man who has 
lived too well, IeaYe no question as to the nature of the trouble. There are 
many cases of gout. however, in which the feet do not suffer most seYerely. 
,\fter an attack or !11·0 in one toe, other joints may be affected, and it is just 
in such cases of polyarthritis that the difficulty in diagnosis ii:! apt to arise. I 
have had cases admitted for the third or fourth time with involvement of 
three or more of the larger joints. The presence of tophi has settled the nature 
of a trouble which in the previous attacks had been regarded as rheumatic. 
The following are suggesth·e points in such cases: (1) rrhe patient's habits 
and occupation. Jn the rnited States the brewery men and barkeepers are 
often affected. (2) The preecnce of tophi. The ears should always be in
spected in a case of polyarthritis. The diagnosis may rest with_ a sma1l 
tophus. The student should learn to recognize, on the ear margin, \l'oolner's 
tip, .fibroid nodules, and sma1l sebaceous tumors. rrhe last are easily recog
nized microscopically. The needle-shaped sodium biurate crystals are dis
tinctive of the tophi . (3) The condition of the urine. As shown in Chart 
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Xnr, the UJ'iN1c·i1] Output is usually Yery low during the intenals Of the 
paro:xy:-;m. .\ t the height of the attack the elimiuat.ion, as a rule, i~ greatl.v 
iucreasNl. The ratio or the uric acid to the mea excretion is disturbed in 
gouty cases. :11111 ma.1· fall as low as 1 to 100 or 1 to DO. ( l) The gouty 
pol.rnrthriti:-1 may be afcbrile. A patient with three or four joints red, swol
len, and painful in rheumatic feyer has pyrcxia. and, while it may bl" 
present and often is in gout. hs ab::ence is, I think, a valuable diagnostic $ign. 
~lan,r cases go a-begging for a diaguo:: is. A careful study of the patient's 
habits as to beer drinking, o_f tht· location of the initial a rthritic attacks, and 
the examination for tophi in the ea rs will prevent many cases being mistaken 
for rhl'unrntic fercr or arthritis deformans. Lastly, in these doubtful forms 
o[ arthritis a careful study of the purin metabolism will g ive important iu
forn1ation . 

Prognosis. -'·Once gouty, always gouty" is usunlly true, but by care the 
frequency a1111 intl n:-:it.r of attacks ca n be much rcdu('cd . As regards the dura
tion of life. the state o[ the circulation and kidneys is the most important 
factor. 

Treatment.- ] [yc;rns1c.-lncliYicluals who hare inherited a tendency to 
gout, or who ham shown any manifestations o[ it, should Jive temperately. 
ab$lain from alcohol, and eat moderately. An open-air life, with plenty of 
excre:i~e autl regular hours, docs much to counteract an inborn tenc1enc.r to 
the disease. The skin shou ld be kept actiYe : if the patient is robust. by the 
morning cold bath with iridion after it; but if !le is weak or debilitated the 
cYeni ng warm bath should be substituted . .\n occasiona l 'l'urkish bath with 
acti,-e $hampooi ug is very acl"antageous. The palienl should dress warmly, 
amid rapid alterations in temperature, and be careful not to have the skin 
suddenly chilled. 

DIETETIC.-With few exceptions, persons over forty eat too much, and 
the first injunction to a gouty person is to keep h is appetite within reasonable 
bounds, to eat at stated hours, and to take plenty o[ time at hi s mea ls. In 
the matter of food, is a fa ctor or more importance than quality with 
many gouty per~ons . As William Roberts well says, HNowhcre perhaps 
is it more necessary llwn in gout to consi der the man as well as the ailment, 
and rcry often more llie rnan than the ailment.'' 

The ~r eight of opinion lea ns to the use of a modified nitrogenous diet, 
without excess in starchy and saccha rine articles of food. Animal foods rich 
in nuclear material, such as sweetbreads, liver, kidneys, and brain, should be 
a roided. Beef extracts are injurious, owing to their rich ness in extractirns 
belonging to the xanthin group. )filk and eggs are particularly u~eful, 
owing to their not contai ning any nuclein. Fresh vegetables am] fruits may 
he usC'd freely. hut among the latter strawberries and bananas should be 
arnided. 

Ebstein u rge~ strongly the use of fat in the form of good fre~h butter, 
from ~11:, to 31" ounces in the day. H e says that stout gouly subjects not 
only do not increase in weighl with plenty of fat in the food, but lhat they 
acutally become thin and the general cond ition improves very much. Ilot 
bread of all sorts and the various articles of food prepared from Indian corn 
should, as a rnle, be avoided. Hoberts advised gouty patients lo restrict as 
far as prndirable the use of common salt with lhl'ir mcnl!==, since the sodium 
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biurate very readily crystallizes out in tissues with a high percentage of so
dimn ~alts . 

In this matter or diet each indiYiclual case mu:-;t receiYc separate con4 

sideration. 
There are Yery few condition~ in the gout.'· in which ~timulants of any 

sort are required. \rhentvrr imlieated. whi:'-ky will he foun<l perhaps the 
mo!'t servicrable. \ \"hile all are injurious to thc:'s.e patients. :-ome are much 
more so than others, partic-ularl.'· malted liquors. rhnmpag-nc>. port, and a Yery 
largl· proportion of al l the light wine~. 

1\[1~EHAL \\'.\.TEHH.-All forms may hr snicl to ill' 1iuwfh ial in A"out , as the 
main element is the waler, and the ingredients arc u~ually indifferent. ::\fuch 
of the hu111buggc1·_v in the pl'Of('S~ion still lingers about mineral 'rntcrs, more 
particularl.'· about the so-c·nlled lithia \\'aters. 

T he (\Ul'Stion or the u l ility of alkalie:-1 in the treatmrnt or gout is clo~ely 
connC'ttrcl with t li i~ i::.uhjed of mineral waters. '"l'hi!' clvep-rontC'd brlief in the 
1nofrs~ion wns rudely shaken n few years ago by Kir \\'illiam Hobert:;. who 
daimecl to hare ~hown conclusirel\' that alkale~tcncc as su<:h has no influencl' 
whaten:r on the sodium hiurate. ~rhe sodium salt~ are hclie\'e<l b'' thi~ author 
to be particult1r1y harmful~ but, in Fpitc> of all the theoretical .denunciation 
of the u1>r of the sodium i::.alts in gout. the aouty from all parts of the world 
flock to tho~c ,·cry Continental spring::; in whic·h these 8alts arc most predomi
nant. 

Of the mineral springs best suited for the gouty may be mentioned, in the 
United Slatee, those of Saratoga, Bedford. and the \\'hite Sulphur: Buxton 
and Bath, in Eng\a ncl; in France, Aix-les-])ains and Contrexe,·ille: and 
in Germany, Carl~had, Wildbad, H omburg. an<l ) farienbacl. Excellrnt re
:mlt;-; a i·c clnime<l fo r the~e mineral waters with special radio-active proper
ties. 

The eOicacy in Tealily is in t he water, in the way it is taken, on an empty 
stomach, and jn lrtrge quan tities; and. as every one knows, the important 
accessories in the modified diet, proper hours, regular exercises, with baths, 
douches. etc., play a very impo1-taut rOle in the "cure." 

:Mrn1CAL rl1JlE.\T i\rnN'f.- ln an acute attack the li1nb should be elevated 
and the affected joint wrapped in cotton-wool. Warm fomentations, or 
Fuller's lotion. may be u~cd. The local hot-air or passive hypen"'Cmia treat
ment may be tr ied. A br isk mercuri.31 purge is always adrnntageous at the 
outset. The wine or tincture of colchicum, in dO$eS or 20 to ao minims (1.2 
to 2 c. c.) may be µhen e,·ery four hours in combination with the citrate of 
pota~h or the citrate or lithium. The action of the colchicum should be care
fully watched; its effect is most marked when free purgation follows. Jt has 
in a nrnjority o[ thr c·ases a powerful influence o\·er the symptoms-relieving 
the pain. and reducing. sometimes with grent rapidity, lhe S\\'elling and red
ness. H i::.hould be promptly stopped so soon as it has rC'licYed the pain. In 
ca~C's in which the pain and slceplessne!3s are distrc~sing and do not yield to 
cokhic:um morphia is nrc·e~i::.ary . The patient should be plated on a diet 
chieflr of milk and barlev-watcr, but i[ there ii::. any debility. strong broths 
or eggs may be gi\'Cil. it is occasionally necessary to give small quantities 
of stimulant. J)u ring con\•alescence meats and fish and game may be taken, 
and gradually the patient may re ... ume the diet previously lai<l. down. 

20 
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In some of the subacute inlercurrent attacks of arthritis sodium salicylate 
or aspirin is occasiona11y useful. 

The chronic and irregular forms of gout are best treated by t.he dietetic 
and hygienic mea-e.ures already referred to. Potassium iodide is sometimes 
us::eful, and preparations of guaiacum, quinine, and the bitter tonics combined 
with alkalies arc undoubtedly of benefit. 

Piperazin has hccn much lauded as an efficient aid in the solution of uric 
acid . The clinical results. howe,·er, are Yery discordant. It may be employed 
ln doses of from 15 to 30 grains in the day, and is com'cnienUy gircn in 
aerated water containing 5 grains to the tumblerful. P iperazin, as a uric 
acid solvent, was rapidly foliowccl by lysidin, urotropin, urea, and mol among 
others- a sure indication of their therapeutic worthlessness. 

Albu speaks fayorably of lemon-juice as a remedy. The ,·eg<•lable acids 
are comertecl in the system jnto alkaline carbonates, thus enabling the blood 
W keep the uric acid compounds in solution, and consequently facilitating 
their elimination by the kidneys. 

Where the arthritic attacks arc confined to one joint, such as the great-toe 
j1;int, surgical interference may be considered . Hiedel reports two successful 
c0:1ses in which he remO\·ed the entire joint capsule of the big-toe joint, with 
permanent relief. 

II. DIABETES MELLITUS 

(Dislttrbances of the Carbohydr~te Metabolisni) 

Definition.-A syndrome due to disturbance in the carbohydrate metabol
ism from various causes, in which sugar appears in the urine, either as a 
slight and transient cond ition (Glycosuria), or as a more severe iorm asso
ciated with thirst, polyuria, wasting and imperfect oxidation of the fats 
(Diabetes). 

History.-Thc disease was known to Celsus. Aretams first used the term 
d iabetes, calling it a wonderful affect ion ((melting clown the fl esh and l imbs 
i11to urine.'' He sugge:;;ted Urnt the diseaP.e got its name from the Greek word 
s)gniJying a syphon. Willis in the sc\'enteenth century gave a good descrip
tion and recognized the sweetness of the urine "as if there has been sugar 
a.ncl honey in it." Dobson in 1776 demonstrated the presence of sugar, and 
Rollo in 1797 wrote an admirable account and recommended the use of a 
meat diet. The modern study of the disease dates from Claude Bernard's 
demonstration of the glyeogenic function of the lirnr in 1857. 

E tiology.-'fhe enzymes of the intestinal mucosa convert the starches and 
sugars of the food into monosaecharicles-dextrosc, galactose and levulose
which pass into the portal circulation. but the major portion remains in the 
liver, where it is converted into glycogen. The percentage of sugar in the 
systemic blood remains eonstant-0.05 lo 0.15 per cent. Part of the sugar 
passes to the muscles, where it is stored as glycogen. rrhe total storage 
capacity of the l iver is estimated at about one-tenth of its weight, i. e., about 
150 gms. for an ordinary organ weighing 1.500 grns. Not all of the glycogen 
comes from the carbohydrates, a small par t in health is derived from the 
proteins and fats. Th is treble process of transformation, storage and re
transformation of the sugars is effected by special enzymes, wh ich are fur-
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nishcd by internal secretions, chiefly of the pancreas and hypophysis, and are 
directly influenced by the uenous system. According to f'lauclc Bernard the 
sugar is ~imply w:n('houscd on demand in the liYer, ancl ginm out to the 
muJ:"cles which need it in their work. On the other hand, l)<H.Y maintained 
that the glycogen was not conrnrted into sugar, but into fat, and also helped 
to build up the proteins. In any case, the sugar, one of the chief fuels of 
the body, i~ burned up, supplying energy to the mm=dcs, and is eliminated as 
C'O:? and water. The nature of the intermediate stages oi the trnnsform.atiou 
is ~till um1C'r di8tu:.;.:-:ion. 

ThC' following nrc the conditions which influence the appc·aran(;C or sugar 
in the urine : 

(a) Exm:ss OP c_\HBOJ\YDIL\TE J::-n,\lrn.-.:\ s mentioned, in a normal state 
the !"ugar in the blood is never above 0.15 per cent. Once past this point, the 
hyprrglyccrrnia is immediately manifested b~v the app('anmrc of suga r in the 
urine. rrhc Jwalthy person has a definite limit of (·arbohyd rale ai::.similation j 

the total storngc capacity for glycogen is e~timatt·d at about 300 gms. l•'ol
lowing the inge5:tion of enormous amounts of c-arhohy1lrates the liH'I' arn1 
the muscles may not be ec1ual to the ta"'k of storing it ; the blood conl<1nt of 
rn~ar pas"('!" b('yond the 0.15 or 0.2 per cent. limit and the cells of the renal 
epithdi11m imnH'dinfrly bqrin to get rid of the surplus. Like the balance 
at thc )lint. which is :-l'nsitiYe to the correct Wl·!ght of the gold coins pas;;;ing 
O\'er it. they only read at a certain point of i::.atura1ion . Fortunately exe:e:o1~i,·c 
qunntitit:s of pure Sllf!<lr iti::.elf are not taken. Tht· carbohydrates are chiefly 
in the form of starch. the digestion and ab:.orption of whit'.!h take plaC"e !'lowly, 
so that this ~o-C"a ll ed alimC'ntary gl,Ycostuia Yery rarely occur~, though enor
mous quantities may be taken. The assimilation limit of a normal fasting 
indi1idual for sugar itself is about 250 gms. of grape suga r, and considerably 
1ess of cane and mtlk sugar. Clinically one meets with many ca~cs in which 
glycosuria is prm~cn t as a result of excessive ingestion o[ carbohydrates, par
ticularly in stout persons and heavy feeders-so-called lipogenic diabetes-a 
form very readily controlled. 

(b) D1 sn·n B.\XCE~ TN '1'11E XEnrnus SYsTn.r.-Bcmard shows that there 
was a c:cntre in the medulla-the diabetic centrC'-punc:ture of which is fol
lowed by hyperglyc~mia due to an increased outflow of sugar from the liver 
wanhouse. Ile demons.trated that the efferent path of this influence was 
through the splanchic nenes and the afferent through the vagi. The exact 
location of this centre has never been determined. and its precise rOle in the 
carhohydrate metnbolism is obscure. Clinically, however, it has long been 
known tlrnt many lesions of the nenous ~ystem cause glycosuria-tumors, 
particularly those in the neighborhood of the medulla, injuries both to the 
brain and to the upper part of the spinal cord, meningitis, and h::emorrhage. 
~ome of these may disturb Claude Bernar<l"s centre in the medulla, but, as 
will he mentioned iater, a great many of them di~turb the interna l secretion of 
the hypophysie. Clinical!.'·, glycosuria arising from disturbances in the nerv
ous svstem is not a ,·cry important variety. 

(~) Dl STUilB.>\NCES 01'' THE I NTERNAL SECRET10NS.-Thc part played in 
the corhohrclrate mctnbolism bv the ductle>S glands is of the first importance. 
rrhou~h n~t yet fully underst~ocl, the following are the chief points, so far 
as they bear on clinical work: 
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(1) Panrrralic l"''acrelion.-Extirpation of thr pancrC'ils in a do~ i~ fol
lowed by hypNglycoc-rnia and prolonged :,rly<:o,uria, which is not relien•d by 
!ceding p:rnercc1s to the animal. hut which i.:: du.'l·ked if l'Xperirncntally a por
tion of hC'althy organ from anotlwr dog i:-; inslrk<l into the portal circulation. 
~l 1 lw panc·r<-•;1;.; «011h1in:' strndurc . .:: known as ··the ii::-lands of Lan~erhans," 

which, from thl' work of Opie arnl others. are Uclil'\"l1(l lo furnish an internal 
sec·rrlion to nornrnl earbohydrate mctaholi::;m. .._\ portion of the 
org-1111 sepnrnlt•cl the re::-t. and its duct ligated, atrophies, but a ii~~ue 

rcnrnins eompo~ecl of enlarged i:olands of Langerhans. ] f the remnindcr of 
the pancrras be removed, this atrophied portion is nhlc to ward off glyC'O"lll'ia; 
but i[ f!iis is rcmored glycosuria appeal's i111mcdi<-1lely (\\'. G . .JL.1tCal-
lum). Jn some wny lhc secretion furnished tlii'::i organ js essential to the 
proper p1·cpnration of Lile Colrnbcim a torwlation of this 
inicrrn:t! sccrrtion wilh a to <H:l~ as an amboccpter, 
and that ii is by the combined action these b\-o glytoldic bodies thnt the 
sugars arc normally burned 11p jn the nrnscks. ::\[any diH•ases of the pancreas 
.are associated with gly(·osuria. oome with permnnrnt diabctc.i.::. llremorrlrngic 
pancreatitif:;, cancer, calculus, chronic inter~titial pancreatiti8, catarrh of the 
ducts may all be :issociatcd with a profound disturbance in the metabolism 
of the sugars. In fac:t, there is no one organ ihe disC'a~e of which is more 
con8tantly a:-soC'iatcd with glycosuria, and the 8lrnliC's or Opie warrant the 
belief that the essential rac:tor is a disturbance of the function of the internal 
SC'crction proridcd by the islands of Langerhans. 

(2) llypophysis.-lt was long known t.hat glycosuria orcurred in tumors 
of the Tegion of the hypophysis, partlcularly in acromegaly. and it follows 
fraclu'res of the base of the skull. :Expcrimentall.v, Cushing and his i:.tudents 
have shown that the posterior Jobe of the pituitary gland has an important 
influence in carboh,nlratc metabolism. rrhc sec retion of this portion of the 
gland is clisclii:ll'ged into the third vent r icle, and any operative disturbance 
of it, or of the infund ibulurn, is at once followed by glycosuria, and by a re· 
markable lowering ol' the assimilation l imit for sugars. On the ot.her hand, a 
deficiency of this secretion, or the remorn l of thi~ portion of the gland alone, 
is followed hy a remarkable increased tolerance for carbo-hvdrates. 

Clinically·. this sequence is not infrequent.Jy seen. .A tu;nor which at first 
i rritntes ihe gland, as in the early stages of a(·romegaly, may cause glyco;;uria, 
bui later, as the posterior lobe of the gland is destroyed. there is an extraordi· 
narily high assimilation Jimit for sugflrs, and associated with it a great 
increase in the d0position of fat in the body, a symlrome to be referred to 
later. lntraYenous or i;:ubcutaneom injedion of the cxiral·t of the po:"-terior 
lobe promptly lowC'r~ this high asgimilalion limit for carbohydrates. 

(3) Adrenals and Thyroids.-\re hare lees positiro information about 
the rC'lation of carbohydrate metabolism to the internal secretion.:.; of these 
gland~. Glyco;-;uria d~ei;: noi neces~arily follow le~ions of the udn:nals. but 
c:xpcrimentnlly il ha;-; IJ(•cn sho\\'n that adrenalin has a powerful influence 
on the carboliydn1te metabol ism, and glycosuria nrny be readily produced in 
animn ls by suhcutaneo1rn injection, and by the local appliC"ation of adrenalin 
to the pancreas. CliniC"all,r, we know practicall.r nothing of an adrenal gly
cosurin. 1t docs noi occur in Addison's. di~cac:e. lt hns occa$ionn1Jy been 
noliercl in the prolonged therapeutic ll$C of adn1nnlin. ] n disturbnnc·es. of the 
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thyroid gland glyc:O:'U ria is not uncommon. There is a lowcrc<l tolerance for 
su,i?~u· in c;rarc .. · cli!-i('lll"l' which i:::: sometimc:-: a~~oeiatcU with a t.mc diabetes, 
and in the 1Tnrnrkalile in~rnncLS of acute myxcedf'ma the amount of sugar 
in the urine may Uc large. The use of thyroid extract is occasionally fol
lowed by glycosuria. On d1c other hand, patients may take the extract con
tinuou5ly for many year~ without the appearance of rngar in the urine. 

Pos~ihly the glyco~uria Msociated with pregnancy is due to a disturbance 
in the internal secretions at this period. It is a tran--ient condition, usually 
dil"appcaring with parturition, and rarely leads to diabetes. l haYc known 
it to rtcur in :-:uc·c-eR,:i,-e pregnancies. 

(d) D1~'ITBB.\X (T~ IX Tl!E l<'rxcnox OF TllE LIHH.-One or the most 
remarkable features in carbohydrate melaboli:-:m i:: that Llic grcal warehouse 
of the may be damaged to degree without c<lusi ng h,vpcrglyc~mia 
or Whethe r or not there a type of disease to which the name 
or diabetes·' lllay be gi\eu ls doubtful. There are cases oi cirrhosis of 
the lircr and of gallsloneP.-particularly tho~e a~sociated with cnlargrmcnt of 
the organ-in which glyc·os11ria is present, but they arc probably nil a$SO

ciated with c:oinciclcnt affections of the panereat=-. ln the "bronze diabetes," 
which is actompaniccl by great hypertrophy of the 1iYcr, the glycosuria is 
probably pancreatic. 

(f") D1~n IW.\'.\C'ES 1x THE KrnxEY Frxcnox~.-Di:::-rn:3e of the kidneys 
is rar('ly a:-sociated with glycosuria. Oc:ta~ionally one Hnd:; it in chrnnic 
Bright's di::-easc, bnt the e:-..i.'"'tence of a true diabetes depending upon c:hanges 
in the kidneys hns not. bern pro,·cd. There is a remarkable experimental dia
betes of gre<1t interest in c:onnrction with carbohydrate melaboli:-:111. Jf phlo
ri<lzin, a gluc:o~ide prepared from the bark of the apple-tree. is giHn by mouth 
or subeut.rneously to man or animals glycosuria results. and even conti n ues 
on a nitrogenous diet, and in man when fa:-ting. The amount of sugar 
excreil'd rn:iy be forge, yet there is no hyperglyca_in1ia. It seems that the 
sugar is dircdly manufactured by the ki<-1ncy epithelium, and largely from 
the prote ins. 

({) ~ I 1SCELL.\NEOUS D1sTURBA~CES.-Thc carbohydrate metabolism may 
be up:::-ct in clCute fcveri;;, in many of which a transient glycosuria is present. 
It is not uncommon after the administration of ether, less so aft.er chloro
form . :Jlctabolic disturbances in gout arc not infrequently associated with 
glyco1'uria, and cachcxias and profound ana-mias may be accompanied by 
tran)"ient glycoi"-uria. A mental shock, a seYere nenou:;: strain and worry 
precede many case::;. Patients suffocated by smoke, or poisoned by coal gas, 
may haYc sugar in the urine. 

bCIDEXCE.-.\(·('ording to statistics diabete::: appears to be about as fre
quent in the rnitrd Ht.1tes a~ in European countrie:::-. Tn England and \\'ales 
the denth-rntc Iro111 cl1abctcs is about 9 per 100.000 of population. The dis
ease i~ on the increase in the rnited State~. The ~tatisiics for 1870 gave 2.1; 
for 1880. 2.R: for rnno. ~ . 8; for moo, !l.3; and for 1!1111, li.!l deaths to the 
100.000 populntion. This apparent jncrease Le in part due to rnorr 
al'('lll'ntc Yitai !-'fati8tic:' recon1:?.. .\mong patients admitted to th~ 
111c:dici1l 'nml~ ol' tlw ,Johns Hopkins Jio-.pital hrenty-two years Lherc were 
27G 1..·a~t·s of diabcics. or one pt.'r cent. 

ITnn:DIT\Hl" 1~ntE~CES piny an important rOle and ca~es are on recorc~ 
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of its occurrence in m.any members of the Eame family. :Morton, who calls 
the dis.ea8e hydrops ad 111alulam (Phthis.iologia, lGbU), records a remarkable 
family in which four children were affee:tccl, one of \rhich rccoH~l't'<l. on a milk 
diet <~llll dia::;c.:onlium. ~\n analy.:i:s oi the cases in my series ga\'C only G ca--es 
with a history of diabete~ in rclatirns (Plca::;ants). Saunyn obtained a fam
lly history of diabetes in 35 out o[ ·201 prirnte ca~es, but in only 7 o[ 131 ho1'
pital ca!:=cs. There arc in<:tantcs of the cocxi~tencc of the cfo::ca::c in man and. 
wife. Among :;JU married pair:) c:ollected by Senator, in which either lm~
band or wife was diabdit-. in l S cases the ~econd partner lia<l. become <liahctic. 
1t is not eai'-y to explain thi5 conjugal diabete~. The F-uggestion of contagion 
seems scarcely tenable. 

SEx.-1\Crn are more frequenUy affected than women, the ratio being 
about three to two. or the :27li ca~es of diabetes c.1bore rcforrell to 1rn were 
Jn malrsa nd 07 in females (F utcher). It isadiscar-:e of adu lt Jifr; a. rn ajorily 
of the caF-cs occur from the third to the sixth dccac1c. Of the 276 cases-, the 
Ja rger-:t numbcr-70, or 25 per ccnt.-occurrcd between fifty and sixty years of 
age. 

D IABET ES JN f' llI Lotu:x.-Stern has anal,rzecl 1 17 caf-le~ in children. T hey 
usually occu r among the bettC'r clas-s.es. ix were undC'I' one year of ag~. 
H eredita ry inftuente..; were marked. The courf'lC of the di-=.eaF-e ii:\, as a rnle, 
much more rapid tlrnn in a<lult:::. The shorte$t dun1tion was two day~, and in 
7 cases it did not 1a~t a month. One case is mentioned of a child apparently 
Lorn with glyco~u ri a 1 who recorerc<l in eight monthf-l. 

l n the ahore r-:crics there were 2 cases in the fir~t hemi-dccade, 5 in the 
second, and ·f 1 in the ~econ<l decade. 

P N:-onR of a neurotic lr111pcramcnt are often affected. l t is a (li::ea:-n of 
the higher clm:.:.:cs. Yan Xoonlen that the stali~tics for I.on<lon and 
Berl in ~;J10"· th at the number of ca:.:cs the upper ten thousa nd exceeds that 
in lhe lower hundred thutl':aml inhabitant~ . 

R\ C' l·:.- ll chrc\\'S ~erm e.~pedall.Y prone to i l; onc-fonrlh or Frerichs' pa
ticnlR were of the Semitic race. l hare been mueh imprc~~1:·d with the fre
quency of the <l i:.:en:.:c amon~ them. Diabetes is C'Omparntircly rare• in the 
colored rare. but not rn une:ommon as wa~ formerly ~uppo:;:cd. Of the series 
of 276 e:a:.:ec:, 29, or 10.() per cent.. wrre in ncgroc~. 

Metabolism in Diabetes.-Gh·c·o"-nria, neurotic, dietetic or toxic. may he 
a matter of ~implc orerAow. hut. the e:::"cnC'e or true diabctcR is a wa~te of the 
carholiydr:1te~, which hurr.'· through the body. in great pa rt nerer warehou:-:ed 
as glyeogen. \rhy thi~ ~houlcl he. whether the Ji,·rr and mmclC's arc at fault 
in rel'ui-: ing to tran!-:form the carbohydrate, or whether the defect i~ the en
zyme~ of the <luC'tlc~;: g-hrnth. are problems awaiting i-iolution. Xaunyn held 
Urnt !typerglyr:t>mia ir-: due to a failure of the lirer and mu~clef-l- to Store up 
glye:ogrn a~ in health. On the ol11er hand, Lepine, Opie, and otherr-: support 
t ite YiCW !hat_ t!Je glycoJitic ferment~ are lacking-the fo rmer lllH)" clepencl OU 

i lie l::dtrr. In rither car-:e the re'-'ult i" a failme of the J1ormal oxidation of 
the carbohyd ra tes. IT,rperglyr32mia is rcf-lpon~ i hl e for the tliirs:l ancl the polyu
ria. and tliC'l'c i~ a ,·r1._,. cono::i(lerahlc daily Jo;:R of energy in warmi ng,: the 
li qui<1R takrn lo the ternpl'ralurc of the hndy . arconlin.g to Benedict and .To$lin 
nr:Hl .Y G per cent. of the total hrat of the <1<1.v : and it i~ this cxceo:f-l of ~ugar 
in the syRtem that remler:3 the body so farorable a <.:u!ture nwdium for pus 
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organi~m~. There is los~ of energy with the slcatly waste of sugar fuel : 
practi<·ally cYcry grum of su,~ar excreteJ. in the urine rc:0ults in a lo~::; o[ -!.1 
<.:alori<.·~. <:Olbt'ljUCllliy a diabetic patient ex1:rcting 100 gram~ of and ~O 
gram~ of ,B-oxybmyric acid lo~e:" JUO e:alorie~ in this way, :.:.o that patients 
are apt to he uu<lcrie<l, unle:::; thi;; lo~ ... i~ m<ttle up by a full 11mount of other 
foo<l (lle11t'dic:t and Joslin) . StuLlies upon the rc~piratory t1uotiL1nt-whi1.:h i:-1 
the ratio \JCtWCCll the ('0:? giYCll Ollt and the 0 taken in by a healthy in<ljyjJual 
on a mixed <lict (expres:ie<l by the fra<:tion 0.!l)-ftnor the Yiew that there i~ 
fuilurc in the proper combu~tion of the carbohydrates. Bcnctlie:t and Jo~lin 
condmle that a re~p i ralory quotient aborn 0.1 ~ indicates a fairly liberal ~up 
pl.r of gly<.:ogcn stored in the botl~· : while a respiratory quotient of 0.70. or 
below that, ind icates that the pati~nt ha~ 110 arnilable tarbohydratcs, and has 
1o1l.t jn a measure the power of storing them. And here comes the special 
clange r ; as lhe carbohydrates pa~s through the body unburned, the energy 
musi be ]ffO\ ided from the protein~ an<l fats. The rnetabo!i~m or the former 
docs not appear to be scriou:"\_r <li~h1rhed. and the carbohy11rate portion of 
the protein molcc-ule is \Yell tolerated an<l in part supplies the place of the lo:.t 
sugars. The danger jg in the metaboli~m of the fatfl-. The carhoh_\'drate~ are 
not u:::ec.1 as fuel; the J1l"Oteins are ea:!ily utilizecl, but apparently it take:; so 
much draught to burn them that not enough is left to co11$u111c the fat5 com
pletely; and the products of incomplete comhu~tion at"cumulate in the i;.:y...;tem 
t n<l i-uffocate the patient as effectually a" does the CO of a charcoal st.oYe. 
The chief product of this incomplete comhu~tion of the fat:.; is the ,B-oxybuty
ric at"id. which itself is the source of the diacetic acid a1ul acetone. an<l the 
i::.pec·ial d;rnger of the disea,...e is now rec-ognize<l to be t.he pro<luction of au 
aci<losis in com{•riuence of thi~ imperfect fat metaholism. 

Morbid Anatomy.-The 11C'1Tou.;: S'J-"lc111 i::.hows no eon:.;tant le~iom:. In a 
few instnnces there lw\·c been tumor~ or ~l'iern;.:i:;:. in the meclulla, or a cv:::.ti
c·e rcus has prcsi::.ed on the floor. A sccorn1nr.'· mult.iplc ncuriti~ is not rarc."and 
to i t the so-called diabetic bthc.:: is prol:ahly dne. and c·liangcs occ:ur in the 
pos.lcrior columns of the cord similar to tho<.:.c which hnre been found in per
nicious anrrmia. ] n the sympathetic sy;;tem tile ganglia h;we been enlarged 
and in i::.ome in~tances sclcr0.::Nl. 'rhe blourl rnny contain as hi_gh m: 0. l per 
cent. of suga r in:-:tend of 0.15 per cent. The plasma i:.; u5'ually loa(lcd with 
fat, the molecules or wh ich ma_r he sern n.:: fine p;1rti(·lc::::. \\"lwn clrawn. a 
white treamy layer coats the coag-nlum. and thHe may he lip32'mic clots in the 
~mall n·s~c>li:: . There are no ~prti:.11 change;; in the red or white corpuc.:c-les. 
The polynudear Jcuc-oc,rtes contain glycogen. Gl,rcog-1.•n can occur in normal 
hloo,l, hut it is here extratrllub1r. l t ha ... hC'en al~o fluntl in the polynuclear 
lcm·o<:ytcs in leuki-:emia. The hParl i'-' hy1wrtrophied in i::ome cai::('". En<lo
canlitis is ''er.\' rare. ~\ rtHio-"c-lero"'i::' i::: rommon. The lu119s c.:how important 
clumgec.:. .\ C"nte broncho-pnC'umonia or crnupou" pneumonia (either of which 
may term inate in g-angrenc) ::m<l tuLerL"ulo.::i<::. arc common. The i::o-called 
diabetic phthh:.is is alway:.; tuherC"ulou~ and re::.ulls from a cascating broncho
pncumonin. l n rare ca--es there ic.: a c-hronic inlc-r~titial pneumonia. non
tnbe rculons. Fat emholi~m of the pulmonary n~:-:-:rls may occur in connection 
with clinhetic romil 

The 7i1 1er i :.; n~ually enlarged; fatty <legeneration is common. Jn the c.:o
cnllecl diabetic cirrhoc.:i:::-the f'irrhnRiR pigme11fairr-thc lh·er is enlarged and 



432 DlSE.\8ES OF )!ET.\BOL18)f 

sclerotic, and a cachcx ia dc\·elops with melano<lcrma. Dilatation oi the 
stomach is common. 

Pancreas.-Of 15 autopsies in 27 fatal case,. in 9 the pancreas was found 
atrophic. Jn one of these fat necroses were pr('.-'l·nt, in another calculi. 
H yaline <lcgcneration of the islands of Langcrhan; has u<en described by Opie 
and i:5 a special feature in certain casu. Chronic interstitial pancreatitis is 
common. 

The kidneys show a diffuse nephritis with fatty degeneration. llyaline 
change is often found in the tubal epithelium, particularly of the descending 
limb of the loop of llenle, and in the )Ialphigian tufts. 

Symptoms.-A cute and chronic forms are recognized, but there is no 
essential difference between them, except that in the former the patients are 
younger, the course is more rapid, and the emaciation more marked. I have 
twice seen acute dia betcs in the aged. 

The onset of the disease is gradual, and either frequent miclurilion or 
inordinate thirst first attracts attention. Yery rarely it sets in rnpidly, after 
a sudden emotion, an injury, or after a se,·ere chill. \\"hen fully established 
the disease is characterized by great thirst, the passage of large quantities of 
saccharine urine, a voracious appetite, and, as a rule. progrcs~iYe emaciation. 

Among the GEXERAL SYMPTO)IS 0£ the disease thirst is one of the most 
distressing. Large quantities of water are required to keep the sugar jn 

solution and for Hs excretion in the urine. The amount of fiuid consumed 
will be found to bear a definite ratio to the quantity excreted. Instances, 
however, are not uncom mon of pronounced diabetes in which the thirst is 
not excessive; but in such cases the amount of urine passed is DC\'Cl' large. 
The thirst is most intense an hour or two after meals. As a rule, the diges
tion is good and the appetite inordinate. The condition is sometimes termed 
bulimia or polyphagia. Lumbar pain is common. 

The tongue is usually dry, red, and glazed, and the saliva scanty. The 
gums may become swollen, and in the la ter stages aphthous stomatitis is 
common. Constipation is the rule. 

In spite 0£ the enormous amount of food consumed a patient may be
come rapidly emaciated. This loss of flesh bears some ratio to the polyuria, 
and when, under suitable diet, the sugar is reduced, the patient may quickly 
gain in flesh . The ski n is dry and harsh, and sweating rarely occurs, except 
when phthisis coexists. Drenching sweats haYe been known to alternate with 
excessive polyuria. General pruritus or pruritus pudcndi may be Ycry di:::.
tressing, and occasionally is one of the earliest symptoms. ·The temperature 
is often subnormal; the pulse is usua1ly frequent, and the tension increased. 
Many diabetics do not show marked emaciation . Patients past the middle 
period of life may have the disease for years without much disturbance of the 
he<1hh, and may remain well nourished. These arc tlie cases of the diabete 
yras in contradistinction to diabdte 1naigre. 

T11E rn1NE.-The amount \'aries from 3 to -! lihu in miltl cases to 15 
to 20 litres in \'ery se\"ere cases. In rare instances the quantity of urine is 
not much increased . Under strict diet the amount is much lcF-scned, and 
in intercmrent febrile affections it may be reduced to normal. 'rhc !'pecific 
gravity is high, ranging from l .0:25 to 1.0-l5; but in cxc:cptional cn~cs it may 
be low. 1.01:1 to l.O"W. The highest ~pcc:ific grarity recorded, so far as I 
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know, is by Trou~:-cau-1.111..J.. Yery high ~pecific gravitics-1.1no+-~ug
ge..:t fraud . The urine is 1wle in color. nlmosi like water, and ha"' a :-we1.:ti~:J1 
odor and a lJi,-tinctly swcdish rnsk. The reattion is acid. Sugar i~ pre~ent 
in rnrying amotmt~. Jn mild cai:e:: it docs not exceed 11 2 or ·2 per cent., but 
it may reach from 5 to 10 per cent. The total amount excreted in the twenty
four hours may 1·angc from 10 to 20 ounces (320 to 640 gram') and in 
exceptional c-.1,.es from 1 to 2 pounds. For the onlinary tc,-ts the .:.tu<lent is 
referred to the c:linicnl and chemical manuals. 

GlycogPn lrns aJ:;o Leen found in the urinr, :rnd in rr1rc inst.mcc$. sngars 
other than glu~·o~t· O<'Ull'. larto:::e, lernlose, and pentose, and to these condition:; 
the term melitw ia, is sometimes applied . A lbum.in is not infrequent. 

Pneumr1furia. foe ro1rnntion of in the urine, due to fermentatiYe proc-
e~se~ in the bladder, is met with . 

Cammi<lgL:s reaction nrny be present in the cases with disease of the pan
crC'a::. Fat may be passed in the urine in the form of a fine emulsion 
(lipuria). 

BLOOD rn DL\BETES.-ln true diabetes hyperglyrnm1ia is con~tant. .\s 
coma eupen·cncs, fi -oxybut.yric acid occurs. }Jolycyth::emia. with the red cells 
between 6,000,000 and 8,000,000 per c. mm .. is not uncommon in the desic
cated cases with marked polyuria . Coma is c1ccompanied by a moderate leuco
c·ytosis. Lip::emia occur~ in a el'rtain number of cases. It is recognized by 
the pret:ence or innumerable dancing particles between the red cells in a fresh 
prPparation, and by the creamy appearance of the serum of centrifngalized 
Llood. Xonnal Llood contains between 0.10 to 0.325 per cent. of fat. Fniser 
found 16.H per cent. of fat in the blood of a diabetic. Opinions Yary as to 
the source of the fat. 

Complications.- (a) Acrnos1s.-Tbe cl1icf product of the incomplete com
bustion of the fats i~ ,13-oxybuiyric acid, and its clcri\'ati,·cs are acetone and 
cliacetic acid. When formed in any large amount these bodies. are rapidly 
excreted in the nrinc. With their increase there may be a remarkable auto .. 
intoxicatjou first described by Kussmaul. and know n as diabetic coma, which 
is the most importan t single cause of death in the disease, occurring in 15 of 
27 fata l cases in my series. According to Stephen i\IcKenzie all of the fatal 
cases of diabetes under 25 at the London llospital died in coma. 

There are three groups of cases: 
(1) Typical clysp1m•ic coma, the air-hunger of l\ussnrnul, in which there 

are loud and d('cp in- and expirations, the pulse grows weak, and the patient 
gradually fails and die~, sometimes within twenty-four hour.5. The breath 
very often has the fruity odor of acetone. It may come on without any pre
monition and the patient may waken out or ~Jeep in dyspncea. Dyspepsia, 
abdominal pains, re!'tles.snc~~ and irritability may precede the attack. (2) 
Cases in which, without any preYiou$ cl_rspncea or clic:;tress. the patient ia at
taeke<l with heacfoche. a feC'ling oi intoxication. thick spcC'ch and a staggering 
gait, an<l gradually fall< into deep coma. (:l) Casco in which, particnlarly 
after exertion, the patient is attacked sucldC'nly with wcaknes~, giddiness and 
fainting; the hands and feet :ire cold and fo·icl. the pulse small, rcepiration 
rapid; the patient beconw~ drowsy. and death occurs within n few hours. 

(b) CnA:xEOn;.-BoiJ..:. and carbuncles are exlremcl_y common. Painful 
onychia. may oc:c:ur. Ec:zcma is nl~o met with, and at times an intolerable 
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itching. In women the irritation of the urine may cam;e the most intense 
pruritus pu<lcn<li. and in men a balanitis. Rarer affections are xanthoma and 
purpura. (langTene is not unl'ommon, and is associatNl wnrnlly with arterio
sclerosi~. Perforating ulcer of the foot occmTe<l in 7 of 211.i cases. Bronzing 
of the ~kin (diabi!ie bronze) occurs in certain cases in which the diabetes arises 
as a late event in the disease known as hremochromatosis, which is further 
characterized by pigrnentary cirrhosis of the Ih·er anU. pan('reas. \\'ith the 
on:"ct o[ ~t·n·re complication s the tolerance of the carbohydrate:; ii:: much iu
cren:-'ed. Profuse ~weals may occu r. 

(c) P cu.roxAlff.-'l'he patients are not infrequently carried off by acute 
pneumonia~ which may be lobar or lobul nr. Gangrene is Yery apt to super· 
vene, but the breath does not necessarily haYe lhe foul ouor of ordinary gan
grene. Abscess following lobar pneumonia. oc<:urred in one of my cases. 
Tub erculous broncho·pneumonia is Yery common and may Tun a rnry rapid 
course. 

(d) R ENA L.-tllbum inw·ia is a tolerably frequent complication. 'l'he 
amount varies g reatly, and, when slight, does not seem to be of much moment. 
<Edema of the fee t and ankles is not an infrequent symptom. General ana
sarca is rare. howcrer, owi ng to the marked polyuria. It is sometimes asso
ciated with arterio-:::clcrosis. It occasionally precedes the occurrence of the 
diabetic coma. Occasionally cystit is is a troublesome symptom. 

( e) ~ER\'Ot:'S SYSTEM.-Peripheral lYeuritis.-Xeuralg ia, numbness and 
tingling. uncommon symptoms in diabetes, are probabl:· minor neuritic mani
festations . The inrolvement may be general of the upper and lower extremi
ties. Sometimes it is unilateral. or the neurit is may be in a si ngle nene
the sciatic or the· third nenc. H erpes zoster may occur. 

D iabPlic Tabes (80-called).-This is a peripheral neuriti~, cliaracterized by 
lightning pains in the lcgs1 loss of knee-jerk-which may occur \\'ithout the 
other symptoms-and a loss of power in the extensors o[ the feet. The gait 
is the characteristic sleppage, as in arscnical, alcoholic, and other forms of 
nemiti c paral.rsis. Charcot states that there mav he atrophy of the optic 
ner\'es. Changes in the posterior columns of the cord haYe been found by 
\\.illiamson and other::: . 

Diabetic Paroplegia.-Thi s is also in all probability due to neuritis. There 
are cases in which power has been lost in both armR and legs. 

Mental 1.'.'y111vtoms.-The patients are often morose, and there is a 
strong tendency to become 11ypocbondriacal. General paralysis has been 
met with. Some patients display an extraordinary degree of restlesrness and 
anxietv. 

ui SPECUL "'"'SES.-Calaract is liable to occur, and with rapidity in 
,roung per$Oll~. Diabetic retiniti s closely re~embles the albuminuric form. 
H remorrlrnges are common. Sudden amaurosis. si milar to that which occurs 
in urremia, may occur. Paralysis of the muscles of accommodation may he 
present ; and. lastly, atrophy of the optic nerves. Aural symptoms may eome 
on with great ra pidi ty. eilher an otitis media, or in some in stances inflamma
tion of the mastoid cell s. 

(g) SEXUAL FuNCTION.-Impotence is common. and may be an early 
symptom. Conception is rare: if it occurs, aborti on is apt to follow. A di:l
betic mother may bear a healthy eh ild; there is no known inslanre of a dia4 
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IJctic: mother brnrin.:::{ a <liabct.ic: chihl. rl'he cour~e of the di&cac::.e is u~ually 
aggnnatl'd aftet' dcll\ery. 

Diagnosis.-Thl•re i~ no <liOiculty in <lerermining tl1e prc~ence of bll!?;<11' 

in the urine if tht• proper t6t5 are applied. .\ll'apton muy prove \'Cry <lel'C.'p
thc. :rn<l in one tJ:--l' of oehrono~is whic:h l rcpnned a <liagno:"i~ of diabete~ 
1ra:" made hy four or fiH~ of the lcaJing phy~il'i<.111s in Europe. one of whom 
was <Ill authority on diabete.;. l>el'eption may be J>l';ll'ticcd. .\ young girl 
under my l'arc hacl urine with a ~pceilil: gra' ity of l.IH.i.). hut t.he rc<H.:ti1m .. 
''ere for tane ~ugar: and there is a c:a:.:.e in the litcrnturc in which, when the 
<:<rnc rngar frnml wc.1 ~ dctcde<l, the woman bought grape rngar anJ put it 
into hl·I' blnddl•r. 

To dl't<.'rlllinc whet.her lhc ca::e is one or sim ple glycMuria 01' or true <lia
hctc~ ii:. not always ea:-<y, ai::. the one readily mergc8 into llic allier. The younger 
the individual the greater lhe probability tlrnL the ca..:e i::: one o[ lrnc <li abele~. 
ll is W<.'11 always lo lest the assimilation \imil: 100 gn.1m::: oC gluc:osc giYen 
in solulion lwo !tours :tl'tcr a breakfast of a roll and butter with coffee should 
not girc glyc:o~uria. To do so indicates a deficiency in lhe capacity to ::tore 
carbohydrate~ and a pm::-ibi!Hy that true diabck11, may follow. Tran~ient gly
co:-uria occ.:un:; in a great many conditions alrcmly nH.'nlioncLl. For prac:tital 
purpO-'CS the common form is tlrnt met with in pe r~ons ahon~ ;;o years o[ agt'. 
who l•at and drink loo mu<.•h anrl lend to grow ~tout. The dct.<.'dion of a littlt..' 
~ug-ar in the urine may lt;ne the great ach-antage of frightening the patient 
int o a more rational mode of life. The fo rms following an;r!=:thei0 ia, accident". 
bu!'-inei"8 worri<.'1'. fright and that. which occ:ur5 in prt'gnanty arc, as a rule. 
rcadih· tontrollcd. 

P1:og'nosis.-The younget' the patjent. the le~::. likC'ly i ~ rcto\·cry. In chil
d ren the dii"eno:;e mri.r run a \·cry rapid cour:--:c, a111l d<.•:1th may oc:cur within u 
few week~, or, in(leed. a child m£ff die in coma lwforc the coiHlition ha!'! been 
recognized. 1I1hc referred to. ty .Jlorton, in which one of four 
children in a nffc<:tcd. is one of the few instance~ on Per~on-
ally I lrn\-c not known an instance of recoYC ry in ct d1ild. On the other harnl, 
in per3on:. oYcr fifty !=:uga r may be present in lhe urine for without any 
impairment of ~t.rength or health. The outlook i~ g-ood in fat, lnul in the 
lea n. It i!' particularly good in the stout., adi\·c. bu.-:inc~s man, who3e gly1.:o
suria ha~ eome on tl" a rc~ult of worry. work, and extl'<:<::. in food an<l cl rink. 

T he following- ~tcp~ ~hould be taken lo c::timatc the gnwity of a ca~e. 
Fir~l, the output. of' 1'11gJr ~houl<l he e~ti ma trd on thrC'e suc<.·e~F.i,·c da.r~ on a 
carbohyclrate-frrp lliet. Sceondly. if the sugar cli~appears . gn.ulually te$t the 
a""irnilating C'npatify of the hody with ni riouf:. tn rbohydrate:;;. ln mo~t ca;:c~ 
of g-lyl'o.:urin and mild diahelr~ the Eugar completely di:::<1ppcars. on a carho· 
h;«1nlit'-free <lict, and a e<.•rtain qnantiiy of c<1rboh.nlrnte can be dealt with 
without ca uf.:.i ng hypergl,rca.-'mia. Thi rdly, te~t for the p re~encc of acetone anrl 
diacetir ac id. as thev u~uallr imlieate a :;:eriou:;: di::.lurbancc in tile metaholim1 
of the fnt~. 1t i1' ,\:ell lo r~mernher. howerer, that the acetone bodies ma.'' be 
only temporari ly present. nnd it is not nece:.:sary to sign the patient's death 
w:unrnt so i::oon 3'-' thC'y appear. .\ pali('nt may li\·e for many years with 
trares . and thC')' ma)· di1<appc;ir after hiwing- been prrsenl for months. 

Treatment.- ln fttmilicf.l with a mru·krd precli~po:;:ition to tile disease the 
uc:e of f:.tarch.\' and siic-d111rine art ielef' of diet should be restricted. 
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The personal hygirnc of a diabetic patil•ut is of the first importance, 
~ourccs of 'rorry should be arnidul, and he shonhl lead an C\'<.'n, quicl life, 
if possible in an equablc.' clinrnte. The heat waste ~hould be prtYcntcd by wear
ing WiHlll tlotlie~ and arniding cold. .:\warm. or. if tolerably robust. a cold, 
bath should Le t:ihn eHry day . • \n occasional Turki:;h bath is U!'C'ful. 8ys
temafic. moderate cxcrc·ise should be taken. \Yhen this is not ft:!asible, nrns
sage should be gi\·en. It is well to skdy accurat.cly the didctic c.-apahilitics 
of each patient. for no two can be treated alike. The weight ~liould be re
corded weekly. .:\ patient wl10 is glycosuric and losing weight on a non
carbohydrate diet mul3t he regarded as doing badly. By 1hc addition of a 
certain amount of starc:liy food the same person may cx<.:rctc a rno<lcrate 
amount of sugar and hold 01· C\'Cll gain in wciµ-ht. 

D1ET.-1\c•cp the paiic,nt for three or four days on an onlinnry diet. which 
contains modcrntc amounts of carbolwdr:ilef:., in order to a:-l't'ri<1in the a111ount. 
of sngar exC'rC'iiPn. Fnr two clays 1;1orc the f:.bnchcs :nc gradually cut off. 
He is thrn p!i1('l'd on the follo\\'ing non-carbohydrate diet, modified in each 
case acco1 ding to the patient's age and weight. and arranged from a list rcc
om nH_'ntkd by YOU S oorden : 

Brcalrfasi: 7 :30. 200 c. c. ( 3 \'i) of tea or coffee: 100 grams ( 3 i'') of 
beefsteak. mutton-c:hop~ without Lone. or boiled Imm; one or two eggs. 

Lunch: 12:30, 200 grams ( 3 \'i) cold roast beef; GO gra111s (3 ij) celery, 
fresh cuc11mber:3 or tomatoes with Yinep-;11'. oliYe oil. pepper antl !::alt to ta'.'tc; 
20 c. c. ( 3') whisky with 400 c. c. ( 3 'iij) water; GO c. c. ( 3 ij) colfee. with
out milk or sugar. 

Dinner: 6 P. M., ~00 c. c. clear bouillon; :?.>O grams rn ,·ii~~) roast beef; 
10 gram s (3 iiss) butter; SO grams Ci ij) green salad, with 10 grams (3 iiss) 
vinegar and 20 gra111~ ( 3 Y) oJi,·e oil, or three tablespoonfuls o_f some well
cooked green vegetable, three sardines c\ l"huile; 20 c. c. (3 v) whisky, ~with 
400 c. c. ( 3 xiij) water. 

Supper: 0 P. '1., t"·o eggs (raw or cooked); 400 c. c. (5 xiij) water. 
This diet contains ~1bont 200 grnms 0£ albumin and aboul 135 grams of 

fat. The effect of the diet on the ~ugar excrl."tion is rcma 1·kablc. In many 
cases there is an entire di$nppearanC'e of the sugar frnm the ui·inc in three or 
four da:vs. Chart XY ~hows Yery graphically the remarkable drop in the sugar 
excretion for the first twC>nh·-four liours. Tn cases in which the urine brcomes 
free from sugar gradually .increof:.ing quantitirs of ~tarch up to 20. 30. and 
100 grams are adil<·d daily. \\'hite bread eontains fifty-live per cent. of starch. 
The effect of the non-carbohydrate diet i8 to impro,·c the metabolic functions 
so th;1t the 8_\'~trm c·an w;1rehousc consickrable quantitieti of <:arbohyt.lratcs 
without sugar appearing in the urine. In pntients on a l"trie:t diC't \rho con
tjnue to excrete from 0.1 to O .. J per cent. of glucose a "l1ungcr-clny'' ma:· be 
gi,·en. during whic·h all food ii' cut off for twcnh-four hours. .\~rlycosuria 

may occur, and the putienrs power of assimilating c·arhnh.rclrates is increa~ed; 
but this should not be tried if much diaeetic acid i' prc,cnt. 

ln cnsci:: in which a standard diet is not ordered it is well to begin cutting 
off article by article until the sugar disappears from the mine. "~ithin a 
month or two the patient may be allowed a more liberal diet, testing the dif
ferent kinds of foocl. 

rfhc oatmeal die[, introduced by \'Oil ~oorclen, is most excellent, particu ... 
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larJ_y in the f.:.Cn•rcr forms. 'fwo hundrc<l nml fift.\· grnms of oatmeal, the same 
a.mount of huttrr nnd the whites or six or eight tgg~ com~titute the din's foo<l. 
'The oatmC'al i~ c·nokrcl for two hours, and the butter and albumin stirred in. 
lt may he hlkt•n in four p0rtions during the clay. Coffee, tea. or whisky and 
water ma\· he takcn with it. 

'\rht·n· <liac·C'fic· acid is pre~ent and if the weight is falling the carbohydrates 
i:;houM not he too muc-h rr:::trictcd. :J[uch acid means that glycogen ~tornge is 
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CIIART XV.-fI.LL'STRATll\G lNFLUE:'\CE OF DIET ON SUGAR AND AMOUNT Qt' L'RINE. 

low and the body has had to resort to fats. which are ll'ith dil!iculty and im
perfectly burnt. 'rhe more easily assimilated oatmeal and potato may be used 
freely and alkalies giren to neutralize the excess of acids. 

'l'he follo1dng is n list of articles which diabetic patients may take: 
J_Jiqui<l~ : So11p~-ox- tail 1 turtle. bouillon, and other rlcnr Roups. Lemon 

ade. C'OffC'ci . tea, C'hocolate, and eocoa; these to be taken without sugar, but 
they may he ~wcctcncd with saccharin. Pofao::;h or sodn. water. and ~\pol!inaris, 
or the Harntoga-Yirhy, and milk in moderation may he used. 

Of nninrnl food: Fish of all sorts. including crabs, lobsters, and oysters; 
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ealt and fre.h butcher's meat (with the exception of liver), poultry, and 
game. Eggs, butter, buttermilk, curds. and rrcam rhcesC'. 

Of bread: Gluten and bran bread, and almond and cocoanut biscuits. 
Aleuronat and roborat flours arc made from wheat and contain large quan
tities of albumin and but little starch. They may be used in making bread 
or biscuits. and arc high!_,, recommended by Ebstein. 

Of Yegctablcs : Lettuce, tomatoes. spinach, chicory, sorrel, radishes. aspara
gus, water-cress, cucumbers, celery, endi\'es, rnustarcl, and various pickles. 

Fruits: Lcrnom; and oranges. Currants, plums, cherries, pear::. apples 
(tart), melons, raspberries, and strawberries may be taken in moderation. 
~ut~ are, as a rule, allowable. 

Among proliibiled articles are the followjng: Thick sonps and lirer. 
01'Clinnry bread of all sorts (in quantity), rye, whe::tlcn, brown, or white. 

All farinaceous prcparnlions, such as hominy, rice, tapioca, semol ina, arrowr 
root, sago, nncl rerrnicclli. 

or Yegetablcs: Potatoes. turnips, parsnips, squnfl.hes, vegetable-marrows 
of all kinds, be<.1ts, corn, artichokes. 

Of liquids: Heer. fl.pa riding wine of all sorhi. and the sweet aerated drinks. 
In feeding a diabetic patient one of the greatest cliflic:ulties is in arranging 

a substitute for bread . Of the gluten foods many are Yery unpalatable; others 
are frauds. 

Other substitutes arc the almond food, the Aleuronat bread, and soya 
bread, but th<:se and other substitutes are not satisfactory, as a rule. For 
sweetening purposes saccharin may be used, of which tablets are prepared . 
Mosse has shown that potato starch is more easily assimilated than wheat 
starch, and this view has been on the whole confirmed by comparatire tests 
in my wards. Ile allows as much as a kilo (21/5 pounds) of potatoes, weighed 
fresh, to a diabetic daily. '!'hey are best baked . 

2\IE0 1crnA J~ TnEAT:M.ENT.-This is most unsatisfactory, ancl no one drug 
appears to ha\'e a dircct1y curative influence. Opium alone stands Lhc test 
of experience as a remedy capable of limiting the progress of the disease. 
Diabetic patients seem to ha\'e a special tolerance for this drug. Co<leia was 
preferred by Pav.y, an<l has the adrnntage of being less constipating than mor
phia. A paUent may begin with half a grain lhrce times a day, which may 
be gradually increased to() or 8 grain8 in the twenty-four hours. Not much 
effect is noticed unless the patient is on a rigid diet. ·when the s.ugar is 
re11uccd to a minimum, or is absent. the opium should be gradually \rith
drawn. The patients not only bear well these large do~e~ of the drug. but 
they stand it~ ~Tn<lual retlurtion. Potassium bromide i5 often a useful ad
junct. The arsenite o! bromine, a solution of arscnious acid with bromine 
in glycerin (close. 3 to 5 minims after meals), has been YC~ry highly recom
mended. but jt is by no means so cer{ajn as opium. Arsenic alone may be used. 
Antipyrin may be gi,·cn in dofl.CS of 10 grains threr timrs a da_v. and in cases 
with a marked neurotic comtilulion is sometimes safo•fodory. The salicylate~, 
iocloform, nitroglycerin. jnmbul, the ]jthium salts, Etrychnine, creosote, and 
lactic acid haYc been employed. 

Preparntions or the pm1rreas (glycer in extracts of the dried and fresh 
gland) have been used in lhe hope that they would supply the internal secre
tion necessary to normnl suga r mctaboli!:~m. rrhe succe!<s has not, however, 
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been in· any way eomparable with that obtained with the thyroid extract in 
myxet'dema. Li-pine has i~(llated a glycolytic ferment irom the pancrens and 
al$O from the malt dia~ta~e. and has used it with some success in --l cases. 

Of the complications, the prurilus and eczema arc best treated by cooling 
Jotion'l. of boric acid or hyposulphite of soda (1 ounce; water, 1 quilrt), or 
the u~e of id1thYol and lanolin ointment. 

In the thin, ~enou:.:. patients the bowels should be kept open and the urine 
to•tecl nt !"hort intenals for acetone and cliacctic acid-the derirnti,·es of 
,P-nx~·hulyric acid. 

The 1·0111a is an alm.ost hopeless complication . Inhalations or oxygen haYe 
been n•c·omnHmded. The u::--e of bicarbonate of soda in n•ry large doses is 
rrtomrnC'nc!cll to neulralize the acid inloxication. It may be n~cd intra
Yenously; as much a$ SO grams ham been injected. '!'he solution used for 
iutnnenous injection is a 1 to 2 solution of sodium hirnrboMte in 
normal salt solution, made from distilled water. /\ litre may be 
injeetecl slowly into a Yein ernry six hours in desperate ca:-:es. Jn the less 
serious cases administration should be made by mouth, or mCluth ancl re<:tum. 
This treatment, first recommended by Stadelmann. has undoubtedly giH·n the 
bc·t"t rC'"llli"-. I haH• had one rccoYery. The sodium bicarbonate :-:houltl be 
pm•ht·r1 until the urine is alkaline. and as much as 100 grams giH•n d<1ily. 
~\II dialJ1;:liC's with a marked diac:etic acid reaction in the urine should be 
placed on sodium bicarbonate. Xext to the antacid treatment, subrntaneous 
or intraYenous injections or normal salt solution haYe giYen the be~t r<.'~ult:: . 
The improvrmeut, unfortunately, is only temporarj' with thi1' line of treat
ment. Heynolds publii:hed 2 cases o[ recoYery after the aclmini::tration of a 
dose or rasto r oi l, followed by 30 to 60 grains 0£ citrate of potas~ium e\1ery 
hour in copious draughts of water. The bowels of a diabetic pati<.'nt should 
be kc-pt ac1ing freely, as constipation is believed to predispose to the develop
ment of coma. 

III. DIABETES INSIPIDUS 

Definition.-A chronic affection characterized by the passage of large 
quantities of normal urine of low specific gra\·ity. 

The condition i~ to hL' distinguished from diuresis or polyuria, which is 
a frequent symptom in hy::teria, in Brighfs disease, and occasionally in cere
bral or other affections. \\'illis in 1674 first recognized the distinction be
tween n saccharine and non-sacrharine form of diabetes. 

Etiology.-The disease is most common in young persons. Of the 85 cases 
collcctccl by , 'trnus1' , !) were under .fhe years : 12 between th·e and ten years; 
3G between ten and twf'nty-fiye years. )[ales are more frequently attacked 
than frnrnles. The affedion may be congenital. A her~ditary tendency has 
been noted in many imtances. the most extraordinary of which has been 
reported by Weil. Of 91 members. in four generations, 23 had persistent 
polyurin without any deterioration in health. 

Clinical Classification.-Thcre are two forms: primary or idiopathic, in 
which there is no C'Yiclent orga nic basis, and secondary or symptomatic, in 
which there is c•' idenC'e ol disease in the brain or elsewhere. Of !I cases re~ 
ported from my (·linie by }~utchE-r. J belonged to the former and 5 to the 
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latter .rrroup. Trous::-eau stated that the .parent.;; o[ children with diabetes 
in"ipitlu:-- frequently haYe glyco::.uria or alhuminuria. The clisease has fol 
lowc<l rapidly the copious drinking of cold water, or a drinking bout, or has 
set in during the convalescence from an acute disease. 

The s.cc·;ndary or symptomatic form i::; almost always associated with 
injury or disease of the nerrnu:3 i::ystem, traumatism to the head or. in some 
ca~e.~, to the trunk. It occurs in 30 per cent. of the cases. according to Stoer
mer. Turnori' of the brain, lesions of the medulla. cerebral lnt'morrhagc have 
been met with in some cases. There is a remarkable a::.~ociation hetwcen dia
bcte~ iu::.ipidus and brain syphilis; 5 of the 9 C«l8t'S rcportccl by Fulcher were 
in syphilitic-s. The lesion is usually at the base, and rncningit ic. Hemianop::.ia 
is present in a number of these cases; it oC'currcd in 2 of Futrhcr·s series. It 
i~ not ncC'e~~arr that the lesions should inrnlre t he mcclulla. ]t ha~ been met 
with in spinai cord lesions.. Jn tumors nncl ane11risn1s in the abtlomen, in 
tuberculous peritonitis, and in carcinoma there may be polyuria of an extreme 
grade. 

The most reasonable 'iew of the production of the polyuria is that it 
re:::;ults from n. rnsomotor disturbance of the renal Yes~cl s . clue either to local 
irritntinn, as in a case of abdominal tumor, to centra l disturbance in cases 
of brain-lesion. or to functional irritation of the centre in the medulla, gi\'ing 
rise to continuous renal congestion. In some ca::.es the functional capacity of 
the kidney to eliminate ealt and urea is diminished. 

Morbid Anatomy. - Tl tcre a re no con::.tant anatomical lesion::. . The kid
ne.IJS ham been fou nd enlarged and congested. The bladder has be('n found 
hypertrophied. Dilatation of the ureters and of the pell'es of the kidneys has 
been present. Death has not infrequently resulted from chronic pulmonary 
disease. Yery varied lesions have been met wi th in the n ervous system. 

Symptoms. -The disease may come on rapidl.v, as aft('r a fright or an 
in jury; more commonly it is gradual. A copious sec retion of urine, with 
inc reased thirst, is the prominent feature of the discaec. The amount of 
urine in the twenty-four hours may range from 20 to 40 pints. or even more. 
Trousseau speaks of a patient who consumed 50 pin ts of fluid dail j' and 
passed about 5G pints of urine in the twenty-four h ou rs. Ju two of our 
cases the amount passed was grea ter than that ingested in liquids and solids. 
The specific gra\'ity is low, 1.001 to 1.005; the color is extremely pale and 
watery. The total solid constituents may not be Teducecl . The amount of 
urea has sometimes been found in excess. Abnormal ingredients are rare. 
Muscle-sugar, inosite, has been occasiona lly found. Albumin is rare. Traces 
of sugar ha\'e been met with . N aturally, with the passage of such enormous 
quantities of urine, there is a proportionate thirst, and the only incom-enience 
of the disease is the necessity for frec1uent micturition and fn•que nt drinking. 
The appetite is u sually good. rarely excessi\'e as ju diabetes mellitus; but 
'frousseau tells of the terror inspired by one of his patients in the keepers of 
those eating-houses where bread was allowed without extra charge to the 
extent of each customer's wishes, and says that the man was paid to stay 
away. The patients may be well nourished and healthy-looking. The disease 
in many instances does not appear to interfere in any wa,\' with tlie general 
health. The perspiration is naturally slight and the skin is harsh. The 
amount of salira is small and the mouth usually dry. 'l'he tolerance of al-



RICKETS 441 

coho] iA rrmarkuble, and patients ha\•e been known to take a couple' o[ pints 
of branrly. or a dozen or more bottles o( wine, in the day. 

Course.-Thc course depends entirely upon the nature of the primary 
trouble. Sona'limcs, with organic disease, either cerebral or abdominal, the 
general hc;1lth i~ much impaired; the patient becomes thin, and rapidly loses 
strength. lo the essential or idiopathic cases good health may be maintained 
for an indefinite period, and the affection has been known to persist for fifty 
years. Death usunlly results from some intercurrent affection . Spontaneous 
cure may toke place. 

Diagnosis.-. .\ low specific gravity and the absence o[ sugar in the urine 
di:~tingui!-lh the <li~ease [rom diabetes melliius. Hysterical polyuria may 
somctinws simul ale it \'ei'Y closely. 'l1he amount or urine excreted may be 
eno rm ous, and only the development of other hysterical manifestations may 
enable the diagnosis to be made. This condition is, however, always transi
tory. 

Jn certain rasrs of ch ronic Bright's disease a very large amount or urine 
of low spec• ific grnYity may be passed, but the presence of albumin and of 
hyaline cash; and the existence of heightened arlerial tension, st iff vessels, 
and hypertrophied left ventricle make the diagnosis easy. 

Treatment. - 'J'hc treatment is not satisfactory. No attempt should be 
madl• to reduce the amount of liquid. In some cases gradual reduction of the 
protein and sa lt in take is useful. rrhis should be done gradually. Opium 
is highly n •c·ommendcd , hut is of doubtful service. 1-'he preparations of valer
ian may be tried; cifhe r the powdered root, beginning with 5 grains (0.3 g m.) 
three times a dfly, and increasing unt il 2 drachms (S gm.) arc taken in the day, 
or lhC' valC'rianate of zinC', in 15-grain (1 gm.) doses, gradually increased to 
30 gnii ns (2 gm.). three times a day. Theocin is sometimes useful in doses of 
5 grai 1rn (0.3 gm.) three times a day. Antisyph ilitic treatment should be 
thorough ly tril•d in palicnts with a suspicious history or a. positive Wassermann 
reaction. Electricity may be used. 

IV. RICKETS (RHACHITIS) 

Definition. -A disease of infants, characterized by impaired nutrition of 
the enlire body ancl alterations in the growing bonC's. 

Gli~!-l-on, the anatomist or the li ver. accuratC'ly described the disease in 
JG50. The name is derived from the old Engli:.;h word wrickken, to twist. 
Olis~on suggc:-;tcd to change the name to rhachitis, from the C:reek. PC:xg, 
the spine. as it was one of the first parts affected, and also from the sim
il:lrily in the ~ound to rickets. 

E tiology.-Rickcls exists in all parts of the world, but is particularly 
marked among the poor of the larger cities, who are badly housed and ill fed . 
lt is murh more common in Europe than in America. Jn Yienna and London 
from 50 lo SO per cent. o[ all lhe child ren al lhe clinics present signs of 
rickels. It iR a. comparatively rare disease in Canada. Tn the cities of the 
TTnilcd States it is very prevoknt, particularly among the child ren of the 
negrn nnrl of tliC' Italian races. Want o( sunlight. impure ail', confinement, 
:md lntk of rxC'rc·i:-r are important factors. ProlongC'd lactat ion and ~uckling 
the l'hilcl during prcgrnrncy arc accessory influences in some cases. 

30 



442 DISEASES OF METABOLlSM 

There is no cvidC'nce that the disease ls hereditary. 
Rickets affects male and female children equally. lt is n disease o[ the 

first and second years of life, rarely beginning before the sixth month. Jenner 
has <lescribcd a. late rickets, in which form the cliscai-:.c may not appear unlil 
the ninth or eYen trntil the twelfth year, or later (the osteomalacia o[ puberty). 
A faulty diet is a !act.o r in the production o:f the disem:e. Like scurvy, rickets 
may be found in the families o[ the wealthy under perfect hygienic conditions. 
It is most common in children fed on condensed milk, the various propriC'lary 
foods, cow·s milk, and food rich in starches. "An analysis of the foods on 
which rickets is most frequently and certainly produced shows inYariably a 
deficiency in two or the ch ief elements so plentiful in the standard food or 
youn~ animals-namely, animal fat and protcid" (Cheadle). Rlan<l 8uUon·s 
interesting experiment with the lion's cu bs at the "Zoo" illustrates lhii; point. 
When milk, pounded bones. and cod-liver oil were added lo lhe meal dicl lhe 
Tickets disnppcarcd, and for the first time in the history of the society the 
cubs were reared. As~ocintccl with the defect in food is a lack of prnper 
assimilation of the 1imc salts. 

Morbid Anatomy.-Glisson's original description of the external appear
ances of the body of a rickety child is remarkably complete; indeed, the entire 
monograph is an enduring monument to th<> skill and powers of obscrrntion 
of this great physician. "(1) An irregular or unmmal proportion of its 
parts. The head is evidently larger than normal, and the face falter in re,pect 
to the other parts. (2) rrhe external members and muscles of the 
whole body are seen to be delicate and emaciated, as though consumed by 
atrophy or tabcs, and this (so far as we know) is always observed in those 
dead of this affection. (3) The whole skin, both the t rue and the fleshy and 
fatly Jaycrs, is flaccid and rather pendulous, like a loose g lon?, f:O l1111t you 
think it cou ld hold much more flesh. (4) About the joints, especially in the 
wrists and ankles, there arc certain protuberances which, H opened. arc ::.ceu 
to arise, not in the fleshy or membranous parts, but in the ends o( l11r bones 
themselves, especially in their epiphyses. (5) The joints, limbs, and habilus 
of all these external parts arc Je~s firm and rigid, le~s inncxible than in other 
dead bodies, ancl the neck scarcely becomes rigid, a frigorr~ post mortem, or 
to a leRS extent than in other cadavers. (G) The chest externally is thin and 
much narrowed, especially beneath the scapu1m, ns thongh comprc~sccl from 
the sides, and the sternum accuminated like the keel of a ship or thr breast or 
a fowl. (7) The en<ls of the ribs wl1ich join with the cartilages or the Rternum 
arc nodular, Jike the ends of the wrists and ankles." 

rre also describes the prominent abdomen, the enlarged liver, and lhc 
changes in the mcsentcric glands. 

rrhc bones t::how the most important changes, particularly the ends or the 
long bones and the ribs. Between the shart ancl <'piph.yses a slight bulging 
is appa rent, and on section the zone of proliforation. which norrnallv is 
reprcsC'ntccl by two narrow bands, is greatly thickened, bluish in color, ,;1ore 
irrC'gulnr in outline, and very much softer. The width of this cushion or 
cartilage varies from 5 to 15 mm . The line of oi:;sif'ication is also irregular 
and more spongy and vascular than normal. The pcrio~tcum strips off very 
readily from tl1e slrnft, and beneath it there ma.v be a spongy 1i ssue not unlike 
dccalci ficd bone. 'l'hc practical outcome of these cha nges is an imperfect 
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ossiGrnlion. so that the bone has neither lhe natural rate of gro\\'th nor the 
nornwl flrmm.-i~. In the cranium there may be large areas. partic:ularly in 
the paricto-Otl'ipital region, in which the O!'sific::iiion is delayed, producing 
the Ro-t:all('d cranio-tabcs1 so that the bone yields readily to pressure with 
the flngl'r. TIH•rc arc localiz('d depressed spots of atrophy. which, on pressure, 
gin• thl' so-c·;tlled "parchment crackling." Fial hyperosloses arise on the outer 
tahlL•, partic·u1:1rly on the frontal and parietal bones, producing the character
islil' broa<l forl'llC'ad 'rith prominent frontal eminences, a condition sometimes 
mistaken for hydrocephalus. 

J\asi:;owilz, the lending authority on the anatomy of rickets. regards the 
hypern.•111in. of lite perio:-:;lcum, lhe marrow, lhe cartilage, and of the bone itl1elf 
as thr primnry lrs ion, out of whic:h all the others arise. It is inkrrsling to 
not e llrnt Clis~on nllribuled riC'kets to clislurbed nulrifion hy arterial bl ood, 
and helien:1d ll1r rhangrs ju the long bones to be due to e.xc·e~s ive \'ilSl'ularity. 

'!'he chcmital :111nlysis of r ickety bones shows a mnrked diminution in the 
rn.ltnrcous salts, which may be as low as 25 or 35 per cent. 

Th e l in~r nnd ~plccn are usua1ly enlarged. and sonid imes the mcsentcric 
glands. As Ut>e sugg('::ikd, lhr~e conditions probably refl.ult from the general 
st~1 tc of the heallh associated with rjckels. Beneke has described a rdati,·e 
increase in the size of the arteries in rickets. 

Symptoms.-Th r di:::ca~c comes on insidiously about the period of denti-
1 ion. hcforl' thr c·hild begin~ lo walk.· Mild g rade:; of it are often OHrlooked . 
In many c:l!1es dig1.:sliYe disturbances precede the apprn1·anct• of the charac
ll•rii-ilit lesions, :ind llie nulrition of the child is nrn.rk<•1lly impairrd. There is 
u:-;ually ~light fen·r. the child is irritable nnd re:- tl c>!=~. nnd slc1eps badly. l f he 
h:i:-; aln•a<ly wnlkrd. hr now shows a marked cli si nC"linntio n to do i:.o, 1.rn<l srcrns 
fl'<.'Llt• nnd unslc•nd,r in his gait. Sir 'Yilliam .Je111wr C'nllrd attention lo l liree 
gc1wral sy mptom s o[ grral impo rtance : Fir:-;l. a diff'u :-(' :-;or<111r:::s of' tile body, 
Hn tliat the t·lii!Li C'l'ic·H wlirn an ;ittempt is mad(' lo rnoH' il. :rnd J)l'1 1 frrs to keep 
perfl'c:tly still. Hl•conc.1ly, s light fc\'(~r (100 ° lo l01. tl° F.) , with nocturnal 

a {(1ndl•ncy to thro\\" oft the brclcloilie~ . Thi s may be partly 
flup to the lhitt Lh<' gpnrral Fcnsilin•nrss is su('h thal eYcn ihrir weight 
nrny be cli);ir(•:-sing. An(l, thirdly, pl'ofu:-;e sweating, particularly about lhe 
head and tll'C'k, so that in the morning the pillow is Ioun<l soaked with per
spiration. 

r111ie tis:-;uc·s become sort and nabby; the sk in i i:.; pale; :ind from a healthy, 
plump condition illC' child br<·onH~s puny nml feeblr. ' l'he muscu lar we:1knrss 
may ht• 111arJ..t•(l. pnrli<·u larl y in thr leg:;, and paralysis may he RtHiprd<'<l. This 
so-t·all('1l psC'uclo-pnn•;.;is of rirkds results in part from the AaLby, wrak con
lition of tllC' lrgs nml in part from the -pnin as$OC'iafed with the rnO\PmC'nls. 

('oi11ciclcnt wilh, or following closrly upon, the general symptoms the eharac
teriRtic :-;kelrfal lesions a rr obFcncd. Among the first o[ these to nppea r are 
thr drnngr:-; in the rihti, at the junction of tlie bone with the cartilagr, forming 
lhr so-C'n lll'd riC"kC'l~· rosa ry. When the child is lhin thrse no<llll<1S nrn.r be 
dislindly sPrn. :111<1 in any case can be ensily made out by touch. rl'he,v \'c ry 
rarrly npprnr h<'fOI'(' lhe third month. They mny incrC'ase in size up to the 
srcond y<'ar, nncl are ra1·rl.r Reen after ihe fifth year. T he thornx unc1rrgoC'S 
important ('hangrs. ,JuRt oul~ide the junction of' the eartilagrs with the ribs 
there is nu oblique, shallow clepreRsion extending downw:'lrd and outward. 
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A tramwcrse curre, sometimes called H arrison's grooYe, passes outward from 
the lcrel of the ensiform ca rtilage toward the axilla. and may be deepened at 
each inspiration. l t ii; rendered more prominent by the cversion and promi
nence of the co8lal border. 'rhe sternum projects. particularly in its lower 
half, forming the so-call ed pigeon or chicken breast. The~e changes in the 
thorax a re not peculiar, howe,er, lo rickets, and a rc much more commonly 
associaU•<l with hyperlroph_y of the tonsils, or any trouble which interferes 
with the frC'e entrance or air into the lungs. 'rhc Rpine is often cu rred po:=;
teriorly. the protri:;ses are prominent; lateral cu nature is not so com mon. 

' l'hc hmd ol' a ric·kcly child usually looks larg<• in proportion both lo the 
body and thr fnrc, nnd the fo ntanell es remain open for a long time. ' rlw re are 
arras . parti (' ularly in lhc parieto-occipilal rrgion:-;, in whi C" h ossificati on is 
inq)('rfl1d; anll the bone niay yield to the prcs:-.; urc of lhc fingN, a condilion 
lo whic·lt Ilic tC'rm rr1111io-fabf'S Jws been gi\'Cn. Coincidenlly with thi s, hyper
plasia prnc·crdK in the frontal nn<l parietal em inences. so thill ihrsc portions o[ 
thr sk ull in thi(·knrss, and may form irTcgular bosses. In one lype 
the sk11l l may be nnd elongated, with the lop c:onsidcrably flatt ened. l n 
another, a nd pcl'irnps more co mmon, case lhc i;: hape or the sk ull , when seen 
from nhO\'e , is rccl:rngul:J.r-lhe capul quadralum. rrhe sk ull looks large in 
proportion to the fore. The forehead is broad ancl sq uare, and lhe frontal 
eminC'nc·rs marked. The anterior fontanel le is late in clo~ing, a nd may remai n 
open unlil ilie third or fo urth yea r. 'l'he skin is thin. the veins are full and 
prominrnt, and the hair is often rubbed from the back o r the sk ull. 

On placing the ear O\'er lhe anterior fontanelle, or in the tem pora l region, 
a sy:;.tolic murmur ma.r frequently be hea rd. 'rhi s condition. fir:.;t descr ibed 
by J ohn I>. Fi sher, or Boston. in 1833, is hea rd with the g reatest frequency 
in ric·kcts, but its p rC'~c nce and persistence in perfect ly hea lthy infants ham 
been ::unply denionslrall'<l . 'r!1e murmur is rarely present afte r the fifth yea r. 
A knowledge of the ex istence of th is systoli c brain murmur may pre\'ent errors. 
A c:is(' li:i s been repo rt ed as an instance of tumor o f th e brain. 

ChnngC's occur in the bones or the face, chiefly in the maxilla\ which are 
reduced in size. ' l1he norma l process of dentition is much disturbed; iudee<l, 
late teC'thi ng is one or the marked features in rickets. rrhe teeth which appear 
may be :-.nrn l\ and ba<lly formed . 

In the upper limbs changes in the sca pul ro are not common. rrhe clavicle 
may be thick1•ned at the sterna l end, and there may be t hickening nea r the 
attnd111w nt of lhe sterno-cleido muscle. The most noticeable changes are 
al the lower ends of the J'ildius and ulna. rrhe en largement is at the junction
area or the shafl nncl ep iphysis. Less cYident enlargements may occu r at the 
lower encl or the hum erus. In severe eases the natural shape or the bones 
or lhf' arm may be much altered, since they have had to su pporl the weight o[ 
the <:hilcl in crawling on the fl oor. The changes in the pelvis are of special 
impol'l nnce, parliC'ularly in female children, as in extreme caseH they lead to 
grrat deformity. wilh nar rowing. In the legs, the lowe r end of the tibia first 
bccornC's r nlarged; and in slight eases jt ma y alone be affected. ln Lhe severe 
forms 1 IH' upper encl lhe hone, the corr~sponding parts of tile fibula , and 
the lo\l'er end ol' lhe become grea tl y thickened. If the chi ld walks, 
slight bowing o( the tibire ine\'ilaldy resu lts. Tn more advanced cases the 
tibia~, and even flrn f('lllOra, may be :ird1ecl fol'warcl. l n other instances the 



RICKETS 415 

,·ondilion of lrnork-kncc occurs. Fnqucstionahly the chief cau~c o[ lhC'sc 
dC'forrnitics is the wright o[ the body in walking. but mu~cular action lakes 
part in it. The green-slick fracture is not uncommon in the soft bones of 
rickrts. 

These chan~cs in the skeleton proceed slowly, and the general symptoms 
vary a g:oocl deal with their progress. The child hccomrs more or lc::-s cma
L·iatccl, though "fnt rickets'' is by no means un('ommon, ancl a child may be 
well nourished but "pasty'' and flabby. :E'c,·er is not con~tant, but in actin•ly 
progressing changrs in the bone there is usually a slight pyrcxia . rrhe abtlo
mcn is large, "pot-bel lied," due partly to flatulent db.tent.ion, partly to en
largement of the Ji,cr , ancl in se,·ere Cil$CS lo diminul ion or the rnlumc of 
the lhorax. 'l'he spleen is often enlarged and readily palpable. The urine is 
i::tatcd to contain an excess or lime salti::. There is usually !-l.liglil anremia, the 
htt'rnoglobin is nhsolutely and relatively decrcai::rcl; a leucorylosi;o:, may or may 
not be pre~ent; it is more common wilh rnlarg<'nll'nl of the splee n (~Horse). 
ft lany rickety children show marked nerrnus s,rn1ploms; irritability, pec\·ish
ness, and i:: l eeplrFFnr~s are constantly present. Jenner called nUenlion to the 
closC" relalioni::hip which existed bclween ricket!-l. and inrantilC' eonrnl:::ions, 
parliruhnl.r to the fits which ocrur aftC'r lhc s ixth month. Tetnny i~ by no 
mrans uneommon. ll involves moi::t frequrnlly the anm; ancl han1l:-::-; oc
casionally the legs as well. Laryngisnrns stricluluF is a eommon <·ornpliC':ilion, 
:md thoug-h not , as some stale, inrnriahly asFo«iated. yd il is «C'rlainly much 
more frcc1uent in ric::kdy than in otl1er rhihlren. 8t•n•rc ritkets interferes 
se riously with the growth of a child. Extreme rxarnplcs of rickety dwarfs 
arc not uncommon. Acnle ritkCf$1 so-called, is in reality a manifestation of 
$Cun·v ancl will he dci;::cribcd with that cforaF-e. 

Pfognosis. -Thc discai;::e is never in itself fabl. hut the comlilion of the 
child is such that it is rC'adily carried o[ by intereurrC'nt aff<'dions. particu
larly those or the rcRpirntory organs. Rpasm of lhc liJr'.)'llX and COii\ ulsinns 
OCCHSionaJly CH US(' death. Jn females the deformity Of the pelvis is serious, 
as it may lracl lo difficulties in pa r turition. 

Treatment.-'I1hc better the condition of the mother during prrgn:mcy the 
lci;::s likelihood is there or the dm·elopmcnt o( ricket1' in lhc child. Hapidly 
repeated pregnancies and suckling or a child during prcg-nanl·y $('('Ill impor
t:ml factors in the production or the cliseaFf'. Oi the grncral t rratment, at
tenlion to the feeding or the child is the first con~iclrralion . H i11<" mother 
i~ unlirallh.\', or cannot from any caui;.;c nurse thr child, a i-uitaMe wet-nurse 
!:d1011ld he ,;roriclrd. or fhe c:hilcl. must be artificially frd. in whi<:h C'<l!'C eow's 
111ilk

1 
clilutrd according to the age of the child, should con:-:litutc lhr c:hicf food. 

Carr shou ld he t.1kt'n to c"Xnmine the condition o[ the stools, and if curds are 
prrRC'lll the diild is Inking too much. or it is not suniricntly diluted. Barley-
1nil<•r and carefully strained and well-boiled oatmeal g ruel form excell ent audi
tions to the milk. 

'J1hc rhilcl should he warmly clad and should he in the (regh nir and sun
i::hine the g rrnter pint of the day. The rhilcl !=ihoulll he balhcd daily in warm 
walrr. Carrftil friction wilh sweet oil is \'Cry nclYnnlngcous. nml. i( properly 
performed. nlln.rs rather tlrnn aggrayafC's the Frn:.:.iliYencss. 8pecinl enrr Fhoulrl 
he taken to prevent deformity. 'I1he child Rhou lrl not be allowed to walk, and 
for this purpose splints applied so as to extend beyond the feet arc 1·cry cf-
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fedi\'C'. Of medic ines, phosphorus has been wa rmly rt'<'<J111mcmk·d by }\a~so
witz, anc.1 ils use is also advised by Jacobi. The child may be given gr. 1/UO 
two or th ree timC'8 n day, dissol\'ed in olin• oil. The bc~t prcp<tralion in such 
c<1sc~ is the elixir pho~phori, six to Len or twehc minims three limes a day 
(.Jacobi) . Cocl-l iH•r oil, in doses of from a half lo one lcaspoonrul, i:; Ycry 
acha n t.agcou~. The syrup of the iodide of iron may Le given with the oi l. The 
digeslirn di:-.lurbanccs, together with the respi ratory and nervous complica
tions, should receive appropriate treatment. 

V. SCURVY 

(Scorbutus) 

Definition.-A d isorder of metabolism of unknown origi n, charrict.c ri zcd by 
grC'al d{·hility. with ana:::mia, a spongy cond ition of the g u111s, and a tendency 
lo h:Pmorrl1ages. 

Etiology.-'J'hc disease has been known from the ea rl iest lirncs, and has 
preYailctl pa r t icu la rly iu armies in the field and among s~iilors on long rny
agcs. H has been well ca lled "the calamity of sailors.'' 

From the ea rl y part of the last cen tury, owing largely to the efforts of 
L iud and to a knowledge o[ the conditions upon which the di~ca:-:e depends. 
scuny has gradually disappeared :from the naval service. In the 111crc:.111lile 
mari ne cases still occasionally occur, owing to the lack of proper and suitable 
food. 

] n parts of Hussia scurvy i s endemic. In the United Slates t:cu rry is not a 
very rare disease. 'I1o the hospitals ju the seaport towns sailors arc now and 
ihrn admitted with it. In large alm1'houses outbreak!; oe;e;c1~io 11ally occur. ,\ 

g reat increase of :foreign population of a low grade in certain districts 
the disease n ot at all uncommon. ln the mining o[ Pennsyl-

v:111ia the Jl ungarian, Bohemian, and Ita lian settle rs arc 11ot infrequently 
altaC'krd. lHcGrew has reported 42 cases Jn Chicago, limited entircl;1 lo Polci::. 
Il e a:;:rcrlainecl that in a large proporti on of lhc cases lhc diet was composed 
of bread, strong coffee, and meat. Occasionally one meets with scu rvy among 
quite well-to.do people. Some years ago SCU l' V.Y was not in frequent in the 
large l umbering camps in the Ottawa Valley. Jn G real Britain and Ireland 
it has become ,·cry rare; only 302 cases were admiltccl lo the Seaman's H os
pital iu lhc lwcnly-lwo .rears end ing 18% (Johnson Smith). ll is not un
common in the South African natiYes. 

The cau:-;c is unknown ; there arc three theories of the disease: 
(a) Thai il is the resul t of an absence of lhosc ingredients in the food 

which arc suppli ed by fresh vegetables. \\'hat these conslilucnls arc has not 
yet ht:>en definitely determined, whether the potassium salts or the ub~cnce of 
the organic salts present in fruits and vegetables. Wright hns brought forward 
evidence whi ch suggests th at it may be an acid intoxication. 'l'hal il is not 
due lo an absence of fresh vegetables or lhe sa lts of fruits ancl vegetables seems 
to have been settled by Nansen and his comrade:;, who, li ving for m onths under 
the most unfavorable h ygienic surroundings, buL eating fresh bear's meal and 
bear's blood, c•capc<l scurvy. 
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(b) That it is due to toxic materials in the food-some unknown organic 
poii-:on the produd o.f <ll'compot'ition. llol:st and FrOlich oppose thi::; toxic ,-iew, 
a11d maintain that the disease i8 due to the lack in the food of nutrient con
!:itilul'nls which so far have not been identified. 

(c) Jn opposition lo these chemical views it is urged that lhc disease 
drpt'nds upon a specific (as yet unknown) micro-organism. 

Other fac!ors play an important part, particularly physical and moral 
influcnc·cs-ornrcrowding, dwelling in cold, damp quarters, and prolonged 
Jatiguc under depressing influences, as during the retreat of an army. Among 
pri~oncrs, mental depression plays an important rOle. It is slated that epi
demics of the disca~c ha,·c broken out in the !;'reach convic:t ships en route 
lo Xcw Caledonia even when the diet was amply suflicieut. Xosta lgia is somc
ti111cs un important clement. It is an interesting fact that prolonged slana
tion in ilsclf docs not ncccs8ar ily cause scurvy. Not one of the professional 
rasters of late years has cfo;playcd any scorbutic symptom. rl'he disease ::ittucks 
all ages. but the old urc more susceptible to it. Sex has no special influence, 
bu! during !he siege of Paris it was noted that !he males attacked were grca!ly 
in excess of the females. 

Morbid Anatorny.-Thc anatomical changes arc marked, though by no 
means specific, and arc chiefl y those asr::.ociatccl with h:rrnorrhage. 'l1hc blood 
is dark and fluid. The microscopic alterations arc those of a seve l'c ::imcmia, 
without lcucocytosis. The skin shows the ccchymoscs evi<lent during life. 
rrhcrc arc hmmorrhagcs into the muscles, and occa~ionally about or even into 
lite joints. llremorrhagcs occur jn the intL•rna l organs, particularly on the 
serous membranes and h1 the kidneys and bladder. The gums arc swollen 
and sometimes ulcerated, so that in advanced cases the teeth arc loose and 
ham e'·cn fallen out. Ulcers arc occasionally met with in the ileum and colon. 
J la~morrhages into the mucous membranes arc extremely common. ~ril e spleen 
is enlarged and soft. Parcnchymatous changes arc constant jn the liver, kid
nrys, ancl heart. 

Symptoms.-'l'hc disease is insidious in its onset. Early symptoms are 
loss in weight, progressive weakness, and pallor. Very soon the gums are 
notited to be swollen and spongy. to bleed easily, and in extreme cases to pre
sent a fungous appearance. These changes, "tl'garclcd as characteristic, are 
sometime::; absent. The teeth may become loose and even fall out. Actual 
nccro:;is of the jaw is not common. The breath is cxccssi,·cly foul. The 
tongue is swollen, but may bend and not much furred . The salivary gla nds 
arc occasionally enlarged. llremorrhagcs beneath the mucous mcmb1:ancs o[ 
the mouth arc common. The skin becomes dry and rough, and ccchymoi::.cs 
soon appear, flrBt on the legs and then on the arms and trunk, and particularly 
into ancl about the hair-follicles. They arc pctechial, but may become larger, 
nncl when subcutaneous may cause distinct swellings. In severe cases, par
licularl.r in the legs, there may be effusion between the pcrioslcum and the 
hone, forming irregular nodes, which may break down and form foul-looking 
sores. The i::.lightest bruise or injury causes hremorrhages into lhc injured 
part. CEdcma about the ankles is common. rrl1c "scurvy sclerosis," seen 
oftenest in the legs) is a rcmnrkable infi ltration of the subcutaneous tissues and 
muscles, forming a brawny induration, the skin over which may be blood
e.tained. IT::cmorrhagcs from the mucous membranes arc less constant symp-
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toms; cpistaxis is, howe\'er, frequent. Ilremoptysis antl h:rmalcmcsis arc 
uncommon. Hremaluria and bleeding from the bowels may be present in 
rery severe cases. 

Palpilalion of lhc heart and feebleness and irregularity of lhc impulse 
are prominent symptoms. A hremic murmur can usually be heard at the 
base. II::cmorrhagic infarction of the lungs and spleen has been described. 
"Respiratory symptoms arc not common. The appetite is impaired, and owing 
to lhe soreness of lhe gums lhc palicnt is unable to chew lhc food. Constipa
tion is more frequent than diarrhrea. The urine is often albuminous. The 
changes in its composition are not constant; the specific grarily is high; the 
color is deeper. The statements with reference lo the inorganic constituents 
a re contradictory. Some aulhorilics have found lhc phosphates and potassium 
sails to be dcficicnl; others hold that they arc increased. 

rrhcrc arc mental depression, indifference, in some caflics headache, and 
in lhe laler i:;lagcs delirium . Ca!'cs of convulsions, or hcmiplcgia, and of men
ingeal h::cmorrhage have been described. Remarkable ocular symptoms arc 
occasionally mel wilh, such as night-blindness or day-blindness. 

Jn advanced cases necrosis of the bones may occur, and in young persons 
even separation o[ lhe epiphj·scs. There are instances in which the cartilages 
have separnted from the sternum. The callus of a rcccnll.r repaired fracture 
has been known to undergo destruction. 11'evcr is not present, ex<:C'pt in the 
later stages, or when secondary inflammations in lhe internal organs appear. 
'l'he temperature mny, indeed, be somelimcs below normal. Acute arthritis 
is an occasional complication. 

Diagnosis.-Xo difnculty is met in the recognition of scuny when a num
ber or persons arc affected together. Jn isolated cases, howercr, tlie disease 
is distinguished with difllculty from certain forms of pu!'pura. '!'he associa
tion with manifest. jnsufliciency in dicl, and the rapid amelioration with suit
able food. arc points by which tl1e diagnosis can be readily settled. 

Prognosis.-rr lic outlook is good, unless the disease is far advanced and the 
conditions pcn:ist. which lead lo ils occurrence. 'l'!ic morlnlity now is rarely 
great. Death mrnlts from gradual hearl-failurc, occa::;io1wlly from sud<lcu 
syncope. :Meningeal ha>rno1Thage, cxtra\·asation into the i;:crous caYities, eu
tero-colitis, and other intercuirent affections may proYe fatal. 

Prophylaxis.-'rlic regulations of the Board o[ Trade require that a sum
cient supply of ant.iscorbutic articles of diet be taken on each sl1ip; so that 
DO\\', except as the result of accident, the occurrence of scurvy is rare in 
sailors. 

Treatment.-The juice of two or three lemons daily ancl a clict of plenly 
of meat. and fresh reget.ables suffice to cure all cases o[ ~cun·y, unleFs far 
a<hanced. \\'hen the stomach is much disordered, small quantilics of scraped 
meat and milk should br giYen at short interval!', and the lemon-juice in gntd
uall,v increasing quantities. As the patient gains in strength the diet may 
be more liberal. ancl he may cat freely of potatoes, cabbage, water-cresses, and 
lettuce. The stomalitis is the symptom which causes the greatest distress. 
A permanganate or potash or dilute carbolic acicl solution forms the best 
moulh-wasli. Penciling the swollen gums with a Lo\C'rahly strong solution 
of nitrate o[ !'ilvcr is very useful. The so1ution js better than the solid slick, 
as it reaches to the crcrices between the granulations. The constipation which 
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is so rommon is best lreate<l with large euemata. For other conditions, such 
as h:rmorrhages and ulcerations, su itable measures must be employed. 

INFANTILE SCURVY 

(Ba,.low's Disease) 

A Rpecial form of scurvy occurs in ch ildren in co'nsequcnce of imperfect 
food supply. 

W. B. Cheadle and Gee, in London, c1cscribe<l in very young children 
a c:aclie\in. as~oc:iatcd with h::emorrhage. Cheadle rega rded the cases as scurvy 
ingrafted on a rickety stock. Gee ca!Jcd his cases pe l' iostcal cachexia. Cases 
had previously been regarded as acute rickets. 

,\ few yea rs lalcr Harlow made an exhaustive study of the condition with 
c·art·ful a1rntomiral ob!=cr\'alious. rrhe affection is now recognized as infantile 

nncl is called Barlow·s disease. The Ame rican Pc:ediatric Society col-
euses in 1898 in lhe United Stales. Of these. lhc hygienic sur

roundings wcrr good in 303. A majority or the patients were under twelrn 
111onth~. Tlw proprietary foods, particularly rnaltNI 111ilk and condensed milk, 
!'e<'m lo Uc lhr most important factors in producing the disease. There are 
inslanc'<'S in whitli it has developed in breast-fed infant~, and in others fed 
OU lhe carefully prepared milk or the Wa lker-Conlon laboratories. 

'l'he following c:linical summary is taken from Barlow's description: 
";,Jo long as il is left alone lhe child is tolerably quiet; lhe loll'cr limbs 

are kept drnwn up and still; but when placed in ils bath or otherwi~e 1n0Yed 
thrrc is continuous cryi ng, and it soon becomes clear that the pain is con
nedPCl \\i1h the lower limbs. At this period the upper limbs may be touched 
with impunity, Out any attempt to move the legs or thighs gives ri~e to 
screams. Next, some obscure swelling may be deteclecl, first on one lower 
limb, then on the other, though it is not absolutely symmetriC"a l. 'rhe 
l-\Wl'!Jing is ill-de(incd, but is suggestive of thickening l'Olllld the shafts Of the 
bones. beginning above the epiphyseal junctions. Gradually the bulk of the 
limbs affected becomes \ isibly increased. . 'l1he position of the limbs be
comes somewhat difft:rent from what it was at the outset. Instead of being 
0exctl lhcy Jie CYerled and immobile, in a stale Of pseudo-paraJ_ysis. 
,\ bout this time, if not before, great weakness or the back becomes manifest. 
,\ little swelling or one or both scapulre may appear, and the upper limbs 
may show changes. 'rhese are rarely so considerable as the alterations in 
th<' lowrr limbs. There may be swelling aborn the wrists, extending for a short 
distanc·e up the forearm, and some swelling in the neighborhood of the cpi 
phyH's of the humrrus. There is symmetry or lesionR, hut it is not absolute; 
nrnl the limb affection is generally consecutiYe, though the involvement or one 
limb follows Yery close upon another. The joinls nrc free. :Jn seYerc cases 
n11ot!u .. 'r symptom 111a.v now be found-namely, erepitus in the regions adjacent 
lo thr jundionR of !he slwfts with the epiphyscs. The upper and lowrr ex
tr(•mi!il'l-i of fhr foniur, and the upper extremity of the tibia, are the common 
sill·~ of surh fn1dnrcs; but the upper end of the humems also be so 
afl'l·l·fl'<l. .\ Vl'ry starlling appC'aranre may he obr-:rrvecl lhis period 
in tile front of the chrsl. 'l'hc sternum .. with lhe adjacent cm•Lal cal'lilagcs 
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and a small portion of the contiguous ribs. seems to harn sunk bodily back, 
en bloc, as though it lrnd been subjected to some violenc·r which had rradun'd 
se,·cral ribs in the front and driren them back. Oc:cal'ionally lhiekl'nings o[ 
rnrying extent may be found on the exterior of the vnull of the skull, or 
cnm on some of the bones o[ the face. . . . Jlcrc also must be mentionC'd a 
remarkable r;•c phenomenon. 1'here develops a rather sudden proplos i~ of one 
eyeball, with puffiness and \'Cry slight staining o[ the upper lid . \\"ithin a 
cfoy or two the other l!~'C presents similar appcar:rnces, though they may be of 
less severity. 'l1hc ocular conjunctirn may show a liltlr ce('hymo~is, or may 
be quite free. \Vilh rrspect to the constitutional symptoms ac·c·o111panying the 
above series of events the most important icature is the profound anam1ia 
which is cl('VC'JOpcd . . . rl'hc amemia is proportionnJ to lJiC' 31ll0Ulll Of 

limb involvement. J\s the caRe proceeds there is a certain carthy-coloH'd or 
sallow Lint, which is noteworlhy in severe cases. and when on('c thi~ is estnb
lii-;hcd bruise-like ccchymoses may appear. and more rarely Rmall purpura. 
Emaciation is not a mal'ked feature, but asthcnia is extreme and suggeRl ivc of 
musc·ular failure. 'l'he temperatu re is very erratic; it is oftrn raised for a day 
or two, when succC'~sire limbs nre involved, especially during the tcn~e stage, 
but is rarely nbovc 101° or 102° F. At other times it may be normal or sub
normal." If the teeth have appeared the gums may be ~pong_y . 

Tn .roung children with difficulty in moving the lower limbs, or in whom 
paralysis is suspcdccl. !he condition should alwa_ys be looked for. \\"hat is 
known sometimes as Parrot's disease, or syphilitic pseudo-paralysis, may be 
conronndcd with it. Jn jt the loss of motion is more or Jes~ sudden in the 
upper or lower limbs, or in both, due to a solution of continuity and separa
tion or the rarti lagc at the end o[ the cliaphysis. rrherc arc usually crepila
tion and much pain on movement. 

'l'h<' eHRrntinl lesion is a subperiosteal blood exlravasation, which cnu~cs the 
thickc11ing and tenderness in the shafts of the bones. ln some in::;Lane:ci-; there 
jg hremorrhage in the intrnrnnscular tissue. 

'J1 hc prophylnxis is mo~t ·imporbmt. rrhc vari011s proprietnry forms or con
densed milk and pre~cn·ed foods for infants should nol be used. The fresh 
cow's milk should be substituted, and a teaspoonful of meal-juice or gnn,\ 

may be given with a little mashed potato. Orange-juice or lemon-juice should 
be given three or four times a day. Recovery is usually prompt and satis
factory. 

VI. OBESITY 

Definition.-A disorder of metabolism characterized Ly cxcessi1·c deposit 
of fat in the body. 

Etiology. -Corpulencc, an overgrowth of the bodily fat, an coi ly dropsy," 
as Byron termed it, is a common condition which may be a ~ource or great 
bodily and mental distress. J>rimarily it results from inadcciun tc o.xi1lation 
or the food stuffs, associntcd either with cxcc!'sire absorplion o( the materials 
which produce mt, or wilh incomplete combu~tion. Holh fadois probah!,\ 
take pnl'l. 1 t is not nlways clue lo excr~sive jnlake of food; mnny stout prr
sons nrc light enters. On the allier hand. there nre cases in which tlw in('l'CilF-P 

in weiglii is <lircctly clue lo nn exccssiYC consumption or food. There is a 
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111arkrd lwrC'1lilary l<·1l<lPnc·y. Certain races arc prone to obesity, and women 
arc more oftC'n nll'€.'C'iC'll than mC'n. 

l'at nwtaholi:;m is as _yet imperfectly understood; it is under the control 
of the inl<.'l'IWI !-'t'(·rctions. \\'c sec the deposition or fat in connection with 
many process!'~ with which the internal secretions are concerned. At puberty 
lhl'rc is a g-rcat incrca~c in the fat deposits, particularly of the sk in. Follow
ing t<l!dration Uwrc is an increaf::c in the amount of subcutaneous fat. F.unuchs 
as a rulP arc Ycry stout. Al the menopause incrcaRe in wright is common, 
:11Hl during hoth prrgnnncy nnd lndat ion the subcuta neous fat may be grea t.l y 
inl'l'(·n~1·cl. 

In only on<' point hnn• we posiliYe knowk1lgC' as to UlC' internal ~rcretion s 
c·ontrolli ng fal ruC'lnbo!ii::m. IL l1ns been know n that tumors of lhr pituitary 
gland 01· in ilR lwi ghho1·hoo<l mrty be n:-:socialed wilh gcncn1l adipo~ity and 
~(·xua l infi1nlilis111 ( F'r(ilith's syndrome) . The sludi C's of Cushi ng a nd his 
:-;ltuh.• nl :-; hnwshown lhal 1hc pituitary body controls cnrbohyclrn tr m<'lnbol ism, 
:rnd that with 1111' rt1 mond of th r posterior lohe thHe is a grC'al incn•asc in lh<' 
body \n.'ighL 'l'hrrc sC'C'ms to be a definite hypophysinl syndrome of incl'C'ilSC'U 
lolcranr(l- for c·arhoh.nlrale:-i wilh adiposily. J tis nol unli kely l liat mn ny of the 
(•:1:.i('S or cxl l'C'lllC ohl's ily in young persons arc clue lo hypopiluilarism. The 
rrnrnrkahlc ntulc obe:-'ity, in wllic:h as much as 70 pounds in weight may bo 
A":1inC'cl in six months, probably depends upon perversions o[ some internal 
secrctionl'.'. 

Symptoms. - lncom·eni0ncc cnm~c>d by the bulk, nnd loss o[ good looks 
in wonlC'n, are thr featurrs for which we ~ll'C usually consuliC'd. While fat is 
no sign or l1 rnllh. lhe great hulk may be consisknt with remarkable vigor an<l 
nclirity. Hhorl1w:-:s of brc1nth, emharrassC'd ca rd iac action, clilficulty in walk
ing arc lhc most ('Ommon c·omplnints. In C'hi lclrcn ohC'sity is w ry often nsso
l'i:1kd with c·nn'll'i'i' hnhils in eating aml lack or proper control on lhc pi:11-t 
of pnrc•1lls. ' l1lic co nclilion is increasing, particularly in lhc United Slalt's, 
whrre onr :-;ecs an rxtrnonlin a ry number of rery stoul childrc> n. A 1·rmarkablc 
plwnompnon n:::i'oc·inll'd wilh cx<·rJ'.1:-;i"c fat in young persons is an uncontrolla
hlc tl'nd<·nc·y lo sk•ep-liJ..: e the f,1t boy in Pickwick. It is quite po~~iblc that 
Uii1' ll:ll'(·Oll'psy i ~ nlso a mnnifestation or disturbl'Cl intC'rnal Sl'C·rction~. 

Treatment. - In wonwn ol>lsily is a very clistrC'5i.sing stale, :1ccompanicd 
with all sorts of inco1wcnienc:rs and discomforts. With a marked hereditary 
tl'rnlrnry not much c;m be expedc>cl. The famous George Cheyne>, who wa·s 
a mnn o[ enormous bulk, reclnct·d himseH by clirting Crom thi rty-two F-tones 
(!IX pound~) to propt>r dimensions. One of his aphorisms sayR : "E\·cry 
wise> man afl<.'r Vifty ought to bC'gin and lcse.m al lcaRt the qua nt ity of his 
.\l imcnt. and i i' hr would continue free from grent ancl dangerous Distempers 
and prcscnc hiR Hcn~cs arnl Faculties clear 1o the last, he ought every seven 
y(·ar~ to go on nhaling gn.1clually and sensibl,v, and at last cl(lsccnd out of li fo 
ns hr nf:c·c•rnl(1d into it. even into u Child·s Diet." Put in other words, it reads 
- \re c>nl loo mnd1 aftrr fort.v years oI age. 

l n ll1e t·a~p of cliildrrn \'Cry much may be clone by regulating the di et, 
rc11lucing the Rt:ll'C'hcs nncl fats in the food, not rd lowing them to cat sweets, 
a ntl c·nc·ournging sysfrnrn l ic excrC'iscs. Jn the caf:e of women who tend to grow 
stout nrtrr c•h il<l-hl'aring- or nt tllC' c•limactcric, in addition lo systematic exer
cises. tlu.•y Rhoul<l hr lol1l to amid taking too much food, and particu larly to 
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reduce the starches and sugars. 11here are a number of method:'; or systems 
in rngnc at pn~~ent. In the celebrated one of Banting the carbohydrates and 
fats were exdudC'd and the amount or food was greatly reclu<:ecl. 

Ocrtrl"s mrthod is gi\'en under the treatment of fatty hcarl. Jk reduces 
the amount or liquid taken. and this is practically, too, the so-called 8chwen
inger cure. in whic·h liq uids are allowed only two hours after the food . 

Yon N oordrn 's dietary is as follows: Eight o'c:: lock, 80 gram:; of lea n, 
cold meal, 2,) grams of bread, one cup of tea, with a spoonful of milk, no 
sugar. 'Vc·n o't·loek, one e~g. Twelre o'clock, a cup of strong meal broth. 
One o\.·lock, a Rmall plate of meat soup fla\'orecl with vegetables, 150 grams 
of lean meat of one or two sorts, parlly fish. partly flesh, 100 grams of potatoes 
with salad, 100 grams of fresh fruit, or compote ·without sugar. Three o'clock, 
a cnp of blaek C'Offcc. F our o'dock, 200 grams of fresh fruit. Six o'clock, a 
q11;1rtcr of a litrr of milk, if desired, with tea. Eight o'clock, 125 grams of 
cold nwat, or 180 grams of meat weighed raw and grilled, and eaten with 
pie:kles or racli~het-i and sa lad. 30 grams of Graham brend, and two or three 
spoonfuls of cooked fruit without sugar. H e believes it more satisfactory 
to gi\'e in addition to the three meals smaller quantities of Coocl at shorter 
inten~als, so :1s to ob\·iate the tendency to weakne~s which lhe~e patients often 
experiene:r. In addition he allows twice in the clay a gla~s o[ wine. 'rlw use 
of mineral water, WC'ak tra. or lemonade is not lim ited at the meal times or 
in the intenals. An occasional "hunger-day'' is gi\'en. 

fo the treatment of extreme obesity it is very much better that the pati('Ut 
should be in ho5ipital, or under the care o[ a nurse, who will undertake the 
proper weighing an<l administration of the food. 'The amount of fluid in
~t'~tc•d should not be Teducecl below one litre a clay. Mauy of the~e patients 
arC' an::l'mit, crcn wilh a florid appearance, and for them iron in .full doses is 
aclvis .. 1blc. 

The th.vroicl extract sl1onld be used only in a systematic "cure." Five 
grains thn\e times a day is a sufficient dose. In conjunction with the diet and 
exerci~C's it is useful, \mt lt should not be ordered indiscriminately to fat 
per:5ons. J>ituitary gla nd extracts have also been used. 

VII. THE LIPOMATOSES 

Various Corms of localized deposits of fat may be considered here, and I 
follow the cli1·ision in Lyon's thorough study of these conditions (Archives of 
Inlenwl .lledicine, VI , 1) . 

I. Adiposis Dolorosa (!Jrrcum's Disease).-In the words of the original 
description this is a cli~orcler characterized by irregular symmC'iric-al deposits 
of fatt_y massC's in rnrious portions of the body. preceded or aUC'nded by pain, 
nnd a~soeiatecl i::;omctin1rs with asihenia and psychical changC's. 

The lipomatous mai:;:~cH are diffuse and sym metrical, iuvohing the abdo
men, ehest, arms or lC'gs; or localized on the limbs or trunk. The hands, face 
and feel- arc rnmally sparccl. rl'he pain is sometimes spontnneous and is eas ily 
excited by prc~~urc. Asfhrnia, not always present, may be a marked feature. 
The patienls are oflen irritable, and the French writers have described ca~r:o:. 
with mental c!tnngC's. SonlC'timeR the skin over the areas o.f infiltration is 
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markedly hypcr:rslhctic. The affection is more common in females. Sine 
or ten aulopsic:; ha'c been made, none oI which threw clear light on the 
pathology. Quite po~sibly it is a disturbance of the internal secretions. 

II. Nodular Circumscribed Lipomat osis.-Thc cai::cs arc common. The 
lipomata arc di~tributcd in various localities and vary in size from small 
cm:apsulatccl nodules to large circumscribed tumore, solitary or multiple, 
i::o111ctimcs symmetrically placed. They may be painful, and Lyon calls atten
tion lo the ract that the accessory featnres of asthenia and psychical cl1angcs 
ma.r also be prc::.;cnt. 

III. Diffuse Symmetrical Lipomatosis of the Neck.-'l'h is remarkable af
fection, also c:a llcd adcno-lipornatosis, is characterized by symmetrical falty 
infiliralion~, either i-:.i 1nptc or Jobulatcd, of the Rubcutaneous lissue::;, forming 
a. huge' collar about the neck. Jt may occu r in this part alone, or other Jimitcd 
lipomala arc fou nd clscw!tere. Male::; arc 1nuch more frequently ati;1eked than 
females. The lumors interfere but liWc with health. but as they incrc:isc the 
cond ition becomes very disfiguring. Thcr_c arc sometimes constitutional symp
toms. The name "aclcno-liponwlosis" has been gi\'en because scattered 
throughout the diffuse fnlt.r masses there arc small firm nodules of lymphatic 
tissuc-~0111ctime::; h;;t>mo-l;·mph glands. 

IV. Cerebra l Adiposity (/J!Jslrophia . l <lipo80-Gc11ilalis , Priilicli).-.\s al
ready mentiom•d, a condition of ohc~ity 111ay o<:cur in c:onne<:lion with tumors 
o[ thr h-' pophysis, or aclj;ic:cnt part8, associated wilh a hypoplasia o[ the geni
tal orgnns and <1 c:ondilion o[ infonlilism. The c.:onclilion will be further dis-
1,;USRcd in the ~cdion on internal secretions. as it, would appear from the 
Tescardl<'S of Cu:-:;liing lo be associated with the pencrsion o[ the function or 
the pituit:iry gland. 

V. Pseudo-Lipoma.-Sydcnham made the keen ob::crvation that in hys· 
terical patients thrrc were sometimes swellings, which neither yielded to the 
impress of llie finger nor left a 1na rk. Charc:ol described lhe condition as 
'·hysleric<1I Cl'de111n," of whi<:h there is both a blue and a while variety . 

.Many of llicse H1bcula neous infiltrations, jusl as in llie ROH, supracl;wicu
lar pad, so co111111on jn stout women, a1·c clue lo f::tl, and French writers dc-
8l'l'ihe 1ill grades of lnmsilion from a psendo-crdcrna lo a lruc liporna. 

Treatment. - This is not salisfadory. A trial of thyroid cxlrnd in ::small 
dose~ i:-; ach isable, but it is well lo suspend its u!'c for a week in every month. 
Exlrath; of other glands may £ilso Le tried . l n putienls with :::igns of tumor 
of the hypophysis surgical measures should be considered. 

VIII. HlEMOCHROMATOSIS 

Defini t ion. -...\ dit-:order of metabolism characterized by a deposition oI an 
irnn containing- pignicnt in the glcmdular organs, and by nu increase ju the 
normal pig111cnlaiio11 with which is a~sociated a progrcssh·e sclerosis of various 
org<tns, and. in a Jargc proportion o[ the cases, diabeles. The disease was 
fi rst dese1·ibcd by von Bccklinghausen. 

Etiology.-'J'herc are about GO cases on record (1911}, all, wilh the excep
tion of nbout u dozen. with diabetes. Only one oceuncd in a woman. In the 
majority of the patients, middle-aged men, there seemed to be no marked 
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prcdi:::;po~ing c:aui-;e:-, though Blumer in a rcc:l'nl study maintain:-; lhal akohol 
plays an i111porlanl p:irt. 

Pathology.-On autopsy lhc ochre or bronze color of the organs i~ lhc 
striking feature. The lircr is large and sclerotic; the splct•n al:-:o l'nlarged. 
and t.hc pancreas cithtr small and atrophic or falty and fibroid. 'l'hc lymph 
nodes are also pigmented . The pigment is ha:>mo:-:idcrin or irnn-rcadin;:(. It 
is chiefly in the cells of the glands, in the muscle cells of lhc hcarl, ancl in lhc 
lymph nodes. The amount. in the \'arious organs is enormou~, a hundred times 
the normal in the Ji,cr. for example. The h~en1ofu:-c·in. the non-iron-reacting 
pigment, rnrics in different amounts, and it h<l~ a yellow tint, and is found 
chlcfly in the conncdirc Ussuc cells. rr he blood !'hows Ho !-<pec:ial changes. 

'J~he pathogr ncsis of the disease is obscure, and 8pruut, whose recent study 
(Archit:es of Jnlcr11al Medicine, J uly, 1911) c:ontnim; an cHlrnir;.1blc summary 
of our knowledge, c:oncludcs that tbere i~ no evidcn('e of ab11onH1:il blood tle
slruclion, aucl that it is a primary d isorder of rnctahol is111, "iu1plic.:c1ling lll<llij' 

of the body li~sucs, nnd manifested by a change in tile c:hro111ogcnic groups 
of the protcid molee:u lc with the deposition of pig11wn!R.'' 

Clinical Features.-Thcrc arc two groups of (_'i.11-'l't-:. the larg(_'l' one in which 
diabetes is prc~enl, and the smaller in which there is no sug11r in the urim•. 
'l'he former group is ~pokcn of by the Frene:h aR diabClc {Jtvu:t~, whi<:h has the 
features or a SCH~re diabetes with weakness, progn..'!"!"iH! pig1ucntatiou uf the 
skin, and an enlarged liYer. 'l'hc pigmentation of tlw bkin whith i1:; the fea
ture that attn.H.:ts attention \'<.Hies in tolor from a dark brown lo a leaden or 
blui•h black. llr. Maude .lbbolt"s caoc was known as JJZ,,c Jlary. The li,cr 
is in a state of hyperlrophic c:irrhosis, a smooth and unifor111 cnlarge111cnl. 
'The splcl' ll may be enlarged secondarily. ] twas H.'ry lnrgl' in two of lllj' e:a~c.s. 
The diabetes i:-. ttsL1t11ly sc,·c re, aml runs a rapid c:our:::c. l'rior to 1.he onset of 
diabetes the disl'a~c may l a~t for years. 

rJ1hcre is 11 0 special (l'C::tlrncnl beyond nica:-ures for liiC' genernl health; in 
the patients wi th cUabcles the usual treatment for that disease should be ca r
ried oul. 

IX. OCHRONOSIS 

Definition. -..::\. rnre disorder or metabolii::m as:-:ocialerl with blackening of 
t he cartilage:; and fil.H·ous tissues and pigmentation of' the t'.'kin, and the pres
ence of dark urine due lo akapton or to deriYatfrcs of <:arbolic aci<l. 

Etiology.-'l'hcrc arc two groups of cases: 
(a) There is a congenital life-long chemical malformation, somctim('S a 

family affection, in which there is a failure to tomplctc the c.:aiabolism of cer
fajn aromatic c:ompounds, with lbe result, lhal pe('uliar bodies, homogcnistic 
acid and uroleueie acid arc excreted in the urine, wliich blackens OD exposure 
to air-alc:aplonuria. The anonraly may be pre::;cnt in three generations. 

(b) Jn the other group the dark u rine ancl the blackening of the ti.sues 
arc due to the prolonged use of carbolic acid, usually lhc application of strong 
solutions externally to ul cers. T here may poRsibly be other c:t1uscs. 

Symptoms.-Wheu well developed, oehrono>is presents a \'Cl')' stri king pic
ture. 'l1he discoloration of the fibrous tissues is best seen about the knuckle~, 
and in thin pcrso11s the tendons of the hands and feet show a bluish-gray ap-
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pe~1ra11t<'. ' !'he c·arlilagc or lhc car lrns a bluish linl, and there may be sym-
111l'lrital hhl('k patdlC's on the sclerotics. \\'jclc~pread pigmentation or the 
i:;kin ha:-; b<'l'll ohsern.·d. Jn one of my patient~ there waR a coal-black <lis
c:oloration of the skin oYCr the no:::e and cheeks, and the s1mc was beginning 
in llw hands. This may occur also in the carboluria group, a::; well shown 
in the toloml illu~t.ration of Dr. Pope's patient. 8eYcral of the reported cases 
had arthrifo•, and the two brothers in the )[aryland family had a curious 
anterior in(;lination of the trunk, and a peculiar waddling gait. There are 
few i:;ymploms dirt•cUy due to the chemical nrnlrormation . The patienls mjoy 
good henlth, but the disfigm·cment may be \'cry great. P ost mortem, the 
appearance i~ remarkable, as pictured in Vfrc.:how's original case; the carli
higcs, liga111c11ls and fibrous structures arc everywhere oI a brown-black color. 



SECTION V 

DISEASES OF THE DIGESTIVE SYSTEM 

A. DISEASES OF TllE MOU'J'II 

STOMATITIS 

Acute Stomatitis.-Si mple or er)•ihemalous slomali tis, the commonest 
form, rcsulls from the aciion of irritants o[ va ri ous sort:-; . Frequent at all 
ages, in chi ldren it is usually associated wilh dcnlilion and with ga:-;l ro-inles
tinal disturbance, particularly ju ill-nourj shecl, unhralthy ~ubjccts; in adults 
jt may follow the abuse of tobacco, or the use of too hot or loo highly seasoned 
food; ii j g a concomitant of indigestion, or of the specific foyers. 

The affection may be limi ted to the gums and lips or may cxlcn<l O\'Cr the 
whole smfacc o[ the mouth and include the tongue. There a rc at first super
fidal rednc::;s and dryness of the membrane, fo llowed by increased secretion 
and swell ing of the tongue. which is furred , and indented by the teeth. There 
is rarely any constitutional disturbance, but in child ren there may be slight 
ele"ation of temperature. 'l1he condition causes considerable di scomfort, some
times arnounling to actual distress and pain, particularly in mastica tion. 

ln infants the mouth should be carefully sponged afte r each feedi ng. A 
mouth-wash of borax or glycerin and bora x may be used , and in severe 
cases, which tend to become chronic, a dilute solulion of nitralc of silver (3 
or 4 grni ns lo the ounce) may be applied . 

Apht hous Stornatit is. - This form, also known as follicular or vesicular 
slomatiiis, j g characterized by the presence of sma ll , RlighUy rajsed spols, 
from 2 to 4 mm. in diameter, surrounded by reddened a rcolm. rrhc spots 
appear fi rst as vesicles, which rupture, leaYing sma ll ulcers with g rayiRh bases 
and bright-red margi ns. rrhey are seen most freq uently on the jnner surfaces 
of the lips, the edges of the tongue, and the checks. They arc seldom present 
on the mucous membrane of the pharynx. This fo rm is met with most often 
in ch il dren under three years, either as an independent affcdion or in asso
ciat ion wilh one of the febrile diseases of childhood or with an attack of indi
gest ion. 'rlic vesicles come out with g reat rapidity and the little ulcers may 
be ful ly formed within twenty-four hours. The child complains of soreness 
of the mouth and takes food with reluctance. The buccal secretions arc in
creased and the breath is heavy, but not foul. The conslitutional symptoms 
are usually those o[ the disease with which the aphlhro arc associated . The 
disease must not be confounded with thrush. No spec ia l parasi te has been 
found in connection with it. It is not a serious condition, and heals rapidly 
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with the improvement of the constituljonal i:lab.:. l n :-:cn•1·c c.::1:0C's it may 
extend lo the pillari:; of the fauces and to the phar)nx, and produce ulcers which 
arc irritating ancl dinicult to heal. 

Each ulc:c r should be touched with ni t rate of silYcr and the mouth should 
be thoroughly cleansed after taking food. A wash of chlorate of potassium, 
or o[ borax and glycerin, may be used. The constitutional symptoms should 
re('CiYe careful atkntion. 

A cu ri ous affect ion occurs in southern J taly s.omrtimes in epidemic form, 
· charactC'l'i zc(l by a pea rly-colored memhrn11r wilh induration, immediately 

beneath the tong ue on the fra:onum (Higa·s disen~e). Then' niay be much in
duration :rnd ultimately ulceration. n occurs in hoth hralthy an<l cachectic 
ch ildren, usua lly about the time of tJ1c eruption o[ lhc fi1·sl teeth. 

Ulcerative Stomatit is.-This form, whith is also known by the names 
of fetid slo111alilis, or puli'id sore moullt, oc:<:un; particularly in children after 
lhe first dcnlilion. 1t may prcn1il as a witlc~preafl epi(\(• 111ic in institutions 
in whi t h the s;rnitary conditions arc defcdi\'c. ll has brcn rncl with in jails 
and campK. lm;ullieicnl and unwholl':-:omc food. i1npropcr ventilation, and 
prolongl'd ch1rnp, C'old \\'C'aUicr ~cem to be :--pcl·ia l prcdi:--pos i11 g- ca uses. Lack 
of dc~111linr~s of tlw mouth, the prescntc o[ ta ri nus {t'Pfh. and the c:olle<:tion 
of tarlar around them fa vor the oc:cu 1TC11cc ol' tlfo cli~l·H~l'. 'l'he afkdion 
spTends like a spPci ri l' discai.;('. but the mic:rolu.• has not yd bCl'n i ~olatcd . H 
has been held that the disca~c is the ~arnc as the foot-an d-mouth disease of 
cattle, anll tltal it is co1n-ese<l by the milk, but lhere is no positive C\'idence 
on the~e points. 

'l'hc morbid procCf:S begins at lhe nrnrgin of the gums. whiC'h hccome 
swollen and red, :incl bleed readi ly. Ckcrs form, th e bases of which are 
covered will1 a grayi~ h-wlii le. firmly adherent mentbnrne. Jn :-il'\Cre <: <1 ~cs the 
teeth may bcco111e loo:-cnecl and necrosis of the :1 h c•olar proee:-:s may oc:cur. 
The ukC' r.':\ extend along the gu111-li11c o[ the uppC'r and the tongue, 
l ips. and mu('osa or th e l'hcck:; ai·c usually swol len. but rnrely '11hcrc 
is sa lin1lion. the brea th is ioul, and rnai:;tical ion is painful. ' l'he i-:.ub111axil\ary 
lymph-gland:s arc enlarged. An cxanthcm rnny appear and he rnit-:taken for 
measles. ' l'h(' l'Onstilulional symptoms nrc often scre rc, aULl in dcbililaled 
children death somelimcn occurs. 

ln the treatment of this form of stomalifo; chlorate or pola~sium has been 
found lo be nl111ost specific. lt should be g in:on in do~e~ of 10 grai ns (0.6 
g m.), three limes a day, lo a child, and lo an adull douhle that amount. Lo
cally it may be used as a mouth-wash, or the powdered :::all may be applied 
cliredly lo the ulcerated surfaces. When there is much !cto r, a solu tion o[ 
pota i'!o;i um permanganate may be usell as a \nt~h, an<l an application of nitrate 
of si h·er made lo the ulcers. 

A rariely of ulcerati\'e sore mou th, which differs entirely from this form, 
is common jn nursi ng women. and is usually i:;ecn on the mucous mem
brane of the lips nnd checks. The ulcers ari se from the mucous follicles, and 
are from 3 to 5 mm. in diameter. 'rhey may cau se little or no iuco11\'eni
ence; but in some instances they are ve ry painful and intC'rfere i;;criously 
with lhc taking- of food and its mnolication. As a rule they heal readily 
after the applitation or ni trate or silYcr, nncl the condition is an indication 
for tonics. fresh air, and a better diet. 

31 
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Hcc:urring oulbrcaks of an herpelic, even JH'llt/1higoid1 stomatilis are seen 
in neurotic imJi,idualti (slomalilis neurolica, chronirn, Jac:obi). 1t may pre
cede or acro111pany the fatal form of pcmphigws vegctans. 

Parrot describes the occ:asional appearance in new-born, debilitated chil
dren of small ulcers S.)'mmelrically placed on lhe hard palate on either side 
of lhe middle line. 'l'hcy rarely heal, but tend lo increase in size, and may 
it1"ohc the bone. 

Bednar's aphlhro con,ist of small patches and ulcers on the hard palate, 
caused as a rule in young infants by the artificial nipple or the nurse's 
finger. 

P arasitic Stomatitis (Thrush; Soor; Muguct) .-This af!ection, most 
commonly ~ccn in children, is dependent upon a fungus, Saccharomyces 
albica11s, called by Hobin Uidiu1n albicans. lt belongs to lhe order of yeast 
fungi, and consisls of br:rnc:hing filaments, from Lhe ends of which ovoid 
torula cells develop. 'l'he disease does not arise apparently h1 a normal 
mucos<L 'J'he ur::e o[ nn improper diet, uncleanliness of the mouth, the acid 
Icrnwntation of remnants of food, or t.he occurrence, from any cause, of ca
larrhal >lomalilis prcdispo>c lo the growth. In institutions it is frequently 
transmiltecl by unclean feeding-bottles, spoons, etc. lt is not confined to 
children, but is met with' in adults in the final Stages or fe\'er, in chronic 
tuberculosis, diabetes, and in cachectic states. 'The parasite grows in the 
upper layers or the mucosa, and the filaments form a dense felt-work among 
the l'pithelial cells. 'The disease begins on the tongue and is seen in the form 
of slightly raised, pearly-white spots, which focrcasc in size and gra<lually 
coalcscl'. The membrane thus formed can be readily !:craped off, lca\'ing an 
intact mucosa, or, if the process extends deeply, a bleeding, slightly ulcerated 
surface. 'I1he <lisease spreads to the checks, lips, and hard palate, and may 
inYOIYc the tonsils and pharynx. In very severe cases the entire bucca l mucosa 
is covcrccl by the grayish-white membrane. It may even extend into the 
crsophagus and to lhc stomach and c::ccum. It is occasiona lly met with on 
the rne~ll cords. Hobust, well-nourished children arc so111etimcs affcclc<l, but 
it is u~ually met with in enfeebled, emaciated infants with cligc::;tivc or intes
tinal troublrs. In such cases llie disease may persist for months. 

The affection is readily recognized, and mu::;t not be confounded with 
aphthous slo11wlitis, in which the ulcers, prccc<lcU by the formation of ve~i
cles, are perfectly distincli,e. In thrush the microscopic examination shows 
the presence of the characteristic fungus throughout the membrane. In this 
condition, too, the mouth is usually dry-a striking contrast to the salirntion 
accompanying aphlhre. 

Thrush is more readily prevented than removed. The child's mouth 
should be kept scrupulously dean, and, if artificially fed, the boillcs should 
he thoroughly steriliicd. Lime-water or any olher alkaline flui<l, such as the 
bicarbonate of soda (a drachm to a tumbler of waler), may be employed. 
\\'hen the patches arc present these alkaline mouth-wa!:.'hcs may be continued 
after each feeding. A spray of borax or of sulphite of soda (a draebm to lhc 
ounce) or the black wash wilh glycerine may be employed. 'l'he perman
ganate of potassium js a1so 11seful. The constitutional treatment is of cq'ual 
impo rtance, and it will oflen !Jc found that lhe thrush persists, in spite of all 
local measures, unti l lhc general health of lhr infant is improved by change 
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of air or till' rdicf of lhc diarrhcca. or, in obstinate case!-!, the substitution of 
a natural for the arlific-ial clict. 

Gangrenous Stomatit is (l'anc:rw1i Ori.'{~· . .Yoma).-.\n affodion diaracicr
izl'<l 1)\· a rapidly prog-1T~!-\ing- gangrene, starling on tlw g-um~ or d1crk:-:., anrl 
leading- to l'XlC'llSi\·c :-lougliing- and destruction. This krrihle. but fodunatC'ly 
rare, cli~casc is seen only in diil<lrrn under H'l'Y in~anitary c-on1litinns or dur
ing c:onvaksc·c:nce from the ac:utc fcyers. Jt is more common in girl8 than in 
ho.r~- It is met with between the ages or two and fiyc yuns. In al least onc
half of the (':HK•i:: the di!'caBc hat-: O('currcU during ('omale!'tenc:c from measles. 
Cast•s h<l\C bu .. •n El('('l1 ai:-o al'tcr sc:iulet fernr :rnd typhoid. The mucou::s mcm
br:.rnc is fin;;t nffc1<:fcc1, u~ually or the gums or o[ one check. ~L'he process 
begins in:-:id iousl.Y, :incl when fin~t ~ccn there is a slouglting ulcer or the mucous 
mcmbn11w. whidi :-:pr<.'a(lS rnpi<lly nnd leads to brawny irnluralion of the i;:.kin 
nnd ndjac:cnl pads. The sloughing cxtcml:-:, ~111d in ~C\crc c:nscs iltc c:licck is 
pcrfornlccl. 'l'hc disease 11111y i:;pr1.1ad to the ton~ue and chin; H may imacle 
the bone~ of the jaws 11ncl CH'll inrnh·e the eyelid~ ;rncl ears. In mild ca:-:cs an 
ulcer forms on the.• inner ~urfnc:e of the dwck, \\'hitl1 lwals or rna.'· perforale 
nml lenH' a fislu~ous opening. N"aturnlly in ~u<.'h a H'H'n' aifl'diou the con
stitutimwl disturbant:c i~ \cry great, the pulse is rapid. the prostration cx
trC'me. and death t1:5t1ally takes place within a week or ten day:5. 1I1hc tem
perature nrny reach 103° or 101° ~" . Diarrh<I.'a is usually prt•sc nt, and a~pira
tion pneumonia is a common complication. No specific organi::sm has ~en 
found . 

J n many cases the onset is so insidious that there is an cxlcnsivc Bloughing 
!:10rc when the c:ase first comes under obscn·ation. Dc:o;lrudion of lhc ~ore hr 
the Pnquelin tnulcr.v or fuming nitric nC"id is the mo:;t, clte<.:iual. Antiscpti~ 
applica lione should be made lo destroy the fclor. The child sl10ul<I be care
fully no urished and stimulants gin:•n freely. 

Mercurial Stomatitis (l'lya/i;;111).- l t occurs in pcr~on~ with a specia l 
St18('('ptihi l ily, rn1·cly now n~ a result of the cxc·<'~sin~ u:-:c of the drug, and 
also in thMl' \\ ho~c oecHpalion nctc~silalcs lhc c•01Hdnnl handling of me rcury. 
ll may rollow the ndrninistralion of repeated ~mall dosl':o;. Thus. a patient 
wil h lwart-di:--casc who wa~ ordCl'Cd an eighth of a grain of calo111cl crn ry three 
hou r::; for diuretic purposes had, after laking eight or ten llO!'!l':O:. a se"erc 
slomntit i ~. \\ hirh pcnd!:1ted for ~cYcral Wl'Cks. .L haH• knn\\ n it lo follow the 
aclminil'lrnlion of small do~cs of grny powder. '!'he palil nl cou1plains first 
of a mc.•tallic ta~tc in the mouth, the gums bc('o111e swollen. red. and sore, 
mai.;titation is clifli<:ult, the ~aJi,-ary glands bC('Oll\C C'lliarg<.'d and p;_1in[ul, and 
lhC'I'<.' is a grent inc:rn1~e in their secretion. The tongue is :--wollt•n. the breath 
h<'?s a foul odor, and, i [ the affection progresSC'!', there may hp ukcration of the 
mut·os.;1, nnd. in rare instances, necrosis of the jaw. }dthough irouble~ome 
and distrcs!'ing-, the disease is rarely serious, ancl Tecorcry usually takes place 
in a couple of weeks. l mtances in whieh the lcclh become loosened or de
tachrd or in which the inflammation extends to the pharynx and Eustachian 
tubC's arc rarely !'Cen now. 

r.phc admin.islration of mcrcnry should he su~pcnclC'cl so soon as the gums 
arc "touched." Mild cases of the affect ion sub:.:.idc within a Ccw cfa.Ys and 
require only a simple moulh-waf'h . ] n ~cYcrer cases the «hlomlc of potassium 
may he g i,·cn internally, and used lo rin~e the mouth. The bowels should be 
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frl'ely opened; t.he patient should take a hot bath C\C'T'J' cvC'ning and shoulrl 
drink plentifully o! alknline mineral waters. Atropine i:-; sometimes scnjcc
able. and may be given in doses of 1/100 or a grain lwic:C' a day. Iodine is 
also rcc:ornrnrnd0d. \Yhcn the salirnlion is scrcrc and protract.eel the patient 
bccorncs much debilitated ancl an:rmic, so that a supporting treatment is indi
cated. The diet is necessarily liquid, for the palient find' the chief dilliculty 
in taking food. JI the pain is 8c\·cre Dornr's powder may be gi\'Cn at night. 

Herc may be appropriately mentioned the influence of sto111atiti:;:., p;ulicu
Jarly the mercurial form, upon the clc,·eloping teeth of cl1ililrm. The con
dition known ns erosion, in which the teeth arc honCJCOlllbed or pilled owing 
lo dcfectiYe formation of enamel, is indicative, as a rule, of infantile sloma
titis. 8 uch Leeth must be clistingui shccl enrcful ly from lhose of eongcnitat 
:.;yphilis, which may, of cou rFc, coexist, bu t Lhe Lwo conditions arc distinct. 
' l'lic honeycombing is J'rcqucn lly seen on lhc jncisors; bul. acco rdi ng lo J ona
lhnn :Il ulc!iinson, Ilic lest Leeth of inranlilc slonwlilis arc lhc fi rst permanent 
molar:-;, lhcn the incisors, "which arc a1mosl as conslanlly pitted, eroded, and 
of' bacl color, often showi ng lhe lrans\'c rsc furrow wliiC'h c ro~scs all the Leeth 
at Lhc Farne kYc l. '' 1\l agitot regards these lransYerse J'unows 38 the resu lt 
or infanlilc conrnlsions or of scYere illness during early life. J le thinks they 
al'C analogous lo the furrows on the nails which so often follow a serious 
disease. 

Geographical Tongue (Eczema of /he Tongue) .-,\ remarkable drsqua
mation of the superficial epithelium of the tongue in c:in::inale pal<.:hci-;, which 
spread while the centra l portions hea l. Ji'u~ion of patches leads to areas wilh 
F- inuous oullincs. \\'lien cxlcnsirc the tongue may be to\'crecl with thl'sc 
like a geographjca l map. The affection causes a good deal o[ itching 
heat. and ii may be a sou rce of much mental worry lo the patients, who often 
dread lest it may be a commencing cancer. 

' l'hc etiology of the disease is unknown . lt occurs in infants and chil
dren, and it is noi \'N.Y infrcq llcn t in adults. H has been rega rded as a 
manifestation, a nd transien t attacks may accompa ny indigestion. Jl ,·c1·y 
l iable Lo re lapF-c. J n adults it may prove Yc r.y obstinate, nnd I know of one 
i nsl~111ee in which the diF-t'ase persisted in spite of all treatment for more tha n 
two years. Solutions of nitrate of sil\'er g i,·c the most satisfaclory results in 
reliC'\'ing- the intense burning. 

There is a r.;uperfida l glossitir.;, 1irnilecl usually lo the border and poinl of 
the tongue. which prc!'ients irregular reddish spoil;;, looking as if the epithelium 
was rcmo,·ccl, and the papil lre are reddened and swollen. The condition is 
sometimes known as MOller's glossitis. Local treatment with nitrate of silrnr 
as a rule gi\'es relief. 

Leukoplak ia Buccalis.-Samucl Plumbc cleseribccl the condition as iclhyo
sis linguaLis. It has a lso been called b·uccal psoriasis and lcu('o-keralosis 
111ucosre oris. 'l'he following forms occur: (a) Smal l white spots upon the 
tongue, slighlly raised, even papillomatous-lingual corns. (b) DiITu'° thick
eni ng of the epithelia l coating of the tongue, either a thin, bluish-while color 
or opaque while. dependi ng upon the thickness. It is patchy, and more often 
upon the dorsum and sides. (c) Diffuse oral leukoplakia, a remarkable con
dit ion in which t he roof of t he mouth, the gu ms, Jips, and cheeks a re covered 
with an opaque white, sometimes smooth, sometimes fissured, rugosc layer. 
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Jn this widt·~pre:ul Ccirm the tongue may Le spared. The visible mucosa of 
tlu .. · lips 111ay lw inrnhed. anU occasionally the genita l mucosa. 

\\hilt· appearing sponlnncously, the condit ion is mo:-;t common in hea\y 
sn10k1·r~, nn<l has ht:'en called smoker's tongue. Epithe lioma occasionally 
Rtaiis from tlw loC'aliz<'d patches. A majority of the patients ha,·c had syphi
li:-;, lrnt Uit' c·ontlilion dol'S not yieliJ , as a rule, lo specific trei1lmenL 

l ,cukoplakia is ;1 obsti nate affection. All irri tants, such as smoke nn<l 
H'ry hot food, ~hould arnided. Loca l lrratmenl with one-half-per-cent. 
c·orrosi\"e r.;uhlimalc• or a orn'-per-ccnt. ehromir-ac·id ~olution has been recom-
11u•nd1•11. '1'!11• propriety of ac-t ive local trealmcnl is doubtful. Pa pillomatous 
outgrowths :-;hould l)l' (·ut off. The X-rays may be tried. The mo~t extcnsire 
fonn di:-;appl'lll' sponinnf'onsly. 

'l'hc //al alru1il1y of lhe posterior purl or lhe tongue, descr ibed by 
Yil'C•how, a. in11jorily of instances of syphilitic origin. 8cars may girn an 
irregular app(•ararn:l' lo the Ru r·farn. Syminers found this smooth atrophy in 
5!) oJ' 7;j po:-t lllOl'l11 111s in syphilitic subjects. 

Fetor Oris.- The praC'titioncr is frequently consulted for foul breath, a nd 
i:-; dai ly 111:1dl' awarl' of it~ wicle8prcad prernlcnce. All unconscious, he is hirn
~(·lf too often suhj('<·l of the condit ion, to the disgust or his patients, with 
whom lw has to c·o111r into sud1 close contact. It is impo::.sible to gi,,c e,·en a 
list of all tlu.• <:a u sr~ mentioned. 'l'he following are a few of the morC' im 
portant: (a) In c·on nrd ion with irnJ igeslion and the 35sociated catarrhal 
dist urhanN'S in the mouth. pharynx, and stomach. 'l'he breath is '·he1wy," 
as the mollH"rs say. ,\ simpl<' mouth-wash and a lllCl'C'Ul' ial purge suflic-e to 
r<.'1110\'C' it. In a mor<' Sl'rious di~C'ase of lhc slomad1 the Lrealh may be fo ul, 
and occ-n:·donally, in sloughi ng cance r, horribly sli nking. (b) Local condi
lio11s in lhe 1t1011lh: ( J) All the fo rm s of Rlomati tis. 8mokel's should remem
ber that, npart ullogellwr frolll the smell of tol>acc:o, their L>reath in the morn
ing is u .-; 11 ~1lly. to say the least, ''heavy." (2) l'yorrhll'a ahcolaris. 'J'his is 
the 111ost c•ornrnon cau::.c of fou l breath in a<lu lts, and is almost con:;t::rnUy 
prC'senl a!'tt'r midc1tc life, ca using a perfectly clistinc:tiYe odor only too well 
known lo all of us. rl'o test for the presence draw a bit of stout thread 01· the 
c·<lge of a shed of paper high up between the Leeth and the gums an<l then 
smell it. H{'rupu lom; treatment of the gums by a dentist is needed, and tlai ly 
scour ing, rlt·- (c) '!'he tonsillar disell~es. In lhe crypts or the tonsils the 
C'pith('li~1 1 dl•hr is aC'c-umu lalC's, and, itl\'aded by rnicro-orgnnisms, gradually 
forms thr litill• round or triangular bodies which Ctlll be ::qul·ezcd out of the 
lacuna>, und wlH'n prC's;-;ed L>etwC'en the fingers smell like Limbu rge r cheese. 
'l'hc (('tor ori~ from this C'<lllSe is quite di:::.tinciivc. 'l'o letit the presence in 
child or adult. Sllll'll the fin ger after it has been rnbbecl firm ly upon the tonsi l. 
Local lrl'aln1cnl is neede11. (d) DecaYe<l teeth, lhe foul odor of which is 
quite distind from ihal o( pyorrhma or chronic tonsilliti~. (e) Hcspiratory. 
l\lany dis1•a;-;l'!-i of the no5l', larynx. bronchi, and lungs are asi-:ocialed with fou l 
Urealh. ({) I l:t•rnic:. ' l'hc lrnlitus-thc expired air from the lung-may be 
imp n'gnntl•d with odors from lhe L>loo<l. Of this there arc many wcll·known 
instanl'l'S. 

l•'or pradit:d 1rnrpo:.:rs it i:- lo be rC'rnrm\JerC'<l that pyol'l'licca a]yeolaris 
antl "h:d i~ 1·11llt•ll c·hrnnir lncu nar ton ~ i!!iti:::. arC' the bro most common causes 
of fuu l hrP:1lh. 
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Oral Sepsis.-To \\'illinm Hunter, of Chnring C'ro'" H o"pital. is due the 
credit or in!'ifiting llp1m tlw imporbrncc of Uw mouth ns the chief channel of 
entrance or the p,rogl nic organi!l.ms, nnd a!' ils1 II' l11t• :-<.'at of srpiic procC$SCS. 
1\cC'.ro:;(•d iP(•lh, p,rnril111·a aln.•olari!l.. aln.•olar ahsc·c•!':.-;, etc., are pres-
ent in ;1 great many Jll'oplt.•. A infpdion mn~· fullow or lhc general 
health may lw lowered by the continuous protludion of pus. In cxtcnfiirn 
pyorrha'n uln.,olnris thr daily amount of pus must he ron;.;idrrablr. and there 
c·an ]J(I no (jllC'5dinn that it h:i.:- a ddJilitaling influpm·c on lhe grncral health 
aml is :-:0111di11ws a~so<-i;1fC'd with a mo!lerale nna•mia and with a Jl:l!'ly com-
pkxion. ll u11fpr !':rplic gn~t.ritis nnd :O:('plir C'nlcriti~ ns common 
i:;equ(·nc·f'R; i n1l<•<'1!. 11<· n p1wnd i<·u ln r, pl<'u r·if ir, gn 11-hlncldcr nncl pyp] itic 
infla111m:dio11!-i aR rortnR or "nH•IJic:l\ SC'J>!-ii:-;'' <ltlC' JnrgrJy fo inrcdion from 
the mouth. Onr form of prrnicious nn:l•min-infr<:tirc' hrrmolylir ana•rnia-
lw lwlie\<':o; In IJC' dnr lo ornl or an inl'1divr glo:-;~ ili ~. C'e rtain lypcf.l. of 
1wpli ri1is and forms of are bclirn'd lo he 1lur lo oral in!'rction. 

TlH'l'C i:-; no <pH·~tion o/' the imporLanc·c or lh C' snbjr<'i . rind WC fi]1oul<l insist 
upon scrupulom:. c:lean lin c~~ of the moulh and frrlh, parliculnrly clearing 
away Lhe tarlar and the pockets of pus. An adult ~hou lc1 lrnYe his lcclh 
cll'~lllSl'd in Lhii:; way hy n dentist once a month. \\'e Rhould, loo, haw Jess 
<lclic .. 1ty in l{'lling- our friends in whom the odor of the breath reYeals the 
preR<.'ncC' of pyorrlicca. 1t j~ a YC'r_r difficult cornlition lo cm·c. Locally much 
may he do1w lo keC'p it under C:onlrol. Yace;inl's ha,·e been used cxlen~iYCl,r, 

somdimc~, hnl nol alway~, wjlh success. If possible, the patient should be 
rcfcrml to a clcnliRl who is spccially cornpC'lcnt lo dC'al with it. The tartar 
shoulcl bC' remO\'Nl from th<' lcl'th ancl anti~C'plic mouth wnshcs, such as ca r
bolic aC'id (1 per C'ent.), used frcquontly. H ydrogen peroxide mny be nppliccl 
locall .1'. 

Affections of the mucous glands arc not Ycry common. In catarrhal 
ironlJlcs in rhildrcn and in measles they rnay he P-\ro l\cn. 'ehey arc C'nlargetl 
and ,·c1·y pro1ninl'ni in :i\Likulicr.'s clit'c~H><\ wilh chronic symrnctrical cnlargr
rncnl of llie Rrtl i\'ary am1 lachrymal gland s. 'l'hNC' is n s ingular affection of 
the m11tous glands of lhe lips. chiefly or the lower. with much swelling and 
infill1·;1tion. Ii was d('se;ribl'd by Yolkrn:rnn. nnd haR bern called H~ilr.'s clis
casl'. ' l'hL' 11111c·ous glamli-1 are enlflrgrcl, lllf' cluc:t~ much dilnted, and on prrP-
su re a rnucoid or n111co·puruleni secretion may 0x11dc. 'I111e skin O\'Cr the lips 
may be rc<ldcucd nod •woll cn. 

B. Dl8It;ARF.S OF Tim RAL[VARY GLANDS 

Supersecretion (/'(yali,i,;m).-Thc normal amount o[ ~nlivu varies from 
2 lo 3 pints in lhr twC'nly-four hours. The S<.'Crction is increased during the 
taking of fnod and in the phy8iological proc·c:-:~f'R of dcntilion . A great in
crcar"e, to \\liic·h the term 71'.'Jali . ..,m iR applic<l, is mci with (1) occasionally in 
mcntnl :rnd ncn·our.; afr<•ctiom; :111<l in l\tlJi<':-;; ('?) orra~ionally in the acute 
fevers, ]lilt'li('Ularly in Rrnn!l·pO\: U1) FOlllelitllC'S with (li~l'f\Sl' or thr pancrl'as; 
(I) dul'ing gl':-;!ation, us1w.ll~' u1rl.r, ll1011gh ii rnav pN:-;i~L Uirough the enlirc 
course; (!)) ocea~ionally ni rnch nwnslrunl wriod; and, la:-1tly, il i~ :.1 c·orn 
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mon c•ffl·d of Cl'riain drug~-mcrcury . gold, coppn. the io1linc compounds, 
nnd (among Hgd:tlilc n•mt.·1li<·:") jalJorandi, mu:::rarin. antl lcibarco C\l'ilc 
the t'aJirnry ~l'Crdion. Of lhl1SC WC ITI01't frCCjlll'llli_r ~CC lhe cfh•l'l of lllCl'Clll'}" 

in produe:ing ptyali!-.m. '-"he Ralirnl ion may be prcsrnt without any inflamma· 
lion of the mouth . V'or treatment nlropinc or the bromides may he in 
i-111111 1 (lot-:cs at first. and the effect watched unlil the most cflicicnl is 
foun<l . 

Xerostomia (.lrrest of lite 8alimry a11d Jlurcal Srcretio11s; JJry J/oullt) .-
1 n tl1is c·ond iiion, fir:-<t dei:cribcd by .Jonathan Jlutrhin~on, the src·reti1m:: of 
till' mouth antl salirnry glands arc Ruppl'('RRC'1I. The tongue is rrd. :-0111l'li111('R 

<·r:1d.:Nl, and quite clry; till' mucous mc·mhrnnr of the c·l1el'l\8 :rncl of tliC' palate 
is !'illloolli. !'ihining, :ind <lr.r; flll(l lllaslicalion, clrglulition. nnd :1rliC'11lalion are 
\£'!°)' <lillic·ulL A nrnjorily of L\ip raRCS n1·e in wo111cn. and in Rrnnil in:-.l~rnc·r.s 

liit\C' lll'C'll il!-if'!ocinled \\'ilh 11N\'OllS plicnornrnn. Thr grnrral ht'nlth, a8 a rule, 
is unilllpairc<l. IL may be due lo involYrmcni of some ccnirc whieh Mnlrols 
the ~C'C'rClion o( the saJirnry and \JuccaJ gJnnds. ' l'he fr('(' ll ~l' of glycerin 
locally is somcliml'8 of va lue and jabor~rndi or pilocarpinc c:an he given 
cautiously. 

Infiammation of the Salivary Glands. 
(a) Spcci(ir l'arotitis. (8rc Mumps.) 
(b) j....,'y111pfo111alic parolilis or parolid b11l>o occurs: 
( I) In llie course of' Ilic infcclious fe\'crR-1,r phns, typhoicl, pneumonia, 

pya•mia, rte. 1n orclin:Hy prncl ice it ocrur·R oftenest, perhaps. in typhoid 
l°l'H'r. H is the resnli either of septic in fl'dio n through thr blood, or lhe 
inlla111nH1lion, in mnny cnscs1 paRf.ICS up the f.lalirn r.r dud, nn<l r;o rr11dws the 
glnn11. 'J'hc process is ur;trnll)' rery in!C'nsr antl l ead~ rapidly lo r; uppuralion. 
It ii-;, ns a rule, an unfcn·o rnble indication in tlw course or n fc,·er. Paroliti s 
may oteur in !-:Cconllary syphi lis. 

(".!) l n conne('fion with injury or clisrar;e of th e abdomen or pclris, 
con(lition lo which Rtcphrn Paget has callccl sprrial altcntion. Of 10L 
of lliiR kind, " JO followed injury or cliscasc of the urinary lrncl, J8 \l'l'rr due 
to injury or disease of the alimentary rnnal. :rnd 2:3 were clue to injur.r or 
<liH1ase o( tJic abdominal wall, the perifOJll'Ulll, Or lhc peJric ('(•lJ11lnr fo~~\11'. 

Tiu.• remaining 50 were clue lo injury, di~r;t:'e, or temporary <lc1ang<•111rnl of 
tlw gc•nilal organs." By tPmporary clcrangrmcnt is meant slight injurit•s or 
natural procc~~cs-a i::.lighl blow on the tesfo;, the inlrocludion of a 1wssa1')', 
menstruation, or pregnancy. Bucknell has brought forward strong eri<lence 
lo show lhai in nil lhc~c ensrs infection tnkrs plaec lhrnugh the dud. 

(:3) In af.lsocintion wifh facial pnralysis, as in a case of falal 1wripheral 
nrurifis clri;:rribrd hy Gowrr~; in dinbeles and chronic metallic poisoning. 

In the infectious clisensrs rigicl clrnnlinrs~ is nn jmporlant pr<'Yrnti,·c 
nwasun•. Jn the trrntmenl of parotiti~ the npplicntion of half a dozl'n h·l·C"hrs 
will i-11111C'iimes rrd1wr thC' inflammation nml promote resolution. .\n i«e hag 
ort<•n ni<ls, or hot fomenlntions ma.v he applied. A free incision should be 
made rnrly if tllC're nrr sig-ns of suppuration. 

(c) Chronic parotilis , a condition fo which the glands arc enlarged, rarely 
painful, may fo1low inflnmmnlion oI the throat or mumps. Bulivnlion may 
hr prrsent. It may be clue to lead, mercury, or potassium iodiUc. rt occurs 
al:-:o in <:hronic Bright's disease and in Reconda ry sypl1ili s. Symmetrical en-



largemrnl of the puroti<l~ or moclernte e:xlent is not very u1wommon among 
ho~pital palienls. The case~ at the Johns ll opkins (·linic ha\C' b<•Pn rPported 
by ('. P. ll owarcl (lnlenwt. Clinics., xix, J ). Jt may be <IRS<Kint('(] with 
xero~tomia . The parotid and submaxillnry glaniJs arc affr<:fr<l willt l''ltwl 
frequenl"y. In one c:i:-:c the swelling recurred o,·er a period o[ 20 .Hill'!' (Oreig). 

(d) Mikulitz's /Jisease.-ln this remarkable affection, des<:rihl'll in 18/'IK 
thC' i:;aliYary and lachrymal glancl~ are cnlargrcl !'imultancously. The condi
tion h; painle:-::s and chronic. la:->f ing sometimes for sHera l years, and of un
knmrn eliology. 'l'hc gland s uh~tancc it~elf' may not be disturbed, but thL'l't' 
i!:i a great infiltration of' the intl'rstitial connective tis~uc. ] n my ca5:r tlw 
lachrymal gland:-; Wl'i'C replaced h,r fibrous ti~sue. The rases i;:o f'nr rrported 
in America have been in nrgrocs. rrhc enlargement subside nfter 
arulc fc,·er. Uood rtsults ham followed the 11sc of 

(e) Gaseous '1'1t111ors of h'leno's Duct and of llie Parulid Gland.- ln 
blowers nnd m trnicians Hteno'R duct nrny lH'come in fl ated with air 
a tumo r the size of a nut or of an egg. Some lrnve conta ined a mixture of 
air, f'aliva, and pus. In rare caf:C'S there are gaseous tumors of the glands. 
which gh·e a sensation of erepitalion on palpation. 

c. DJf>EASES OF nm PHARYNX 

Circulatory Disturbances. -(a) Jfypercrmia is common in acute and 
chronic all'C'dions of the throat, and is freq uenlly seen as a result of the irri
tation of loba(·('O smokr, and from the comtanl u~r of the mice. Venou:-; 
stasis is seen in rnlrnlnr disease of ihe heflrt. and in mechanical obstruction 
of the sup<.•rio r \'Cmt Cil\'a by tumor or nnl'11 r i~111. In aortic in~ufficiency lhe 
capilla ry pulse r-;o nief imcs be seen, and the intense throbbjng of tlie in-
ternal carotid nu1y for aneurislll. 

(b) 1Jw111 orrl;age is found in assoC'.i;1tion \\"ith bleedi ng from other mucom 
surfaceR, or it is clue to local causc:;-granu l ation~, rnricosities, or vegetations. 
Tt may be mislak<'n for l 1~rmorrliage from the Jung~ or stonrnch . Sometimes 
the patient finds the pillow slainrd in the morning \\"ilh bloody secret ion. The 
condition is rnrely ~erious, and requires only suitable loca l treatment. Occa
~ionally a h:rmorrlwge takes plac·c into the muecisa, producing a pharyngeal 
ha•matoma. J ha\"C thrice seen a conclition of' the urnla re~embling ha~mor

rhagic infarction. One was in a patient with rheumatic feyer. to whom large 
doses of salicj·lie acicl had been gfren; the other two were instances or pelio::;is 
rheumatica. in both or which partial sloughing o[ the urnla look place. 

(c) Qt}dema.-An infiltralc<l cedemalous condition of the urnla and adja
cent parts i5' not very uncommon ln conditions of dl'hility, in profound :rn:rmia, 
ancl in Bright's llis<.'a:-:c. The uyuJa is sometimes e normou~ ly enlargrd from 
thi s cau!;P, whC'tWC may arise dif11cuHy in swallowing or in breathing. 

Acute Pharyngitis (8ore Throat; Angi>Ui 8implc.r).-1'he entire pharyn
gea l slr uclnrcs, often with the tonsils. are in rnhed . '11he cond ilion may fol 
low col(l or rxposurc. l n 0Ll1cr instanC"es it is nssociatcd with constitutional 
stairs, such aH gout, or wilh digestin• di~orclcrr-;. rl'hC" paliC'nt complains o( 
uneasiness ancl soreness in swallowing, of a feel ing of tickling and dryness 
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in the throat, together wilh a co nstant desire lo lrnwk and c·ough. Frcqucntlj' 
thr inflamnrntion ('xlcmfa into the larynx and protluc·es hoarsenc~s. Xot un
commonly it i" only part of a general naso-phar.n1,!.{c<il catarrh . 'l'hc proe;P~s 
may pa~s into the Eustachian tubes and cause !':light <le;.1f11r::.s. Thrre is !:.lifi
nrs~ of Iii<' nc('k, the lymph-glands or whid1 may be rnlarged ;rncl painful. 
Tlw con--titutional :-ymptoms arc rarely sc,·erc. The di~l'MC ~C'ls in with a 
chilly feeling and slight feyer; the pul8e is increased in frcqtu'nc·y. O<:casion
ally the febrile i:;ymptoms arc more SCYCrc. p<1dicularly if thr lon1'ils arc 
E:pec·ially inrnl \'ecl . The examination of the throat shows grncrnl congestion 
of the n1ucous membrane, which is dry and glistening, and in places coYered 
with sticky secretion. 'l'he urnla may be much S\\'ollcn. 

Al!ute pharyngiti~ lasts only a few clays and requires mild measures. Col<l 
comp resses or an ice bag mriy be appllcc1 lo the ncC'k. I f llic tonsilt' in-
Yolved and the f't'vcr is high, aconite or sodium rnlirylale may be 
Guaiac:um also is beneficial ; but in a majol'ity of the cases a calomel purge 
or a sa line apcrienl a ncl simple inhalations meet the incliealions. 

Chronic Pharyngitis.-'l'liis may follow repealed acute attacks. Lt is ycr,1· 

conimon in pCl'f"Ont' who smoke or drink lo cxce~:-;, and in those who use 
the \·oice YCry much . such as cle rgymen, hucksters. and others. J t is fre
quently a:-:s.ociatrd with chronic nasal catarrh. T he na:-;o-pliarynx and the 
posterior wall a rc l11e pads mo~t frequently affec-tecl. The mucous membrane 
is re laxed, the YCnu lrs arc dilated , and roundi:-;h hodics, from 2 to 4 mm. 
in diameter, reddish in color. project to a Yariahlc disl:intc hC'yond lhe mucous 
111c111hranr. T hese rrprcsrnl lhc proliferations of lymph lil'~Uc about the 
mucous glamls.. ' 11 hC'~· may be rnry abundant, formin~ elongated rows in the 
latcr;il wall:-; of lhe pha rynx. With this there mny bC' a dry glistening stale 
of the phary ngc;d rnuco~a, ::;omctimes known as plrnr.11ngili!> si('c(l. '!'lie pi llars 
of the farn.:e:;; an d lhc U\ ula are often much rclnxrd. ' l1l1e sN·rclio n forms 
at the hatk of llir plrnrynx and the patient nrn.Y ft1el il drop down from the 
Y<nilt, or it is tcnatious and adhe rent. and jg only removed by r·epcated efforts 
at ha\\'ki ng. 

In the lreal111rnl special allrnlion must be paid lo the general health. I f 
po~siblr, the cauf.:r !'!liould be a~C'crtainecl. '!'Ile condition is almo!'!t con::-;lnnt 
in io:rnokc rs. <tncl c·annol be cured without stopping llie ll!:=e of tobacco. ' l'hc 
use of food C'ither loo hot or too much spiced should be forbi<l(lrn. When it 
clc>pends upon C'\c·c•:-;si\'e excrti~c of the mice, rest should be enjoined. In 
many of tl1ese c-a:-C's drnngr of air and tonit8 hl'lp YC'ry much. In the lotal 
lreatmenl of the throat. gargles, w;1shcs. and pa~tillr8 of \~Hious i"Orts gi,·c 
lt1mponny reliC'f. hut when the liypcrlrophic toncliliou is markrcl the spots 
should IJC' thoroughly drstroyC'cl by the gahano-taulery. J n many inslauceR 
this affords great and permanent relief, but in olhrrs the condition pcrsiRls. 
and. <11' it is not unhearahte, the patient gives up all hope of permnncnt relief. 

Ulceration of the Pharynx.-(a) F'ollicular.-'l'hc ult-crs arc usually 
small, supcrfic i;1\. and gcnc'ra1 1y as~ociatcd wifh chronic c-atarrh. 

(b) Syphililic .-~ l ost l'rcqncnlly painless and situated on llle posterior 
\roil! of the pliaryn:x, llicy oc·cur in the secondary stage n:- :-:mall. shallow cx
carolli0 11s with the 111m·o11R p<ddies. In lhe tertiary stage they arc due to 
cro~ion of gu111111ala, c11nl in healing they whitiRh titalrit1·s. 

{f) Tuberrnlo11s.-Not very uncommon acln111rc1d 1-.m.'s of phthisif", if 
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C.\tcnsi\·c, they form one of the most <listrci::sing foalurl's or the di t->l'<l:-t'. The 
ul ('l'rs nrc irregular, with ill-defi ned edges and grayish-.yellm\' ha:-;cs. '!'he pos
terior wall of lhe pharynx may lune an eroded. wonn-C'atcn appcaranc·c. These 
ulcC'rs arc. a~ a rule. inlcm.cJy painful. Oc.:casionally the primary di~easc is 
about the tonsils and the pillars of the fau ces. 

( rl) Cl errs occur in tonncdion with pscudo-mcmhranous inflammation, 
parti t ulnrly the dipht hcrilic. l n cancer and in lupus ulcers arc also present. 

(e) l'lccrs a rc met with in certain of the fc\·cr:-:, pa rli <: ularly in t.yplioicl. 
In many instances the clingnosis of the nature o[ pliarJ ng-ca l ulc.:crs is wry 

dirJicult. The tuberculous and ca ncerous varieties al'C readily recognized. bul 
it happens n ol infrequently that a doubt arises as to the syphilitic character 
of an ulcer. ]n many instances the Joca l condilions may be uncertain. TIH·n 
other eYidences of syphilis should be sought for, and the patient should he 
placed on rne rc11 ry and jodide of potassium, undt• r which l'Cmcdics specifir 
ulcers usually heal with great rapidity. 

Acute Infectious Phlegmon of the Phar ynx.-Under lhis term Senator 
has dCSCl'ibcd Ca8CS in whi ch, along with diflicuJty in swa llowing, ~oreness or 
the throat, and sometimes hoarseness, the neck enlarges, the pharsngcal 
mucosa becom<.'S swoll en and injected, the Ic\·cr is hig h, the con~tilulional 
sy mptoms arc SC\'ere, and the inflam mat ion pa:-:ses on rapidly to suppuration. 
The ~ympfoms arc ve ry intense. 'J1he swelling or the pharyngeal li s~ues early 
rc~1ches such a grade as to impede respiration. 8imilar symptoms may be 
prod1t('('d by forr ig-a bodies in the pharynx. 

Retro·ph ar yngeal abscess occurs: (a) Tn healt hy children between six 
month~ and two ,years o[ age. The child becomes restless, the \'Oice changes; 
il becomes nas:d or mebllic in tone, and there arc pain and ditncully in swal
lowing. Jnsp<.1clion or the pha rynx re\'Cal s a proj cc:l ing tumor in the 111id1lle 
line, or, if' it be not visible, i t is readily felt, on palpation, projecting :from the 
po>tcl'ior wall. (b) As a not infrec1ucnt seq uel of the feYers, particularly of 
m1rlcl fever uncl diphtheria. (c ) ln caries or the bodies or the cervical 
\'l'rkbrm. 

'.!'lie diagnos is is readily madC', as the projecting tumor can be seen, or 
felt wilh the finger on the poste rior wall of th e pliarynx. 

Angina Ludovici (Ludwig's .l n9i11a; Ccl/ulilis of tlic Ncck).-ln m edical 
pradiee this is seen as a secondary inflammation in the specific feyer:_.:. par
ticularly diplithrl'ia auc.l sca rl et fever. lt may, howcYC:r, occur ic.liopathically 
or rt•sult from trauma. J l is probably alwny::; a ~treplococcus infoclion which 
sprl'ads rapidly from the g lands. The swelling ai fir~t j:-; mosl marked in the 
suh111axil lary rrgion of one side. The s_ymptoms a rc, as a ruk, intense. and, 
unle::;:; :rnd thorough i-:.urgical measures arc emploj"rd, there ii-: g reai ri :'k 
of infcdi on. The Yarious acute septi c inflammaliou8 of the thrnat 
-ac:ute ccderna or the la rynx, phlegrnon o[ the pharynx and larynx, and angina 
Ludo,i ci-"represcnl degrees rnrying in \'irnlcnce or one and the same proc~ 
ess' 1 (Semon) . Treatment is surgical, and. free jnci-::,ions 8hould be made. 
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D. DI8EASJ<;S m~ THE TONSILS 

I. SUPPURATIVE TONSILLITIS 

Etiology.-.\ c:utc suppuration or the tonsillar ti8Sl\('S i:-; met with mo:--t 
rrl'<jlH..•Jltly in YClllng pt·rson~, \\'ith chronic tnlargrmrnl of lhe giant!~. ::;Ollll'

tirru·!'.' m; a f'cq uenc:c of the acute .fo1licular form already dl'~cribed among 
the infctliouR di sc:u;cs, someti mes as a result of cxpoi:;urc to cold or wcL 

Symptoms.-' l.' lic conslilulional di :.:lurbane:c is Ycry great. 'l'!ic tempera
ture riSl'S Lo 10 I 0 or 105° l i1 ., and ihe pulse rang<·s fro1n 110 to iau. Nodu mal 
dl1liriu111 is not uncommon. ' l'hc proslrntion may he e:di·enic. There i:-5 no 
lo('al cl iscusc of similar extent which tiO rnpi<lly exhausts the strength of a 
patient. Horcnef:.S and <lrynel'.'s of the throat, with pain in !'W<1l lowing. arc 
the symptoms of which lhc patient first complain)-(. One or both tonsils may 
be inrnlYcd. They arc enlarged, firm to the toud1, dusky rc>(l and ccdcmatous, 
and the contiguous pnrts arc also much swollen. The swelling of the gland':-3 
may be so great that they meet in the mi<ldlc Jim.•. cu· one ton)olil may C\'en 
push the U\ uh1 asillc> and ulmo:;t touch the other gland. T he sal irnry and 
bucl'al ~cc rdions arc increased. The glands of the IH'l'k enlarge, the lower jaw 
is fixed, and the patient is unable to open hi~ mouth. Jn from two to fou r 
days the en h1rgcd glan d becomes sorter, and fluduation C'<lll be di:"tinc:lly frlt 
by placing one finger on the tonsil and the other at the r111~lc of the jaw. The 
abscel':-: points usually toward the mouth, but in l'=OtllC ('<H:.<'H lownrd the plwrynx. 
Il may bur:-;l spontaneou:-1 ly, affordi11g instant aml ~real rclit'C. 8uffol'ation 
has fo ll owed the rupture of a large a\Jsccs~ and the <.'ntnrnC'L' of the p11:-1 into 
the la1·ynx. When tho suppura tion is peritomillar and L'.\lcnRiYc, the int<.1rnal 
carotid a ricry rnay be opened; but these arc, forlunalely, nirc accidents. 

Occasionally a small focus of deep-sca led suppuration lhc cause of a 
fever lasti ng for weeks or months. 

Treatment - Hot applieations in the form of poultices and fomentations 
arc 11 1on.~ com forla\Jlc and \Jctlc r than the iC'c-hag. The gla nd i-:hould be felt 
-it c·annol always be seen-from time to ti111c, uml ~hould be opened when 
fluc:tualion is lJi::-tincL The progress o! the Ui:-;casc may hl' shortt•necl and the 
patient spareU sc,·cral days of great suffering if an inci~ion is made early. 
The cuned bistoury, guarded nearly lo the point with plaRtcr or cotton, is the 
most satisfactory inslrt1111l'nL The iuci:3ion should Uc made from abon• down
ward. parallel with the antcirior pillar. There arc c·aSt':" in which, bciforc sup
puration htkl'8 place, the paren<:hymatoui: swelling i:; :-;o grcal that the patient 
is threatened with suffocation . In such instam'C'S either the ton~i l must be 
excised or traeheotomy performed. Dclaran refers lo two cases in which he 
stales that tracheotomy would, under tllCee circumslantrs1 have sa ,'ed li fe. 
Patients with this affection requ ire a nourjshing liquid diet, and during con
valescence iron in fu ll doses. 

Early removal o[ the tonsils should be practiced when a child suITers with 
recu rring attacks, and thorough local treatment should be given lo the naso
pharynx. Particular ca re should be taken of the child's mouth and throat. 
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II. CHRONIC TONSILLITIS 

(Chronic Naso-pharyngeol Obslniclion; . ldenoids; Mouth-breathing; 
Aprosexia) 

Fnder this heading will be considered also hyperlrophy of the adenoid 
tissut• in the mull of the pharynx, sometimes known as the pharyngeal tonsil. 
as the affection usually inrnhes both the tonsi ls proper and this li!3sue, anll 
the symptoms arc not to be cliffcrenlialed. 

Chronic enlargement of the tissues of the tonsil lar ring is an affection of 
g reat importance, and may influence in an extraordinary way the mcnla1 and 
bodily development or children . 

Etiology.-"Adcnoids"' have become recognjzecl as one of the most com
mon and importa nt affection s of ch ildhood, occurri ng mo::;t frequen tly be
tween the firth and tenth years. rrhe in troduction of t he Ryslcmalic imspcc
l ion of school children has done more than anylhi ng cl~c lo fo rce upon the 
profession and !he public the recognition or lhe tondition as one influcnc:ing 
srriom:ly the bodily and menta l growth, disturbing hearing and furnishing a 
foc:us for the dcn•lopmcnt of pathogenic orga n ism:;;. Frw ('hil<irl·n e::;cape 
allogclhc r. In many it is a trifling affair, easily rcmediccl; in otlu.·r:=; il is a 
!'eriom: and obstinate trouble, taxing the skill ancl judgml·nl of the i:;peC'ialisl. 
] t is not easy lo say why the disease lrns become so pren1k•nt. l n the United 
States it is attributed to the dry, hot afr of thr hou~el-1, in l ~nglan1l to the cold, 
damp clinwtc. ln winter nearl.Y al l the school childn.'n in Engfand ha,·e the 
"snufncs,'' and a considerable proportion of them adrnoicli:;. J nterr~ted in the 
subject crer since reading Meyer's original paprr, I thought Amerie~rn <:hildrcn 
especi a lly prone. but the disease seems to be e\'Cn more prern lcnl in England. 

AdC'noids may be a~sociated with slight en largement of the l)1mph-glands, 
thymuF. and Rplern in the con dition of lymphalism. 

Morbid Anatomy.-The tonsils arc en la rged, due lo m ultiplication of all 
t he CODRlitucnts of tlic gla nds. rl1he lymphoid clements 111<1)' be t:hiefly in
VOl\'Cd wit hout much dc\'clopment of the stroma . In other in~lanc:cs the 
:fibrous matrix is increased, and the organ is then harde r, Smaller, firme r, and 
is cut with much greate r d iITiculty. 

The adenoid:-;, \\ hich sp ring Irom the Ya ult o[ the pharynx, form mas:::cs 
rnrying in size from a sma ll pea to an almond. 'l'hry nwy he sc:-:sile. with 
broad ha:-:ci::.. or pedunc·ulatcd. They arc rcddi!:'h in color. of moderate lirm
neto~. and C'onlain numerous blood-ressels. "1\bumlanl, ~l!:' a r ule, o,·er the 
\tlllll. on a line with the Iossa of the Eul-lictc:hian tube, the growths ma.r lie 
posterior to the fossa-namely, in the <lepres~ion known as tlic ro~~•:l of Hosen
mliller, o r upon the parts which are parallel to the posterior wall o[ the 
phary nx. The g rowths appear to spring in the main from lhe mueous mrm
brane cover ing the loca lities where the connerti,-e fr.ssur fills in the inl'qualities 
of the lx1'c ol' the skull"' (H anison .\l ien). 'l'he g rowths arc most frequent!)' 
papillonwtous wilh a lymphoid pa rcnchyma. JTyped roph,v or the pharyngeal 
aclcnoicl tisRue ma.v he present without great enl argement of the tonsils proper. 
Chronic catarrh or Lho nose usua l\ v coexists. 

Symptoms.-'l'hc direct effect ~f adeno ids is lhe rstablishment of mouth-
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brC'athing'. '11hC' indirec·t t.'ffod:.; are deformation of the thorax, dinnges in the 
fa('ial e.\j)rt'~:-<ion, som<.'li11ws marked alleralion in the mental c·on<litiou, in 
certain rn~CR !'lunting- of lhe growth, and in a gr<'al many subje<:ts deafness. 
\\'ood~ J I utc-hinsnn has ~uggested that the embryologicnl relation of the::e 
strudurPS and the pituitary body may account for the interforcnce with de
n.·lopmrnt. '/'he establi~hment or mouth-breathing is the symptom which 
fir~L altrads tllC' <litenlion. Jt is not so noticeable by day. although the C'hild 
ma.r JH'<•:-;1·nt tJ1p \:ltanl exprrs::ion charactl·1·istir o[ thi~ corn]ition . Al night 
the ('hiltl's sll'C'P i1' gn·atl.r disturbed; the re::;pirations are loud and Rnoding, 
nnd lht.1 1\' are :-'01110lilllC'S prolonged pau~es, followed by deep, noisy inspira
tion:;. The pulse nrny Y:iry strangely during lhef'e aUach, and in the pro
longrd inkna ls nrny be slow, to increase greatly with lhc forcC'd inspira
tion~. '!'he ala~ nasi should be obsencd during the s lC'ep or the child, as they 
arc so111('\i111rs mud1 relrndl'd during inspi rn fio n, dt1c lo a laxity o_f lhe walls, 
a condition rradi ly remedied by the use of a soft wire di lator. Njght te r rors 
arc t·o11111H11i. '!'hr d1i ld may wake np h1 a parox.Ysm of shortness of b1·calh. 
Homdi nw:.:. U 1 r~c altar ks arc o [ g reat sever ity and ihc dysprn:ra, or rat.her 
ort hopnn-:1, lll<IY suggr:.:.l pressu re o[ enlarg<'d glands on the t ral'11Nl. 8ome
li1nrs lht•rP is n nodurnal parnx.ysmal cough of a n•ry troublesome character 
(Hahw"s C'ougli), usually excited Uy 1,ring down. 'I1he attacks may occur 
through the day. 

\\'hen the mouth-breathi ng has persisted for a long time definite changes 
are hrought about in the face~ mouth, and che~l. 'J1he racies is so peculiar 
nnd 1fo•lindin• tlrnt lhe condition may be C\·iclcnt at a glanC'e. '!'he rxpre:-;:.;ion 
is dull. hr;ny, nncl apathetic, due in part to the ract that llie mouth is habitu
ally le fl opt•n. In long-standing cases the child is very stupid-looking, re
f: pond!-> !' lowly to qu0!-llions, a nd may be sullen and cros::1. 1l'he lips are lhick , 
the na~al orificl'R fl.ma ll :rncl p inched-i n-looking, lhe superior denta l arch is 
na1TOWL'd and the roof or the mouth considerably raised. 

T he renrnrlrnblc allrralions in lhc shape or tilC' c·hcst in connect.ion with 
enlarged lom ils were first carefu lly sludiecl by Dupuyl ren (1828), who ev i
dl'nlly fully npp1·ccialcd the great importa nce of lhe condition. l le noted 
"a Jalc ra l d<•prc·s~ion of tlie par ieles of the chest consisting of a cll'pres::; ion, 
more or l r~s grr11t. of the ribs on each side, and a proportionate protrusion 
o[ thr sternum in front."' .T. .i.\fason Warren (1\ fcdical Ex11miner, 18:~9) g:ne 
an admirnhll· cl(•:.c·riplion or the constitutiona l symptoms and the thoracic de
formities ind11<·Nl h.r <'nlnrgNl tonsils. These, wilh the memoir of Lambron 
(1861), constilule th<' mof:t important contributions to our knowledge on the 
subjC'd. Thr('{> types of deformity may be recognized : 

(a) T 1rn l'JGEON 011. CHICKEN nnEAST, by far the most common form, in 
whirh the stern um is prominent and there is a circular dcpres:.:.iou in the l at~ 
era] zone (H arrii::on's groO\'C), correspond ing to the attachment of the dia
pJm1gm. Tlie rihs are pro1n inent anteriorly and the sternum is angulatell 
forward nt the mnnubrio-glacliolar junction. As a mouth-breather is watched 
du ring ti.I rep one can sec I he lower and lateral thorac ic regions retracted elm·· 
ing inRpirntion b_v !lie ad ion of the diaphrngm. 

(b) B\HJH:f, C11E8T.-Home children, lhc subject or chronic na!'o-pharyn
g<:-al ob:;iruc·lion, hare reeurring altac-ks of a~thrna, and lhe ch<'st may be 
gfaclually cldornwcl, breoming romHl<'cl nnd h<llTl.'1-:.:.hape<l, the neck short, and 
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the ::;houhlers arnl b:wk bowrcl. A rhild of ten or eleven may hnrn the thoracio 
conformation or an old m:m with emphysema. 

(c) '1'11E Fcxxu. BnE.\ST (Triclt/rrbrusl).-'I'hi s remarkable deformity, 
in which there is n clerp depression at the lower stC'rnum, has excited much 
controYer~y aR to ifs mode of origin. ] n :.:omc insta1wC's, at knst, it is due to 
the ohst rndrc.1 bn'afhing in connection with adenoid vegetation~ . r ha m seen 
two (':lSt'S in chilcln-n, in which the cond ition was in procci::s o( forrnntion. 
}hir ing impiralion the lowlr sternum was forc ibly rctractccl, so much RO tha t 
at !hr hl•ight the dC'prc·i::sio n C'OT'J'l'Sponclecl to that or a well-marked " 'l'r irlif('r
brusf." \Vlii!C' in repo~r, thl' lower Rh'rnal regi on wns di st inctly rxcarnted. 

The \'OiC'r is all('J'crl and nc<iuires a nasal quality. '"11hc pronunriation of 
cr1'tain ldlc11·s is clia ngrcl, nml lhPre is innhility to pronounce the nasal co n
sornrnls n nncl m. ]~lod1 lays grC'at sL1·cRs upon the asRocinlion of monlli 
brC'nlhi ng with ~dultNing. 

The hC'aring is irnpni rC'cl, usually mYing t.o the extension of inflammati on 
along Ilic Eui::.lnc·hi an tubC's nml lhe obstmction with nH1c·us or the narrowing 
of thei r orifi('<'~ hy prl'l'1'11re of the adenoid vcgctnlions. ln some jni::.tancee it 
may h<' clu C' lo l'elradion of the clrums, as the upprr pharynx is insuOiciently 
suppl iC'd wi th air. Katurally the i::en ~Ps of taste a nd smell are much impaired. 
With llwP.e s;·mplonrn there may be little or no nasal catarrh or discharge, 
but til e pharyngeal ~C'cretion of mucus is always increa~ed . Children, howeHr, 
do not noli<'c this, as the mucus is usually swallowed, but older perr-:ons 
cxpcdorolc i t ll'ifh difficulty. 

Among olhcr symptoms may be nH'ntioned lwadache, which is by no means 
uncommon, grneral li stlc~snrss. and an indisposition for physical or mental 
exrrtion. J lnhil-spnsm or the fare has been descrihcd in connc<:tion with it. 
l ha'e known RPYrrn l instances in \\ hich pcrmnnent rrlicr has been afronlPd 
by Ul(' remo,•a l of the adenoid veget3 tions. Enuresis is oceflsionally fin asso
cinted syrnplom. The influrnce upon Lhe mcnlnl clpvclopmcnl is 
Mouth-brratl1crs are llsua lly dul l, stupi d, ancl batk \\'arcl. ·i t is impo:;silJlC' 
tlwm to fix the nltention ror long al a time, and to this impai rment ol the 
mrnlal .fund ion <:uyr. or Amsterdam, has g iYCll thC' na1nc aprose.ria. Ilead
adic~, forgpt.fulnrss, inability to study without discomfort arc rrcqurnt symp
toms of lhis cond it ion in students. There is mor(' t han a g rnin of truth in 
th e aphorism shut yow· mouth and saN~ JJOw· Zif<') which is found on the title
png<' of Captain Catlin 's rclehrntecl pamphlet on mouth-breathing (1801), to 
which cause he alt ri hutecl all the ills of ciYi l iznlion. 

A s_yrnptom spec iall y ns!=ocinted with cnlargl'd tonsils is fetor o[ the breath. 
In the ton:-:i l\nr ('rypls the inspis$ated Sl'crrtion llJl(lrrgoes decomposit ion and 
an odor not unlikC' llrnt or 1,imburgcr rhrcsr is produrrcl. ' !'hr little cheesy 
mn~~es nrny i::onwt i llH'!\ hr squeezed from the erypts of the tonsils. Though 
the odor may not npp:nrnlly he very sfron~, yet if thr mass hr squrrzrcl be
tween tlw fing<•rs it~ intf'nsily will al once hr :-ipprerinlc<l. Jn some rase1.:; of 
C'hronic cnlnrg<'mrnt the chcrsy mn~srs may he flrrp in the tonsillnr f'rypts; 
and if tlH'y n'n1nin ror a prolonged period lime Ra llH arc deposited and a tun
~ i llnr cakulns is in this way pro<lured. 

C'hil<ll'rn with nclpnoi<ls arc especially pronr lo tnke cold and to rrrnrri ng 
altnc·ks or follic·ulnr disrnsr. T hry nlso morl' linhle Lo diphtheri<l. nnd in 
tlwm the anginnl rrnture~ in SC'arlrl are alwnys more serious. '!'he ulti-
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mntl' rr:-ults of unlrt'nkcl a<ltnoid hypertrophy arc important. Tn som(" ca~es 
lhc \'Cgl'talions clii:.:appt'ar, lcnYing an atrophic condition o( the \'ault of the 
pharynx. rcglcct nrny also lead to the so-called Thornwaldl's disca~e, in 
whid1 tlwrc i a cystic condition of the pharyngeal tonsil and constant secre
tion or lllU('O-pUS. 

Diagnosis.-'I'he [acial a:;pect is usually distincti,·e. Enlarged tonsils are 
rr.ulily S('C'n on inspc·ction of the pharynx. There may be no great enlargement 
of Iii<• tonsil~ and nothing apparent at the bnrk of the throat even when the 
nnso-plrnrynx is complctC'l_r blocked with adenoid vegetations. In children the 
rhinni;:rnpir examination is Tarcly prnct icablc. Digital examination is the most 
!'ali!-:facfory. The growth s ran then br fcli either as small, flat boclie::: or, if 
L'\l('ll!-'iH', as Yeh'et.r, grnpe-li ke pnpillomata. 

Treatment. - ! f the tonsils ore large and the gcnernl stale is cviclcnlly 
i111!m111(·(•d hy lhcm they $!.hould he al once removed. Applications of iodine 
an1l iron, or penciling lhe crypts with nitrnte of silver, nrc of !'iCrYice in lhe 
milder grnclel:l, bul it is wasle of lime to apply them lo very enlarged glands. 
Tlil•re is a condition in which t.hc tonsils are not much en larged, but the crypls 
an· con~tanlly filled with cheesy secretions and cause a very bad odor in t.hc 
lm.•at.h. In such instances the remoYal of lhe secret.ion and thorough pencil
in:.! of lhc crypts with cluomic acid may be praclicecl. rrhe galvano-cauil'ry 
i!-' or grt.•at ::rnicc in many cases of enlarged tonsils when there is any ohjec
tion to thr morC' radical surgical procedure. 

'l'hc treatment. or the adenoid growths in the pharynx is or the great.est 
importanc•(•. ancl should be lhoroughly car rird out. Parents should be frankly 
told lhat t.hr nlfrdion is serious. one which impairs the mrnt.nl not less than 
lhr bodily dl'\C'JOplllC'lll of ihc child. Jn i:;pitc of the thorough \'enlilntion of 
thi~ !"uhjPc·t. by r-:.pN·inlist~. prnctit.io11ers do noi nppear to hare graspccl ns yet 
the.• full imporlanc-r of lhis cli~ciase. They arC' far loo npi to temporize :md 
unrn·<.t'ssnril,r lo postpone radical measures. rL111 e child musi be a1w:-:t.helizrd. 
Se\'('l'C' ha.•rnonhnge hnR .followed in n. few 8pC'einl exnminat.ion should 
lw niadr or the thymus aml lymph glands, as they arc r nlnrged lhe operation 
should lJC' poglponrd. Tn this slate of lymplrnlism death during anresthesia 
has oc·c·urrrd . ' l'hc good effects of the operat ion nrc oflcn apparmt within a 
fP\r clnys, nnd the child begins to breathe through the nose. In some instances 
thl· lwhil or mouth-breathing persists. As Roon as lhe child goC's to sleep the 
lmn•1· jnw drops and the air is drawn into the mouth . ln the~e cases a chin 
~trnp c·an bC' re:1dily adjusted, which the child may wear at night. Tn sc,·ere 
t:l!'l':-: il may take months oi careful training bcforC' the child can speak prop
l'rly. An all -important point in t.he trC'alrnent or lesions or the naso-pharynx 
(rnd, inclccd. in t.hc preYcntion of thi8 unfortunate condition) is to iucrea:::e 
iht• hrl'athing capacity of the chest by making the child perform syRtematic 
l'\l'rti:.:.C':-1, whid1 cause the air to be dri\'en freely and forcibly in and out 
through llH' n:i!'o-phar_ynx. J cnnnoi too strongly commC'nd this suggestion of 
Hr. ,\rhnl hnot Lnnc. 

Throughout lhe r nt ire treatment attention should be paid to h_vgienc and 
diet, and cod-li ver oi l nud lhe iodide of iron may be administered with benefit. 
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I. ACUTE CESOPHAGITIS 

Etiology.-Acut(' innammaiion occurs (a) in the cab.rrlrnl proce~ses of 
the spC'('ific fl'\'C'I':;; more rarely as an extension from cafarrh of the pharynx. 
(b) .\ s a n·~ult of in!ensc mechanical or chemil'al irritation, produced by 
foreign bodies, by H'ry hol liquids, or by strong eorrosi\C'R. (c) fn the form 
of psc•mlo-nw111lmrno11s inflammation in <liphthcrin. :ind orc·asionally in pneu
monia, typhoid !'rv<'r, and pya~mia. (d) As a pustular innan1nrntion in small
pox, nnd. flC'('()J'(ling lo T,aenncc, as a rci:;ult of' a prolong<'il :1clministralion of 
larlar t1mdil'. (e) In connrrtion with Jocal di~eaRc, pat'licularly cancer either 
of lhC' luhc it1'clf or rxll1 nsion lo il from without. And, b sll,r. :wulc <I'Sopha
gitis. ON'fl!"io1rnll,r with ulreration, may oce:ur spo ntaneo usly in s1wk lings. 

Morbid Anatomy. - lt is extremely rare to :-ee rednC':.:s of the mueo~a, 
cxcC'pt whC'n c·lwmiC'al irritants h:ne been swallowed . J\lorc commonly the 
epithelium is thiekcned and has desqua111atrd, so that the su rface is corered 
wilh a fine gn11111la r ~ub~tance . The mucous foll icl es nre fl.wollcn and occa
sionally lhCl'c may be scC'n small erosions. _In the p~cudo-membranous inflam
nrnlio1~ lhere is ~ gn-1,ri:-::h croupous exudate, usually limited in extent, at the 
11ppC'r portion or the gullet. ' rile pustular disea:.:e is n'r.r rare in small-pox. 
ln the plilC'grnonous inflammation the murot1s membrane is grea tly swollen. 
and thrn? is purulent infiltration in the submuco~a. lL nrn,v eren exlend 
throughout 11 largf• pa1'l of the gullet. C:angrene occ·asionally supen·encs. 
There is a rt•rnarkablc fib rinous or membranous a.>sophagit is, moflit frequently 
met with in the fcrers, someti mes also iD hysteria, in which long casts of the 
tube 11rnv be vomited. 

Symptoms.- Pain in dcglntilion is always prcsC'nt in severe inflammation 
or lhr (('soplwgufl.. A dull pain beneath the sternum is also present. lu the 
milder l'ol'lns of calanlrnl infiammntion there nrc u~ually 110 syrnplonrn. The 
preseneC' of a foreign body is indicalecl by dysplwgin and spasm with the 
regurgitation of portions of the food . Later. blood nncl pus may be ejected . 
Tt is i"Urprising how C'xtensire the disen:::c may be in the oosophagu~ without 
producing mu(·h pnin or great di&C'omfort. exC'ept in swa ll owi ng. The intense 
inflamm ation which follows the swallowing of C'Orrosi,·es, when not fatal, 
gradually subsi<l(•s. and often leads to cicatricial contraclion and stricture. 
In the casC'r-; in which there is danger of contraction CC'sopliagPal hougies should 
be pas:.:cd hC'forC' this is marked. The patient should swal low some oil before 
the pas~nge or the hougic, the size of which shou ld be grndunlly increased. 
Dilatation shoulcl br done f'Yery few days at first. 

Treatrnent. - Thc t.rcal me1~t of aeu'te inflammation of the rosophagus is 
extremely unsatisfactory, pnrticnlarly in the SC\'C rer forms . The slight ca
tarrhal raRes require no speri<il treatment. Wh en the clysphngia is intense 
il is brfl.L nol to givr foorl h.v lhf' mouth. but to feed entirely by enemata. 
Fragmrnts of ice may be given, aml as thr pain :md cliRlre:-:;s subside, demul .. 
cent drinks. External applications of cold orten gh·e relief. 
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A chronir form of <Psoplrngitis is described. but this results usually from 
the proJong(•cl atiion o( the C11USCS which produce the acute form. 

Calorrltal l'lrrralion.-Follicular ulcers are not uncommon. Tuberculous 
an<l ~yphililic ufoers are rare. Yery prominent \'aricosc \'C ins and small ero
sions arc not unrommon. The other forms are the carcinomalous, the erosion 
<lnC' to :meurism. and the ulceratirn action of corrosi\'e substances. There are 
two othc>r important rnrieties-the ulcers in acute in£ectious diseases. diphthe
ria, !'Carllt feyer, and pneumonia; and the peptic ulcer. first described by Albers 
in JH:rn. 'l'ileston haf' collected forty cases or peptic Lilcer in lhe ccsophagus. 
'l1hc pain, clysphagia. \'0111iting, and hremorrhage haYc Uecn the most important 
symploms. P e1·fon1 ti on occurred in six cases, in one instance into the aorta. 
Trenlml'nl is difficult; in Bcvere cases gastrostorny ::ihould be done. 

Ui,,'sophageal Farices.-Associated with chronic heart-disease and more fre
quently with the seni le and the cirr hotic liver, the rosophagea l ve ins may be. 
come distended and va ricose. rrhe mucous membrane is in a state of chronic 
C"aial'l'h, and lhe patient has frequent eructations of mucus. Rupture of these 
rnrirc'S is one of lhc rommonest causes of hrnmalemesis in cirrhosis of the 
liH.'r and in en larged spleen. 'I1he blood may pass per rectum alone. 

II. SPASM OF THE <ESOPHAGUS 

(CEsophagismus) 

'rhis ~o-callecl spasmodic stricture of the gullet is met with in hysterical 
pnti1·nls nnd hypochrondriacs, also in chorea, epi lepsy, and especially hydro
phobia. Ii is somclimes a:;socialed also with the lodgment of foreign bodies, 
or with cases in whic:h a patient has swallowed a forf' ign body and thinks it has 
:-I llC'k. F'or Wt'l'ks there may be spasm, due perhaps to autosuggestion, though 
tJ1p liougil' pn~:-;1 1 :-; rrec ly. The idiopathic form is l'ound in fema les of a marked 
neurntir lrnliit, hut may also occur in elderly men . H may be present only 

pregnanry. The patient complains of inability to swal low solid food, 
anrl (':drcmc insLrnccs e\·en liquids are rejected. rl'he attack may come on 
abruptly. and U(' as8oc iatrd with emotional disturbances and with substernal 
pnin. Thr Uougic, when passed, may be arrested temponHilj' ~t the seat of 
lhl' spasm. whic·h grndually yields, or it may slip through without the sl ightest 
C'il'ort. 'l'he rondition is rarely serious, though ii may persist for years. 
Spasm of the IO\nr end o[ the gullet. associated with cnrdio-spasm, may be 
tlw rnu~r of a remarkable fusiform dilatation of the ce~ophagus. 

Th(' diagnosis is not difficull, particularly in young persons with marked 
nPnous manirrsia lions. Jn elderly persons cesophagism us is almost alwaj'S 
('Ollll(lc·IC>d wilh hypochondriasis, but great care must be taken to exclude 
canC'er. 

In some cases a cure is at once effected by the passage of a bougie. 'rhe 
gcnr ral 1wurotic conclition also rcc1uires special attention. 

/
1aral.'fsis of lhc resophagus scarcely demands sPparai.e consideration. It 

is a rare eon<lition, clue most often to f'cntral disrt1se, partir11larly bulbar 
rt. nwy be peripheral in OL'igin, as in diphtheriUc paralysis. Occa

il O('('llrS ali-lO in hysteria. rfhe essentia l symptom is dy:;p!tagia. 
~:2 
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m. STRICTURE OF THE <ESOPHAGUS 

This rc!itults from: (a) Congenital slcnosis of the re~ophagus.-'l'here arc 
lwo groups of cases, one in which there is compll'lC' OC'clusion, and lhe middle 
of lhc lube is conrnrled into a fibrous cord; lhe otlwr, the more common . in 
which the lower part opens into the trachea 01' one or the bro1whi. 'l'lierr are 
some rn ca~cs on record (\\'illiam Thomas). (b) 'J11w cieatric:ial contraction 
uf healed ulcers, usually clue to corrosirc poisons. occasionnll.r lo syphilis, and 
in l'al'C instances artcr the fercrs. (c) The growth or tumors in the walls, 
as in the so-called cancerous stric!ure. Eighty-five per cent. of lh0 casrs nrc 
of this nature. (d) External pressure by aneu rism, enlarged lyrnph-glarnls, 
enlarged. thyroid, other tumors, and sornclimcs by pericardia] effusion. 

The c icat ricial strictu re mny occur anywhere in the gullet, nrnl in extreme 
. caF.es may. imlcecl, inrnlre the whole tube, but in a mnjority of instances it is 

found either high up near the pharynx or low down towa rd the stomach. 'l'he 
narrowing may be extreme, 1'0 that only small quanlities of food ran trickle 
through. or the obstruction may be quite slight. \\'hen the stridure is low 
down the resophagus is dilated and the wal ls arc usually much hypertrophied. 
\\'hen the ob~truction is high in the gullet, the foo<l is uslwlly rejcde<l al once, 
wherea1', if il is low, it may be retained and a ron;;;i.iderable quantity rollccts 
before it is regurgitated . Any doubt as to its haring reaC'lied the stomath is 
remoYed by the alkalinity of the material ejed<'cl and the ab~<.·ncl~ of the char
acteristic gastr ic odor. Auscultation of the msophagui. may be pradic:eil and 
is ~omrtirne::; o[ scnice. The patient takes a mouthful of wllter and the ausc:ul
tator Jif.llens along !he left of the spine. T he normal resophngc<li Uruil mny be 
hcal'd later tforn ~even seconds, the normal time, or there may br heard a loud 
splash ing, gurgling sound. T he seconda ry mu rmur, heard as the fl uid en ters 
the ~.tomach, may be absent. The bismu th meal and the fluorO$:.COpe now make 
the diagnosis very easy. 'l'he of the cesophngeal ho ugie will determi ne 
accurately the locality. bougies nttached lo a fl<1xible whalebone stem 
arc the most satisfactory. but the gum-elastic stomach tube may be 11~cd; a 
Jorge one should be tried first. The palicnt ehould he plarrd on a low chair 
wilh the hrad well thrown back. T he index finger of the ldt hand i< pa"r<l 
far into lhe pharynx, llnd in some instances this proc('(lure alone lll<lY det<.•r
mine the prcsenc·e of a new growth . 'I1he bougic is passrd bcsi1le the fingC'r 
until it touches the posterior wall of the phar_ynx, then nlong it, more lo one 
side than in the middle line, and so gradual ly pmd1ed into the gullet. It is 
to he home fo mind that in passing the cricoid cartilage thcrr is often a slight 
oh~lrudion. Great grntleness should be usecl. as it has lrnppenC'd mon• tlrnn 
om•e that the bougie has been pa~sed through a cancerom1 uker into the me
diastinum or through a divert iculum. It is well always, as a prec:;rntionary 
mensurr before passing the bougie, to exnminc carefully for aneuris111, which 
may produce nil th(' symptoms of organic stricture. In <'ascs in whic:h the 
narrowing i~ extreme there is always emaciation. For lrealmcnt, surgical 
works mu F-t be ronsultcd. 
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IV. CANCER OF THE !ESOPHAGUS 

This is m:mally <'pithclionrn. It is not a common flii::easc; there were only 
38 ca~1·s in the nwdi<'al wards or the .Johns Hopkins llo~pital in twenty-three 
yc•;us. It may oc·c·ur in 1p1itc young perf'Oll~. and is more frequent in males 
than in fr1nalt·:-;. 'l'hr middle and lower thirds arC' most oflm aff<ided. .\t 
fir:-1t tonfi1ml in llH' nna·ous rnclllbrane, the cancer gnHlu<llly inl'rf'asP~ ;md ~oon 
ul1·1•rnit·!'. 'l'hr lumen or the tube is nar rowed. but when ukeration is extcn
!-iiH• in tlH' lotil•1· ~tngt'~ lhC' i-:tridurr may be IC't-<)ol. mark<11I. Dilatation oJ' the 
tulw and l1yperlropl1y of the walls usually takr plil('(' ubon• th<' canrer. rrhe 
ul1·1·r lll:l.Y 1wrf'oralc lhr tr:wlirn 01· a bro nchus, lhl' lung. thr plrura, ihe nH'
tli:i~tinu111, thC' norln 01· one of ih la rge r brnnrh('!-:. U1(' 1)('rirarcli11111, or i t may 
c•rnclt• llil' n•rfrlind rolnmn. T he rcc:UJT('nt lnry ngl'n l nern.'t< arc not i11l're
q1wnlly implit'alrd. P crforalion of lhe lung produeN:.. ns a ru le, loca l g:rn
grPllC'. 

Symptoms.-Th~ carlic·~t ~.rmptom is dysphagia, "hich is progrcs~iYe and 
may li1•(·0111r <'~dn·mc, s.o lhnl the patient emaciates rapidly. lkgurgilation 
may takt· p\;wc al once; nr, if the cancer is situalrcl near the stonwd1. it may 
he ddt•n('d for lt.>n or firken minutes, or eYen longer if the tuh<.• is much 
clilatt•1I. ' l'ht· n•jt 1C'il1d materials may he mixed with blood and ma.\' contain 
c·a1M·rom:; frngnwnb. In pcr~ons o,·er fifty years of nge pcr:'listrnl dillicully 
in sw:11lowing au·o111panic•cl hy rapid emaciation 11H1<1lly indiC'ak~ wsophageal 
c·;lJl(·t•r. '11]1(' cc•ni<"al lymph-glands are fn•qul'nlly enlargc•d and may giYe 
(•nrly inditafion of thr nature of lhe trouble. l'ain mny b(• pl'l'SislC'nl or be 
prl'~t·nt only \d1c·n food is taken. Jn c:ertnin inl-fanc·es thr pnin is YC'ry great. 
Till' laiPnt c·a~t'R arl' H'ry rare. Bronchitis and broncho-pneumonia are com
mon INminal C'\'('llis. 

Diagnosis. 'l'hl' \Jisrnulh meal nn d lhe HOntgrn-ray picture gire informa
tion nR to !lit' prn:dtion of l\ir slt'ldurc, and a very de n ~c growth may llHOW a 
~liado\\. In the di ;ignosis of !he condition it is imporlnnt. in llic fir~t place, 
Lo ('\(·lt1dp pr<'SS\1 1'(' l'rolll wi11ioul, as by aneurism 0 1' othrr lulllOl'. rr hc history 
(•nahll'!-1 us to f'XC'lll(ll' c·ic-at1·ic·ial f;{riclurC' and fnl'C'ign bodiC'~. 'l'he !-101111(1 may 
ht• ;111d thr prrsC'1we of the slrich1re cletr> n ninrrl. As mrntionrd aho,·e, 

rnrl' should hi' e...:erei~cd . -Fragments of cnrrinornalous lif'sur may in 
~omt• in~l•111t·(•:-: bC' \'('JllOH'd with the tube. On au~c·ult:ition nlong thr kft ~ide 
uf lhl' :;;pi1H' llw primary fC'Soph;1gral mur·mur ma!· he much altt•rccl in qunlity. 

Treatment.-ln mosl c·nsrs milk and liquids l·an be swallowNl, but supple-
1111•11h1ry nourishmt•nl i;:hould be gi,·en by the red um. It may be advi~ablc in 
~111111· in~ta1wt•s lo a tube into the ;.;:tomach and introduce food in this 
\my. \Yhi·n thrrt' <liflitnlty in feeding the patient it is H'r.r much better 
In htl\l' gn~lros!o111y performC'd at once, as it giH'S the greatest comfort and 
1·:1~P. and prolnngR the patient's li fe. 

V. RUPTURE OF T~E !ESOPHAGUS 

(a) Huplurr may occur in a hrallh.\' organ as a re::.u l t of prolonged vomit
ing nft('r a full nwal, or when intoxicated. Eight ra!-ie!oi are on record (Vir-
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chows ~\ rd1i\-, ml. Hi'!). Boerhnan.• de.scribed the firRi easC' in Baron Wassen
nar. who "broke nsunder the tube of the CPsophagus near the diaphragm, so 
that, aftrr t.lw most ex<·ruc.-iating pain, the elements whiC'h he swallowed pas:;ecl, 
together with the air, into the ci.nity of the thorax, and he expired in twenty
four hou1·s." 

(b) Jn a few ca>CS the rupture has occmTcd in a diseased and weakened 
tube, llC'lll' the $('Ill' or nn uker, for example. 

(c) Pm;l mortem :-\nftening-o:sophago-rnnlacia-a not \'cry uncommon 
<·ondilion. mnst not hC' mislnken for it. Jn sponln ncous rupture the rent is 
(']('flll-C'llf nnd rirc·11mfl'r<'nlio1l; in mnlacia it ir.:. ro11nded rind orten cribriform, 
and Uir margin:;; arc r-:oflcned . The coulcnts of the stomach may be in the left 
pleura. 

VI. DILATATIONS AND DIVERTICULA 

Stcnosis of the guild is followed by secondary dilalnlion of the tube above 
the constriction ancl grrat hypc1irophy of the walls. Primary dilatation, 
wliic·li i:-; e\ln•nu:ly ra1'l', appears to be associated with spasm of the lower 
cnU of th(' gullet and of Ilic cardi~1c orifice. The lube ma)' attain extraordinary 
dillll'llSions. :rn in the SJWC:ill1('11 presented in mo l to the .\ ssociation of Ameri
can Pliysitians by Kinnic·utt. Hcgu rgitalion of food is the most common 
symptom. 'J'hc•rc may nlso be difficulty in breathing from pres.sure. 

l)iH·rl icufo arc of two forms: (a) Prcs~ure dinrticula. whic:h arc most 
rommon at Ui(' ;jun«t ion of the phar_rnx and gullet, on the posterior wall. 
Owing to of Ow mu~eles at thii; spot, local bulging occurs, which is 
g radwilly hy thr p1·p:-surc of food, and finally forms a sacC'u lnr pouch. 
(b) 'l'l1l' fraction di\'l•rtitula ~ ituatcd on the anterior wall near the bifurcation 
or thr trac·hra rrRull, ns a rul<'. from the extension of inflammation from the 
lympli-glnnds with adlwsion and subsequent cic11t ricial contraction, which 
the wall of thr gnllC'1 is clnmn out. rl'hc diagnos is of thC'se forms now 
r·eadi ly mndP with 1hl' bismuth meal and X-rays. ])iverlicu la have been suc
trssfully r.\tirpah•cl. 

A r:m• :rnd 1·rmnrknblc condition, of which a cas<' lias been recorded by 
::HarLadil:rn. and of which a second was in attcndan('e nt. my clinic. is lhe 
LP:;o.ophngo-1~kuro-r11tanro11s fistula. In my patirnt fluids wcrC discharged at 
intl'rrnls throug-h n (i:-;tula in the right infrn-clavicular rrgion, which com
muniral<•<l "'ith a ra,·ity in the upper part. of the pleura or lung. rrhc condi
tiori had pcrsii-;ted for more than twenty-fhe years. 

F. DISEASES OF THE STOMACH 

I . ACUTE GASTRITIS 

(Siml'lc Gastritis; A c11le (jastric Calarrlt; A cute Dysl'epsia) 

Etiology.-A(·ule gasf ric rntarrh, onr of lhe most common of complaints, 
occurs at all ng1·~. nnd is usuallv tn1crahlr to erl'ors in cfa1t. It may follow 
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the ingestion of more food than the slomac:h can digr:-t, or it may l'('!mlt from 
taking unsuitable articlc5', which either thcms1 hes irritate the mu<:!)~a or, 
remaining- undigci-;led, decompose, and so excite an ac:ulc clys.pl'psia. A fre
quent C:;JU$(' is the taking of food wbich has brgun lo dl'C:OlllJ'O~l', parlit:ularJy 
in hot Wl'athcr. j n children these fcrmcntatiH• proce:-;~es arc wry apt to 
('.\cite at·ulc C':ltarrh of the bowels as wen. Anothrr \' Cl"j' <:nmmon CllllSC is. the 
nbuse of alcohol, and the acute gastritis whid1 follows a drinking-bout is 
one of the mo!:'t typical forms of the disease. The tcndcncy to acute indiges
tion \'arics ''cry much in different indi\'idual~. and. indeed, in fomilie~. \\"e 
recognize this in mdng the cxprcsfl-ions a "delicate stomach" and a '~strong 
stomach."' Gouty persons arc generally thought lo be more dispofl.cd to acute 
rl.rspt•pRia Ui:rn olhcr1'. Acute catarrh of the :;tomach occurs at the outset of 
many of the inrectious fevers. 

:Morbid An:itomy.-Bcaumont's study o[ Ht. ~ l arlin·s f'lotnach showed 
that in acuic catarrh the mucous mcrnbnrne is reddened and swollen, less 
gastl'ic juice is Rccrclcd, and mucus corcr·s the surl'm·c. 81iglil htemorrlrngc~ 
may occur or CYCll small ero:;;ions. 'The submucosa may he !'iomcwlrnt ccdcma
lous. l\ licroscopically the changes arc chiefly noiit'l'ahlc in the mucous and 
peptic cell:;;, whic·h arc s.wol len and more grnnular, and there is an jnfillration 
o[ the inlNluhular ti~suc with lcucocylcs. 

Symptoms.- ln mild cases the syrnploms are those of ~light "indige:::tion" 
-an uncomfortable feeling in the abdomen, headad1e. <ll'lll'C'~~ion, nausea,· 
C'ru<:tations. nnd \'Omiting, which usua1ly gi\'eS rC'lid. The tnngue is hca\'ily 
coaled and the sali\'a is incrca::.:cd. ln cliildrcn lhrre arc inle~linal symptoms 
-diarrhcca and C"o licky pnins and often slight fc\'cr . 'l'hc duration is rarely 
more than twenty-four hours. Jn U1e ::.:e\·ercr forms the ati<wk lllilV scl in wilh 
a chi ll and fehriie reaction, in which lhc tcnqwralun: 1·isrs lo 10·z·0 or 103° F. 
The tongue is furrrd, the breath heavy, and \Omiting is frcciucnl. Thl;l 
ejrctecl sub::.:tnnc:cs, nt fh.;t 1ni.xed with food, fiUIJ~cqucntly t•onlain rnurh mucus 
and bile·staincd fluid s. There may be constipation, \Jut ve ry o[tcn there is 
cliarrhQ•a. The urine prescnt!'i the usunl fc]J1·ilt• C'h;_11·aclcri~tics, and there is 
:1 heavy deposit or urntCF. The abdomen 111ay be f:OlllC'What distended and 
sl iglilly lender in the epigaslric r['~Jon. Herpc$ rnay appear on the lips. rl1 he 
altack may hist from one lo lhrce days, and occasionally longer. 'l'hc exam
ination of the vomitus shows, as a rule. absence of hyclroc·hloric acid, the pres
ence of lactic and fatty acids. and marked increa::-c ju the muc:u)o;. 

Diagnosis.-The ordinary afebrile gastric catarrh is readily recognized. 
'l'!tc acute fobrilc form is so similar to the initial ~y111pto111s of many of the 
infectious diseases that il is impossible for a clay or lwo lo 111<1J..:c a diagnosi::;, 
particularly in the ca::.:.es which ham come on, so lo t-.pcak, spo11la11cou~ly ;md 
indC'penclcntly o[ an erro r in diet. Some o[ the::;c rcl'emble dosrly an nculc 
infeC'iion; the )o;ymptoms may bf" very intense. iind ii', as :.:omctimrs happens, 
the ailnl'k sets in with f:C\'erc headache and delirium, the tasc niay he mistaken 
for meni ngitis. \\'hC'n the abdominal pains arc intent'e tlw attack may be 
confounded with gnl lstonc colic. It is a \Cry common error to class under 
"gastric fc\'er'' thC' mild forms of the rnrious in!'edious disorders. 1J1hc gas
tric crises in locomotor alaxia harn in nrnny instantcs been coniounclccl with 
a simple ncute gastritis, and it is always wi~e in adults to test the knee-jerks 
an<l pupillary reactions. 
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Treatment .-:\ l ild cast's rc•coYcr spontaneously hi hn1nly-fonr hours, and 
require no treatment other tlrnn a dose of ca~lor oil in C'hildrcn or or blue 
mass in <1dult~. In the scrcrcr :Corm:::. if there is nnH.:h 'listn·~s in the region 
of lhC' r;tomac:h. the rnmiling should be promoted h.v warm waler, or the 
~to111ach lube may be employed for some patient:-:. ,.-\ dO:"l' of calomcl, "2 to ;j 

grains (O.J;~ lo O.:! g-111.), shou ld be giYcn, and followed, after some hours, by a 
saline cnthartic. If there i:;; crndalion of ac.:id fluid, bic:arbonalc of soda and 
bi:-mulh may be gi,·cn. '!'he stomach shou ld haYc, if po:-;~iblP, c1bsolutc rest, 
and it is a good plan in the cai;r• of strong persons, parlirnlarly in those ad
dicted to alcohol, lo eul off all food for a day or lwo. 'l'he palicnl may be 
al lowed 'oda 1rn ler a nd ll is well not lo attempt lo dicck lhe 
vomifing lmlcsf.i jl is protr.:tcLcd. Hccovcry j s u:-:;ual ly co111plclc, 
though rcpl':tlcd may Jcad to subacutc gast ritis or to th? establishment 
of chronic: dy:.:.prpi.:ia. 

Phlegmonous Gastritis ; Acute Suppurative Gastri t is.-'J'hc disease i;.; duo 
to infcdion of the submu<·osa, probably th rough a 111i n11Lc ahrasion. :u.der.; 
a rc more frequently affected than Jcma les, and lll0:3.L of the c::rncs arc in co111-

paratiH'ly young pt'oplc. In a majority of the im;hrne:e:-:; in whieh the examina
tion hrn; ])('en lll<tdc streptococci haYc been JHC~t·nl, but the pncu111ococ:c:u;.; has 
been found in a few ca~cs. T he disease is rare; Leith wns able to coiled only 
85 ca~es. There is a widcs.prcacl suppuratiYC infilln.1lion of the 
with great ihiekC'ning of lhc walls. 8omrtimcti there ii-; a localizt'<l 
formatio n, with tumor, which may burst into the stomach, or into the pNi
toncum. J ha'c seen three instances of this condition, all in conm1clion wilh 
cance r of the stomach. 

rl'he important symptoms a rc pa in, high feyer, vomiting, dry to11gue. all 
the features of a scYere infcclion, and somcli111es j<1u ndi1..·e. A diagno::;is i~ 

rarely made; oc<:a~io nally there is a la rge tumor lll<lf'S lo he felt. T he case~ 

are u niformly fa tal unl ess one coun ts the reporled hy HoYC~c, in wliich he 
cul dow n ancl opened a n acu te abscess, Uic of a man'::; fist, in the ante r io r 
wall oJ lhe pylorie region. 

Toxic Gastritis.-'.l'his most jntcnsc form of in namrnalion o[ the :.;to111ae:h 
j g excited by the swa ll owing of concentrated mineral a<:id:-; or strong alkalic~, 
or by such poisons as phosphorus, corro~iYe sublimate, a111rno11i;_1, :in•cnic. etc. 
l n the non-corro~iYe poisons, such as phosphoru!-1, nrseni<.:, and 1rnti1110ny, thr 
procc~s conf'i!-lb of an acute degeneration of the glarnlular l'k'llll'nt:-.:, and h~t>m
orrhagc. \\'ith the powerfu l conccntraled poisons the llllltOllR membrane iR 
cxtcnsircl.)1 destroyed, and 11rn_y be conrnrted into a browni~h-bht<.:k C'::'thar. I n 
the l e~s scrcre gracks there may be areas of necrosis sunournk•d by i11flam111a
tory rcac:lion, while the submucosa is h;:cmo rrhagic and inlillrnlcd . The prou·~~ 
is of course more intense at the fundus, bul the acli\·e perista lsis may c.lri\'e 
t he poison th rough the pylorus into the intestine. 

8nlPTO.MR.-'J1he symptoms arc i ntcn~e pain in the mouth, throat, and 
stonrnth, sa liYation, great d ifl ic ul ty in swallowing, ancl co nstant \'Omiting, the 
r-0111i!ed materials being bloody and sometimes conlni ning portions of the 
n1utous membrane. The abdomen is tender, dii;;tcndcd, and pnin[u l on prr:=:-
surc. J n tile mo!-lt acute cases symptoms of col lapse the pulse is 
weak, the ski n pa le and coYcrcd with sweat; there h; and so111c-
times conntlsions. T here may be albumin or blood in lhe u rine, and petechilll 
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may orcur on the :;kin. \\'hen the poison is Jess intense, the sloughs may 
i:-q1arnle, lc1ning ulc·cr::;. which too aftcn lca<l, in the CCi'=Ophagus to t'lriclurc, in 
tlic stomac:h to c·llronic atrophy, and finnlly to <kalh from exhaustion. 

1>1 \G\OSIR.-'l'llC' diagnosis of toxic gastritis is mmall.r as in~pcction 
of thl' month irnd pharynx i::how::, in many in:'lan<:t'S, effL·<:b, while 
tlw ('\arninatiou of the rnmit may indicate lhc nature of the poison. 

Jn poisoning by acids, magnc::ia should be administered in milk or with 
<.'gg alhumcn. When strong alkalies haYe been taken, the dilute acids should 
hC' ad111ini~kred. Ir the ('<\SC is seen early, lavage should be u~cd . For the 
SCH'rt' inflammation which follows the swallowing Of the stronger poisons 
palliali\C trealmc11t is alone arnilablc, and morphia may be freely employed 
lo allay lho pain. 

Diphtheritic or Membranous Gastritis.-rrhis cond ition is met with occa
sionally in diplitbcria, but more cornmonly as a secondary procc~s in typhus 
.fl!' typhoid fc,·cr, pneumonia, py:rmia, small-pox, and occ;1sionally in debili
lafrd <:liil<lrcn. The exudation may be t'xieni-:i\'c and uniform or in palches. 
Till' ('ondition is not recognizable during life, unless the membranes are 
rn111it('1l. 

Mycotic and Parasitic Gastritis.-lt occasionally happens lhat fungi 
grow in the ~tomach and excite inflammation. One or the most remarkable 
ea~c~ of the kind is that reported by Kuudral, in which the Iavus fungus 
O('Currcd in the ~tornach and intestine. 

] n <·ancL'r and in dilatation of the stomach the sarcimc and yeast fungi 
prolmhly aiil in maintaining the chronic gastrili:!. ~\ s a rule, tlic gastric 
juic-L' it' u1pabll' of killing the ordinary bacteria . Orth state~ that the anthrax 
hatilli. in l'Crtain cnsc~, produce swelling of the mucosa and ulceration. Eug. 
Fracnkcl has reported a cm~e of acute emphysematous gastritis probably or 
rn.rcotic origin. Tf1c lnrYm of certain insects may excite gastritis, as in the 
r·a>rs reported by Gerhardt, i leechecle, and others. 

II. CHRONIC GASTRITIS 

(('hro11ic Calarrh of the Stomach; Chronic Dyspepsia) 

Defi nition.-.\ condition of disturbed lligcstion us8ociatcd wit.11 increased 
llltl('OUS formation. qualitatiYc or quantitative changes in the gastric juice, 
l'llfl•clill'mcnt of the mu~cular coats, so that the food is retained for au ab-
11nn11nl time in the stomach; and, finally, with alterations in the structure of 
!IH' tll\IC'O~a. 

Etiology.-The cam:.cs of chronic ga!=.tritis may be classified as follows: 
(n) {)icltlic. rnsuitablc or improperly prepared food, and the persistent 
ui-:e of certain articles of diet. such as Yery fat substance::. or foods containing 
ton mueh of the carbohydrates. The use~in excessive quantity of hot bread, 
hot cake~. nncl pie is a fruitful cause, particularly in the United States. The 
11::.r in cxrrFS ol' tea or coffee, and, aboYe all, of alcohol in its various forms. 
l rnrlrr thiR hf'ading, too. may be mentioned the habits of eating at irregular 
hours or too rnpidly and impe1·fcctl.v chewing the fond. Excess in eating 
do1'R morr rhimage than rx c s in drinking. The plaller kills more than the 
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sword. A common cause of ch ron ic catar rh i~ dri nking- too freely of i<·c-water 
during rnca l!-t, a praclice which plays no 8ma ll part in llil' prcrnlcncc of dys
pepsia in .. \ merica. Another frequent cause io the abnl'c of lolnH'l'O, partic..:u
larly chrwing. (b) Co nslilulioual causes. Anremia, c hl oro~i~. chroni<: luhcr
culosis, gout , diabetes, and Bright's di!'ease are often a:-sodall'd with chronic 
gastric cata rrh. (c) Local co11ditio11s: (1) of the st.omad1. :-u.; in canel'r, 
ulcer, and dilatation, which are irwariably accornpanicd h_y cata rrh; ("!) con
ditions of the portal c ircu lation, causing chronic engorgemcDl of the mucou~ 
m embrane, as in c irrhosis, chronic heart-disease, and certain chronic lung 
affect ions. 

Morbid Anatomy.- 1 n si mple chronic gastritis the orga n is usually en
larged, the mucous membrane pale g ray in color, and corc rcd with closely 
adherent, tenacious mucus. The \'cins arc large, patches of ecc liymosis arc 
not infreque·ntly sern, and in the chronic cata rrh or porlal ohi::. lru ct ion and 
of chronic hea rt·clisease small hmmorrhag ic eros ions. T owa rd the pylorus 
th e mucosa is not infrequently irregu larly pigmented, and prci::.cuts a rough, 
wrink led, nrnmmilatcd su rface. the etal maniclone o( lhc French, a condition 
which may sometimes be so prominent that writers have dcsC' rihcd it as gas
tritis pol!Jposa. rrhe membrane may be th inner lhan no1111al. and lllll('h 

firm er, tea ring less readily with the finger-nail. The minute anatomy shows 
the picture of a parcnchymalous and an intcr~til ial inflnn11nation. 1!1hc mu
cous membrane may undergo complete ntrophy and be represented by a f:. lll ooth 
cuticular membrane r<'semhling that of lhe cardi1.1c portion of the hor:-e's 
stomach. rl'his was lhe condit ion in a case of profound ana'mia rC'porle<l by 
F. I'. Jl cnry and myself. The muculari s mucosa w:1s hypl'rlrnphied, but with 
no great general lhickeni11g of the stonwch wall s. 

Symptoms. - Th e affection persists for an in<lefinilf' period. and, as is lhe 
case with most chronic di seases, changes from time to tillle. rl'hc appetite 
is variable, somctin1cs g really impaired, al ot he r:- 'c ry good. ~\m o ng early 
sympton1s are f'c<'lings of' distress or opprls~ion nftcr eati ng, wlii('h may be
come agg ra va lC'd nnd illllotll'lt lo actual pni11. \\"I H'H llH' ston1ach is emply 
there may al so be a painful feeling. The pain differs in difl'NC'nl caseR. and 
may be trifling or of extreme seYerity. When 1oc:1 li zed and frlt beneath the 
sternum or in lhe pn:ecordial region it is known as li ec1 rl-b11rn or f:Ometi mes 
cardialgia. There is pain on pressure oYer the stoma(·h, usually diffuse and 
not seYere. The lougue is coa ted. and thl~ patient co mplains of cl bad laE-te in 
the mouth. The tip a nd margin of the tongu<' arc very oflcn rrd. .\ s.sociatecl 
with thi s ca tarrhal stomatili s there may be an increa~e in the salirnn' and 
pharyngeal sec retions. Nausea is an early symplom, and is particu1arly apt 
to occur in the morning hours. It is not, however, nea rly so constant a symp
tom in chronic gast riti s as in ca nce r of the stomach, and in mild grades o[ the 
.i.ffection iL may not occ ur at all. Eructation of gas. which may con ti nue for 
some hours after laking food, is a very prominent featu re ju cases of so-ca ll ed 
flatulent dyspepsia, and there may be marked distention of the intcslinco 
With the gas. bitter fluid s may be brought up. Vomit ing, which is not very 
frequent, occu rs e ither immediately after eating or an hour or two later 
In the chronic catarrh of old tapers a bout of morning vomiUng is common, 
in which a slimy mucus is brought up. rrhe \'OmiLus con~i sts of food in 
variot1s stages of digest ion and slimy mucus, and the chemica l exam ination 
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shows the presence of abnormal acids, such as butyric, or even acetic, in addi
tion lo lactic acid, while the hydrochloric acid, if present, is much reduced 
in quanlil;-. The digctilion may be much dela)'cd. and, on washing out the 
stomach as late a~ seH•n hours after eating, portions of food are still present. 
The prolonged retention farnrs decomposition, the stomach becomes dis
t.cndc<l with gal'. an<l this, with the chronic catarrh, may induce gradually an 
alony or the muscular walls, but the motor function or the e.tomach is not usu
ally much impairt·<l The absorption is slow, and iodide of potassium, given 
in rap!'ule1', which should normally reach the saliva within fifleeu minutes, 
may not bC' (•Yidl'nL for more than half an hour. 

Con1'tipalion i~ u:-;ually present, bui in some instances there is diarrhcea, 
and uncligPsl<•cl food pa~ses rapidly through the bowels. The urine is often 
scnnty, liigl1-colo1·ed, and deposits a heavy sediment o[ urates. 

Of. other syinptoms headache is common, and the patient feels constantly 
out of sort~, indisposed for exertion, and low-spirited. ] n aggravated cases 
111clancholia ma\' oc·<:ur. Trousseau called attention to the occurrence of ver
tigo, a marked 't'<•aturc in certain cases. The pulse is small, sometimes slow, 
and there may be palpitation of the heart. Fe\'er does not occur. Cough is 
sometimes prei;cnt, but the so-called stomach cough of clll'onic dyspeptics is in 
all probability dependent upon pharyngeal irritation. J·. rr. Pilcher has called 
aU(•ntion lo the frequency with which absence of free hyJrochloric acid is 
found with the pre~ence of occult blood in chronic gastritis. Tn very many of 
the~e lh<' stornaC'h C'Qnclition appears to be secondary lo local disease elsewhere 
in the abdonll'll, partic:ularly the appendix, gall-bladder or the pancreas. The 
bleeding ronH.'S from small erosions, and is always or the so-called occult 
rnriety. Jilany rnrieties of pathogenic organisms are almost constantly found, 
of which the streptococci are the most important. 

The Gastric Conlenls.-1~1he fasting stomach may be empty or it may 
contain muC'h mucus-gastritis mucipara of Boas. In the test breakfast, 
withdrawn in an hour, the HCl is usually diminished, thougl1 it may be nor
rnal-(foslrilis atida. In other cases the free HCI may be absent-gastritis 
anacida. \\'hilc in the adYanced forms of atrophy of the mucosa there may 
be 1withcr add1'i nor ferrncnts-gaslrilis alrophica11s. 

The symptoms of atrophy of the mucous mernbrane of the stomach, with~ 
out C'Ontr1.1dion of the organ, are Ycry c·omplex, and caunot be said to present 
a uniform picture. The majority of the cases present the symptoms of an 
aggran1tNl c·hronir cly:;pep:"ia, orten of such se\'Crily that cancer is suspected. 
In one of llw c1.1ses which ] examined the persistent distress after eating, the 
rnmiting. and the gradual lo~s of flesh and strength very naturally led to this 
diagnot-ii~. hut lhc duration of the disease far ex<:ee<led that of ordinary carci
noma. Tiu.' c·linical picture may be Urnt of a severe an:J?mia. As early as 
J8UO Flint called allention lo this connection between atrophy of the gastric 
tubules an<l amemia, an observation which Fenwick and others have amply 
confirmed. 

Diagnosis.-Ewald distinguishes three forms of chronic gastritis : (1) 
Simple ga>tritis; (2) mucous (schleimige) gastritis; (3) atrophic gastritis. 

In (1) Ilic fasting stomach contain' only a small quantity of a slimy 
fluid. 11·hile aflt•r the lest breakfast lhe l IC'l is uiminished in quantity or may 
be al>"e11I. Lactic acid and the fally acids may be present. After Boas's 
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more rigitl test meal the organic acids arc rarl'ly round. 'l'he l'K'psin anrl 
rennin arc always pre::;rnt. 

In (2) the acidity is always slight an<l the c·ondition iR diRtingui!'hrcl from 
(1) chiefly by the large amount of mucus pre,cnL 

In (3) the fasting stomach is generally empty, while aflC'r the test brl'ak
fast H CI, pepsin, and rennin are who1l_y wanting. 

The clingnosis of cancer of the stomach from chronic gn~tritis may he 
difficult when a tumor· is not present. 'J111c ca~r:.i. n•quirc mo~t cal'C•ful 
and it is important lo decide whether the st.0111ae:h i~ primarily ;_il fault, or 
whether the chronic gnstritis is associated with dil'en~c of U1r olhrr organ:-1-
livcr, ~all -blacld cr, appendix or pancreas. 

Treatment.-When possible the cause in each cnsc should be nsccl'lainC'1l 
nnd an attempt made lo detcl'minc lhc special form of indigestion. LTsually 
there no clirricu!Ly in clifl'crcnlinling the ordinary catarrhnl :ind lhc 1wno11s 

A carefu l siuc1;1 or Lhc phenomena of digestion, though not r~~wntic1l 

in CYery instance, should cerlainJy be cnrricd out in the more obstinnlP and 
obscure forms. Two important questions sho uld be asked of ('\'Cry dyspeptic 
-fi rst, as to the time taken at his meals; and, second, as to lhe qu;1ntity he 
enti.:.. Practically a Jargc majority of all ca:::cs of disturbed digestion l'omc 
from hasty and imperfect mastication or the food and from OH'l'l'Rting, 

Especial stress shou ld be laid upon the former point. l n some inst.inccs it 
will ::tlonc suflicc lo cure dyspepsia if the pat ient will count a certain number 
bf'forc swal lowing each mouthful. The second point is of c>Yen greater im
porl:incc. P eople habitually cat loo much, and it is probnbly true that a 
greater number o[ maladies arise from excess in ec1ting llrnn from exc·e~:;; in 
drinking. rhiilenden's researches haYe shown that we require 111ud1 !('~!' 

nitrog-l• nous food to maintain n. standnrd of perfect lil'alth-n. lc~son that lhc 
llindoos ancl .Jap::inese hnve also taught us. George Cheync's Lhirl('enth 
aphori sm, nlrr::idy qu oted under the section on Obesity, contains a \'Olumc of 
dielrtic wisdom. 

(a) GEN1rnAL AND DrnTETIC.-A careful and systcm::ilirally arrangrd diet
ary is lhc fi1·st, sometimes the only, essen tial jn the treatment of n case of 
chronic dyspepsia. ]t is impossible to lay down l'llies applienble to :.111 ca:=:es. 
lndi,·iduals differ extraordinarily in their capability or dige~ting different 
articles of food, and there jg much truth in the old adngl', '·One man's fooJ 
is another man's poison." The indi,·idual prefcrencrs for diff1re11l al'tiC'les 
of food should be permitted in the milder fornrn. Physic·ians h;1\C' probably 
been too arbitrary in this direction, and hare not yieldecl :=:uflic_·iently to the 
intimations ginm by the appetite and desires of the patient. 

A rigid milk diet may be tried. '·J [ilk and swrct ~ournl Hlood (liffPr in 
nothing hut in Color: Milk is Blood'' (George C'heynr). In the forms asso
cialecl wilh Bright's disease and chronic portnl congc~lion, as well as in many 
instances in which the dyspepsia is pari or a nc11rasti!l1lliC Or h_y:-;lerica\ lrou
IJle, this plan h1 conju nction with rest is most ellicacious. Ir milk is not 
digested well il rnny lie diluted one-third with •ocla water or Vichy. or 5 lo JO 
grains or carbonate of soda, or a pinch of snlt may be added lo each lumhll•r
ful. fn manj' cnscs the milk from which llir crcnm lia s hC'c'n tnken is brlter 
hornr. Hutlcnnilk is particulnrly suiL1ble, but ea n rarely hr taken fol' so long
a lime alonr, as patients tire or it much more rcndily th:111 Liley do of ordinary 
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milk. i\ot onl,\• {'an the t(C'nernl nutrition be maintained on this diet. but 
patirnt:-; sornl'tinH'S in{'rc•a~r in \\'<•iglit, and the unplea~ant gastrit' symptoms 
dh•app(•ar rnlir<'ly. It shoul(l hC' gi'"rn at fiwd hours and in definite qnantilirs . 
. \ pati<•nt may t11kC' Hor 8 oun<:rs C'\"ery lhrC'e hour:;. rl'hc nmount necr~::.ary 
rnric•:-; a good ill'al, lml at ll·asl :1 to.") pints shou!U be gin•n in the lwcnty-four 
hour~. Thi ~ form of dirt i~ not, as a rule, well borne when there is a lPn
clc•ll<-y lo cli]afnlion of the Riomach. r:J~he milk may \Jr }Jl'CYiOt1sJy prptonized, 
IJ11t it is i11q10:-;~ihlt1 lo f{'{'d a d1ronic dyspeptic in this wa~· . Thl' ~tools shoulJ 
hr c·inf'rully w11id1<1 <l. and if more milk is tnken thnn c·nn he cligrslccl il is well 
to supp11'111C'Tll flip diet wilh rggs and <lry toast or hiRc•uiti:;. 

]n a larg(' proportion or lJ1C' Ca::ICS of chronic iJH.1igt'Slion ii is TlOi neeei::s:.iry 
to n11110.Y ill(' pnli(' l11 with Sll('h strirt clil'iarics. Tt may be q11ilr s11flic:iC'nt to 
cut ofl' c·c1r!nin nrli<·lc•s of food. rl1 hus. if Lhrrc nrc ncicl eruc-lalion:-; or fliitu
krn·y \]i(' fnl'in:wrous foods l'l hould be restrictC'cl, particularly potatoes and the 
c·nnrs<'J" Hg-d:ilM~ . A fruilful source of incligcslion is the hot bread whi('h, 

dill't1 n•11t form:-;. is rC'garclcd as an essential part of an Arne1·ican break~ 
'!'his, ns m'll as the rn rioui:; forms of pnncakes, pies nncl tarts. with 

lirn1_y pastry, nncl frird artieles of all sorts, should be sirirlly forbidden. As a 
rnl<•, white hn•ad. toasted, i:-; more readily digC'stccl than brC'acl made from the 
whnlt' meal. i'<'rl'om:, liowrn•r, differ \ 'C' I")' much in this respect. and the Ora
hnm or hrown hread is moi-t digestible for mnny people. 8ugcu and Yrry sweet 
nrtic·lrs of food should br tak('n in great modrration or arnidrcl altogelhrr by 
JH 'l'ROns with c-11ronic dysprpsia. )fany instnnC'es of aggrnvat('{l incligrstion 
hare ("Orll(' to Ill,\' noliC"C clue fo the prrrfllC'nt prnc-lice or <':lting lnrgrly of ice
('l'l''111l. Onr of lliC' most powerful en<'llli<'s of the .\meric·nn stomot<'h in the 
prl'i::.c·nl day is tlir ~011n-wnter fountain. which has 11:-.uqwcl so imporlnnt a 
plnrr in the apolhrrnry i::.hop. 

Fati-, with tllC' C'\C'C'ption o[ n moderate nmouni of good hnlter, very fat 
111c11ls, and lhiC'k. grrasy soups should be avoided. Hipr frnil in moderation 
is oflrn ndrnnlagrous, pn l' iic·u larly when cooked. Bananas nrr 11ot, as a rul e, 
wrll borne. Htrnwbrrrirs nrc lo many persons a cause of nn annual attack of 
indigrslion ornd sorr Lliroat. 

As slafrc1. in th<' mntll'I' of special articles of food it is impossible Lo lay 
clown ri:.,rid rull'l' , and ii is llw common experience that one pat icnl with indi
gp:-;fion will tnkr with impunity the Yery articles which cause the greatest 
clistrrss Lo another. 

,\nollH'r cl<'iail or importanC'e whic-h may be mentioned in this connection 
i~ Ow gen{'rnl hygirnie mnnagC'ment of dyspeptics. These patirnts arc often 
inlr11 .. 1wdin.•. 1hn•lling in a morbid manner on their s_ympto111~ 1 and much in
di1wd lo tukc a <1l'spondrni Yiew of their cond ition. Very litlle progrcf's can 
bl• mnclr 1111ll·!'s the phys.iC'ian gains their confidence from the outset. Their 
froJrs ancl "hims should not be made too light of or ridiculed. Systematic 
exNC'iH•. c·nrdnlly rrgulnlrcl 1 particularly when , as at watering plaees, it iR 
C'oml1i11t•cl with a n•:-.;j rid1·d 1lict, is of speria l sen-ice. Change of air and 
Ol«·upoition. a prolongl'd :;.pa \'oyage. or a summer in the mountains will :-;ome
tina•s c·t!l'r thr mo:-:.t ohslinnlc dyspepsia . 

(11) )1 HllC'J!\" \L.-' l'hc !=ipecial therapeutic mraR11res may be divided into 
lhn<:.P \rliidi allrmpl Lo rl'plarc in the digestive jui ces important clements 
whid1 art• l:u·king 1111d those which st imulate the weakened action of the organ 
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Jn the first group come the h.rdrochloric acid and frrments. which are so 
freely employed in dyspepsia. The former is the most important. ll is the 
ingredient in the gastric juice most commonly dcficienL 1t is not on ly neces
sary for its own important actions, but its presence is intimately associated 
wilh that of the pepsin, as jt is only in the presence of a suflicient quantity 
that the pcpsinogcn is converted into the active cligestiYc ferment. IL ls bcsl 
gi\'Cn as the dilute acid taken in somewhat larger quantifif's than arc usually 
adrisl'd. ] 1~wnld rccommcn<ls large do~cs-of from !10 to 100 drops-at in
!erral:; of fifteen minutes after the meals. I.cube and Hiegrl adYi~c smaller 
do:-:c~. Prohahly from 1:,; to 20 chop~ is RuOicient. The prolonged use of it 
dors no! nppcrir lo I)(' in any way hurtful. 'rhe use, howeYer, shou ld be re
slr·idP<l lo C'a~rs of ll('llrOf:is and atrophy of tlie mucous membrane. In actual 
gasiril is ils \aluc is doubtful. 

Nil rate of ~il,·er· is a good remedy jn some casr:-;, usC'd in solution in lhe 
Jayage ( l to 1.!'iOO 01· l lo 2.000), or in pill form, onC'-eighlh to one-fou rth 
of a grnin lh rC'c ti111C's a d::i_y. For many years Pepper advocated the more 
extendrd llSC of this drug in chronic gastritis. l lHl\'e seen an instance o[ 

argyria after it~ proiracl<:d use. 
rnw <lig(•slive fermrnls arc e-densively employed to strengthen the weak

ened gastric a111l intestinal srrretions. The use of pep~in, according to Ewald, 
may be limited lo the ra~es of adnrnced mucous catarrh and ihc instances or 
alrophy or thr slomnc·h, in which ii should be given, in clm•es of from 10 lo 15 
grains. with dilute hydrochloric a""i<l a qrnll'ler of an hour after meals. Pan
crr<llin is of equal or C'YC'Tl greater value Urnn pepsin, but p11ins should W 
tal.a•n to use a good artic·lc. It :.:.houlcl be giren in <loses of from 15 io 20 
grains. in c·ombination with bicarbonate of :.;oda. l t is conveniently admin
iHi<1recl in tablC'li:i., rach of which contains 5 grains of the pancreaiin and tl1e 
soda, an cl or l lirsf' two or three may be taken fifiern or twenty minutes after 
each meal. Ptyalin ancl diat<ise are particularly indicated when the acid is 

The ae:lion of the former continues in ihe slomnch during normal 
The mali dia~ta::.e is often very serviceable give n with alkalies. 

rnensurrK which fiiimu late the glandular activity in chronic dyspepsia 
is hy fnr llH' most important, particularly in the fo rm s characterized 

by ~c'c·rclion of a lal'ge quantity of mucus. Lukewarm water should be 
u~rd, or. if ih('n• is much mucus. a 1-per-cent. sail solution, or a 3- to 5-per
ernL ::.olution of hiC':irhonatc of soda. If there is much fermentation the 
:1-pcr-eeni. solution of boric ac:id may be used. Tt is best employed in the 
morning on an empty stomach, or in the evening some hours after the Jasi 
mral in lhosr rnsrs in whid1 there is much nocturnal disll'ess nncl flatulency. 
Once a clay is, as a rnle, sufficient, or, in the case of delicate person~, eYe~y 
second d:iy. '!'lie irrigntion may be continued until the waler which comes 
away is qui le clear. lt is not necessary lo rmnm·e all the fluid after. the irriga
tion. \\'hilc perhaps in some hands this measure has been carried to extremes. 
it is one of such extraordinary value in certain casrs thni it should be more 
wiclcly employed. \rhrn there j g an insupNablc object ion io lavage a substi· 
Lule nwy hr 11sN1 in the form of warm alkaline drinks, laken slowly in the 
cnrly morning or !hr ln~l lhing at night. 

Of mrdiC'inrs whil'h stimulate the gnstric secretion the most important are 
the bitter tonics, such ns nux vomica, qnas~ia, gentian, calumba, and carda-
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mom . These are probably of more rnluc in chronic gastritis than llic hydro
chloric acid. Of lhcsc nux vomica is the most powerful, Lhough none of them 
ha\'C probably any very great stimulating action on the scc:rciion, and influ
enec rather the appelilc than the digestion. or ~lomac:hies whidt arc bclien:•d 
to fa,·orably influence digestion the most important arc alcohol and common 
salt. The former would appear to act in moderate quantities by incrca~ing 
the acid in the gastric juice, and with it probably the pepsin formation. 
Others hold Urnt it is not so much the secretory as the molnr fundion of the 
stomach which the alcohol stimulates. In moderate quanliliC's it ha:-; certainly 
ao directly injurious influence on the digct:li\'C pro<.·e~~L·s. :-:lpceial care should 
be taken, however, in ordering alcohol Lo d}spcpties. If a patient has been 
in lhe habit of laking beer or light wines or sti111ulirnl:-: with his meals., lhc 
practice may be continued ii moderate quantities arc Lakcn. Beer, as a rule, 
is not well borne. A dry sherry or a glass of claret is preferable. 1 n the ca!lc 
of women wilh any form of dyspepsia stimulants should be employed with lho 
grC'alest caution, and the practitioner shou ld know hi::; patient well before 
ordering alcohol. 

'I1he importance of salt in gaslric digestion re~ls upon the fact that its 
presence is essential in the fonuation of the hydrochloric acid. ,.\n increal:'c 
in its u se may be advised in all cases 0£ chronic dyspepsia in which the acid 
is defective. 

(c) 'l'HEATl\lE NT OF 8PECL\L CONDITJOxs.-Fcrmcnlalion and i1'lfllulcncy. 
-\\'hen the digestion is i-.low or imperfcd, fcrml'lllation got.':5 on in lhe con
tents, with the formation or gas ancl the pro1ludion of ladit, butyric, and 
acetic acids. For the treatment of this condition tarrfu l eliding may sullice, 
particularly forbidding Ruch articles as tea, pastry, and the eour~er \'C',grlahlcs. 
lt is usua lly combined with pyrosis, in whic:h tile atid fluidR are brought into 
the mouth. Bi~mulh and c::ubonatc of so<.fa ~0111di111cs sufli<:e to rC'lic\·e lhe 
condition. Thymol, creH~ole. and carbolic acid 111ay hr t.'mployC'd. For acid 
dyspepsia Sir \\'illiam Hoberts recommended the bis1nulh lor.c·ngt' of tile Brili t-1h 
Pharma eop(('i<l, the ::mtacid properties of whieh dcp<'1HI on chalk and bicar
bonate of soda . It should be taken an hour or two afl<•r meals. and only wlien 
the pain and unea i-i ncss arc present. The burnl 111agnc:-:ia is ali-o a good 
remedy. Glycerin in from 20- lo GO-minim do:-;es, till' e.::::;cntial oils, animal 
charcoal alone or in combi1rntion with compound cinnamon powder may be 
triC'd. If there is muc:h pain, chloroform in 20-111i11i111 do~e~ or a l<.'aspoonful 
of Jl ofrman's anodyne may be u~ed. In ob~tinale c:t!'C':; larngc is inclicalecl and 
is somcli111c8 striki ng in its effects. ,,_\lblinc solutions 111ay he Ul'C'1l. 

r omiti119 is nol ;i frature which often c<1lls l'or lreat111cnt in thronic d~·s
pcpsia; someti mes in children it i8 a per~i~tcnl ~J 111pln111. Crea~ole and car
bolic acid in drop doses, a few drops of chlor0Ion11 or of dilute hydrotyanic 
acid, coca ine, biRmuth, and oxalale of cerium may be u:::;ed. If ob:;linatc, the 
stomach shou ld be washed out daily. 

Constipation is a frequ<.'nl and trnuble~orne feature of mosl forms of indi
gc:.;tion. Occasionally small doses of mercury, poclophyllin, lhe laxative min
cntl waters, sulphur, and c:iscara may be employed. Glycerin suppositories 
and the injection of from half a lea:;poonful lo a le<1spoo11ful or gl,Ycerin arc 
very efficacious. 

Many cases of chronic dyspepsia. arc greatly benefited by lhc use of mineral 
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walcrs, parlicularly a resiclcncc at the springs with a <''-ll'l'ful supl·n·i~ion of 
the cuet and systematic c'crcisc. 

Ill. CIRRHOSIS VENTRICULI 

(Plastic Linitis) 

Brinton described under the term linilis pl a~tica a cornlition o[ diffuse 
sclerosis of the stomach with thickening oI the walls and reduction of the 
lwncn. 

Jt may be localizccl, but more commonly involves Lile whole organ. and 
a simi lar condiLion has been found in the colon, s11iall bowel, ancl rectum. 
ln the first caf.l.c l saw, a patient 01' Dr. Drake's, i\ lo11Lrc11\, llic ~loinat:h was 
no bigger than a cucumber, and the ca::cum and part of Lhc ascendi11g colon 
showed the same thickening. The special lc:;ion i:; an cnorn1ou~ hypertrophy 
of the suhmucos::i, with atrophy of the gland clements and hypertrophy o[ 
lho mu~cular hlycrt-i, ~o lhal lhc wall is s ix lo eight ti11u.•s the normal thick
ness; but, m; Brinton rt'marks, the layers remain di!'lind. ' l'hl'rc are lwo 
forms, bcnigu and malignanl, which arc not ca!'y to t-ieparatc wilhoui the mosi 
careful 111i{'l'O~{'Opic c:rn111ination. L~·lc has eollc{'icd 118 ta,..t'l:i from the lilcra
lure, more lhau half of which were the lruc pla~tic linilis of Hrinlon . 

The B!Jmplom:s arc at fir::;t indefinite, but when well cstalili~hccl vomiting 
becomes marked and there is inability to retain even ~mall amouJJt:-; of food. 
The pre:o:cncc of a sausage-shaped tumor in the cpigai:.;lriu111 is important. 
Ihcmorrhage may be present. The X-ray picture should be of grca.i help. 
Jn the on ly ca~c in which] made a diagnosi~ the prolradt.1d hit-itory, the re
striction in capacity of the stomach, and the tumor SN.'111cd clrnra<:tcri~lic. 
Nothing could he done at opcraUon; and in a more recent ca:::e the walls were 
so hard imd the stomach so smal l that it was impossible lo nrnkc a gastro
enlerosiomy, o[ which Lyle has reported a successful case. T ola[ gastrcctomy 
bas been per.formed in three cases. 

IV. DILATATION OF THE STOMACH 

(Gaslrcclasis) 

Etiology.- .. \cuTE 011,AT.\TION is a very serious eondition. cle8cribcd by 
Billon Fagge, characterized by sudden onset, vomiting o( cnormou!-' quantities 
of fluid, and symptoms of collapse. 0£ 102 ca:::c~ collcdcd by Lewii;; ,\. Con
ner .J2 followed operation with general an:rslhc:::ia. The ncxl large~t 7roup 
occurs in the course of st:vcre diseases, or during convale:::ecuc·c. Cases ha\'e 
fo1lowccl injuries, parUcularly of the head and f:pine. Jn !) the symp-
toms came on afler a Ringle large meal; G cases were wilh spinal 
disease, in 3 while the patients were in a plaster of jacket, and in a 
few cases it has come on in persons in good health . There were 71 death~. In 
69 autopsies the duodenum wns found dilated in :38 case:::. .I n n majority of 
cases it is clue lo n constriction o[ the lower end of the duodenum hy traction 
on the mcsenteric root, which jg parlicularly apt to occur when ir1ere is a 
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lon~ lllfh:f'nl<·ry and wlwn the coi l oi small bowel is empty and follt: into the 
tru(• pd"i~. 'l'hl' clia1--ri1ol'is i~ usually easy-repeated \'Omiling of la rge quau
titil·s ol' hilious uon-fa:-cnl fluid , with subnormal temperature, pain. collapse 
S_\mpto111!', and dii-;trndccl alnlomcn are the common features. 'J'hc treatment 
con:.:i:.:ts in rcpcatcil l'rnpty ing of the ~tomach with the tube; change in pos
ture from the dor::-al to the hclly po:-ition or the knee-elbow position ha:: been 
follom.·d by prompt relief. Operation has not ]HO\·c<l rcry satisfactory. 

C11HO); IC OJLA'f.\TION Tcsults from: (a) Pyloric obstruction clue to nar
rowing of the orifice or of the duodenum hy the cicalrization of an ulcer, 
hypcrtrnphic ~tenosis of the pylorus (whether ca ncc rom; or simple) congeni
t:il e.tridure. or OCC'as;io nally by pressure from without of a lurnor or of a 
floating kid ney. rrhe pylorus may be tilled up by adhesions to Uio lircr or 
gn ll-hlndder, or lhe stotnach may be so dilated that lhc pylorus is dragged 
dmrn anf1 kinked. Adhc~ions about the gal l-bladder may extend along the 
ndji:IC'l' lll pnl'b:i or lhc Etomach and hitch up the pylorus inlo lhc hilus or the 
lin'r, formi11g n acute ki nk. (b) Relative or alMolule i11.'iu/Jicic11cy of the 
mu.srnlar pou'Cr of l'to1nac:h, due 011 the one hand lo repeated OYl'rfilli ng of 
tlw oq.mn \\ilh foud and drink, and on lhc other to alo11.r of tlic coals imlucecl 
hy throni <.· i11fla11111wli on or the dcgencratiou of impaired nutriliou, the rc:m lt 
o( l'O l l~lilulioJl:l) n!J'edion:-:. 

Tho nw~l c.\l rcmc rorm!:' arc met with as a se<1ucnce of the cicalril'ial con
traction of ;1 11 ui<·cr. 'J'hl•rc may be considerable stcno:-is without 1nuch dila
tation. the oh~trud i on being compensated h.Y hypertrophy of the muscular 
coat~. 

]n the ~cC'ond group1 due lo atony of the rnusctllar coats, we mu:::t distin
f! Ui sh ])(.'l\n•e11 inl"L.rnc:cs in which the stomach is t:! i111ply enlarged and tho:'(e 
with a<.:lual dilalc1tion, con<litions charnctcri zcd by ]£wa lcl as 11/l'galogaslria 
and gm:fredasis 1'<.'1·q1cctircly. T he size of the ston1a('h nuics grec_il ly in diftc r
cnt incli' idual ~, and the 11rnxi111um capacity of a nol'mal organ J ~wa ld places 
at about l ,GOO c. c. McasurernEnts aborn thh; poiut indicate absolute dilata
tion . 

. \tonic di lal:.1tio11 or t he stomach may Tl'Stilt from wcaknct"s of the coats, 
c1Ul' Lo repeated OYCrdi slenti on or to chro11 ic cala l'l'h o[ the mucous m<.•m hnme, 
or to the genera l mu!'cular debility which is u ..::~oC'iatcd with c:hrou ic wa:-.ting 
cli$<mlen:i of all i'Orls. The combination of chronic ~ai; lr ic c:atar rh with OYer
foe~ling- and cx(·t'~l'in• drinking is one of the 111ot't fruitful l-'0111Tcs of atonic 
dilatation. n:--: poinlrd out by Naunyn. The condition i~ fret1ucntly seen in 
cliallC'tic·:-:, in the in~anc, nnd in beer-dr inker::. ·1 n C:rrmany thiB form i::; v1.:ry 
C'Onimon in men employed in the breweries;. l'o:-:~ihly 111u~l'11lar Wl'akne::s of 
th<.• colll:-1 may result in some cases from di~tu rbrd inm•rrntio11. Dilatation 
of the :::toma~h is most frequent ln middle-aged or clJerly pcr:-on::, but the 
condition i::; not uncommon in chil dren. especially in association with rickets. 

Symptoms.- ln alonic dilatation there may he no ~ym pt oms whatc\'Cr, 
(•rrn with a wry grcntly enlarged orinm; more frequrntly there arc the nsso
C'int<•d frahll'C'R of Il C'Til'<l~fhcnia. Cni eroptm~is. ::mcl 11<.'l'YOU~ d.rspCpf-lia; while in 
a tliinl group there lll<l.Y he all the symptoms of pyloric obstrnct ion-vomi ting 
p f l' l101'11l 0 \! S q11n11ii\ic~. elC'. rJ'here j g 110 l imit to the capacity Of the organ 
in t11h: ('on dition. Gou ld and Pyle mention au fo stuncc in which the stomach 
hrld 70 pints! 
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The features of pyloric obstruction, from whalcver caul'c, an' u~nally very 
evident. Dyspep~ia is present in nearly all Ca8CS. and lh<'rc are fC'dings of 
di!::tress and uneasiness in the region of the stomach. The palient. may com
plain much of hunger and t.hirst and eat and drink freely. 'J'he mobt charac
teristic symptom is the vomiting at interrnls of enormous r1ua11tities of liquid 
and of food, amounting sometimes lo four or more litres. r11 he material is 
often of a dark-grayish color, \\-ith a characteristic sour odor due to the 
organic acids present, and contains mucus and remnants of food . On starnl
ing it separates into three laJ'Crs, the lowest consisting of food, the midrlle 
of a turbid, dark-gray fluid, and the uppermost of a bro1rnish froth. The 
microscopic examination shows a large Yariety of bacteria. yeast fungi, and 
the sarcina vcntriculi. There may also be cherry stones, plum stones, and 
grape seeds. 

The hydrochloric acid may be absent, diminished, normal, or in cxceEs, 
depending upon the cause of the dilalation. The fermentation produces lac
tic, butyric, and, possibly, acelic acid aucl va rious gases. 

Jn consequence of the small amount of fluid which pas~cs from the stom
ach or is absorbed there are constipation, scanty urine, and extreme dryness 
of the skin. The general nutrition of the palient suffers grcully; there is loss 
of fl esh and strength, and in some cases the most extreme emaciation. The 
gastric tetany will be considered in the section on that disea!-!e. 

PHYSICAL SIGNS.-Inspeclio11.-The abdomen may he large and promi
nent, the greatest projection occurring below the ml\·cl in the standing posture. 
In some instances the outline of the distended stomach. can he plninly !-!Ccn. 
the small cunature a couple of inches below the ensiforrn rartilnge, and the 
greater curvature passing obliquely from the lip of the lrnth rib on the left 
side, toward the pubes, and then cuning upward to the right costa l margin. 
Too much stress can not be laid on the importance of inspection . Yery often 
the diagnosis may be made de 11isu... Active peristalsis may be seen in the 
dilated organ, the waves passing from left to right. Occa>ionally anli-peri
stalsis may be seen. Jn cases of stricture, particularly or hypcrl!'Ophic stcno
sis, as the peristaltic wave reaches the pylorus, the tumor-like thickening can 
sometimes be distinctly seen through the thin abdominal wall. rro stim ula te 
the peristalsis the abdomen may be flipped with a "ct towel. Jnflation may 
be practiced with carbonic-acid gas. A small teaspoonful of tartaric acid 
dissolved in an ounce of water is first given. then a n1thcr larger quantity o( 
bicarbonate o! soda. Jn many cases, particularly in thin p<'ri'ons, the outline 
of the dilated stomach stands out with great distinctness. and waves of peri
stalsis arc seen in it. 

Palpation.-The peristalsis may be felt, and usually in ~tcnosis a tumor 
is evident at the pylorus. The resist011ce of a dilated i;:.tomach is peculiar, 
and has been aptly compared lo that of an air cushion. Hi manual palpation 
elir~ts a splashing sound-clapolagc-which is, of cour~c, not distinctive. as 
it can be obtained whenever there is much liquid and air in the organ. The 
splashing may he very loud, and the patient may produce il himself hy sud
denly depressing tlie diaphragm, or it may be readily ohtainecl hy shaking 
him. The gurgling of gas through the pylorus may he felt. 

Percussion.-Thc nole is tyn~~)anitic OYCr the greater portion of a di lated 
•tomach ; in the dependent part tbP note is flat. In the upright position the 
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pcrcui::~ion !'hottlcl be niaclc from abo\'C downward, in the lrft parai::.tcrnal l ine, 
u ntil a change in rtsonance is reached. The line o( thi~ should be marked, 
and the patient examined in the recumbent po~ilion. whC'n jt will be found 
to have altered its Je,·el. When this is on a line with the naxcl or hclow it, 
dilatation of the stomach may generally be m:sumccl to cxi~t. The fiuid may 
be withdrawn from the stomach with a tube, and the dulness ::;o made to 
di~appcar, or it may he> increased by pouring- in more fluid . In ca~cs of doubt 
t he organ shoulU be artificia lls distended with carhonir-arid gas in the manner 

, (foscribcd ahm'e, or the stomach is inflated through a stomach-lube with a 
Da vidson's syri nge. 

Au.sc1tllalio11.-Thc clapolagc or succtffRion can be ohtai necl readily. Fre· 
quenlly n curious sizzli ng sou nd is prcfl.ent, not unlike that heard when 
the ea r is placed over n soda -water bottle when fint opened. 1i ca n be heard 
naturally, and is rnrn nlly evident when the art iffrial gns is hcing generated. 
The heart so unds mny so mcUmcs be lrammitlccl with great clearness and 
with a metallic quality. 

Mensuration 111ay be used by passing a liard ~ouncl inlo the Rtomac h unLll 
the g rentcr curvature is r eached . Normally ii rarely pas~es more than 60 
rm .. measured from the t eeth, but in cases of dilatation it may pass as much 
as 70 cm. 

Diagnosis. -'l'h is cnn ll rnallr be made without lllll('h diflicu\ty. r would 
like to emphasize again t he g1:ca.t rn lue of inspection, particula;·ly in com
bination "ith inflalion of the ~to rn ach. Curious erro rs, howeH'r, arc ou rec
ord, one of the most rc111arkablc of whic:h wa~ the ('Onl'ounrling of dilated 
stomach wi th an ovarian cyst; even after lappi ng and the rcrnond of po rlious 
of food a nd fruit seccl l', abdominal section '"JS perfo rmed and the clilaled 
slomach opened . The clingnosis of asC'ilrs ha:; been made a nd the ahdo men 
opened. The 71rog11osis depends upon the cau::-e; it is good in ::.i mple atony, 
had in ca ncerous stricture, fairly good in simple strict ure, from whatever 
CU ll ~C'. 

Treatment. - l n the ca~es due to ~rt.ony carefu l regu lat ion of lhc diet and 
prope r trcatmcnt of the associated cata rrh will sunice lo cffC'rl a cure. Slrycb
ninc, ergot, and iron at"e recommended . Wa~hing oul the ~tomach is of great 
scnice, though we do not.sec such Rlrik ing und imrn rdialc rcsulls in this 
fo rm . Jn ca:::cs of mechanical obstrue:tion the i-;tornarh ::.hould be em plied and 
thoroughly \n,1i:;hed, either with warm water or with an anti~cptie ::-olution. 
\\"c aec:o111pl i:.d1 in tlii~ way three impo rt.ant things: \Ye remove the weight, 
\\ hieh helps lo (1ii;tend the organ; ,\·e remove lht' mu(·ui-:. ancl the si 1gnatiug 
and fermenting- malf'rial which irritates and inflame::. the 8tomach and im
pede~ cligl'slion; and W(' clcan~c the inner sudatC' oC the org-an hy the appl i
cation of \uttrr nnd nu'd ic:inal suL::;tances. The patirnl cnn mrnally he taught 
to wa81i out hi!; ow n :-tomach, and in 3. case of dilatation from ~implc stric
ture I li aw known the pn1clicc lo be follo,1cd daily !'o r three years with 
g reat benrfit. The rapid reduction in the size of the slonrnrh is ofkn rcmark
ablc. thc ,·omiting ceasC's, food is taken readi ly, and in many caS('S the general 
nu t r itio n improves rapi dly. As a. rul e, onee a clny is !:rnflicicnt. am\ it may 
be practiced ei ther lhe flrst tJijng in the morni ng o r hefor(' going lo bed. So 
soon n~ the fcrme 11Ll1 li"e proccssci:; h;J.\'C been checked lukemum waler alone 
should be used. 

33 
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'The food should be taken in small quant.itir!-' ul [r('fJUl'nl intcnnls. an<l 
should conl'ist of scraped beef, Lcuhc's beef solulion, and lt•mll'r mt•ab of all 
sorts. Fatty and starchy articles of diet arc to be arnidccl. Liqui<ls ~houl<l 
be taken sparingly. 

Surgery should he rt'8oricd to early in cases of organic stricture; in atonic 
dilatation artcr all other measures ham been given a thorough trial, gaslro
cntcroslorny may be practiced. 

V. THE PEPTIC ULCER, GASTRIC AND DUODENAL 

The round, perf'oraling. simple or peptic ul<:cr is usually :-;inglc, and 
occu!':; 111 ~to 1 11ach and in the <luodcnum as Iar as papilla. Post 
mortem prepon dera nce of ul(·c r, hut the 

has taught us that 111ore than fifty per 
cases ulcer is outside the pylori<; ri ng. 

Erosions.-S111a ll abrai-ions of the mucosa-2 to ·1 11u11.-ui::;ually multiple, 
arc c·o111n1011, extending half way or quite through the layl'r. They arc often 
ca lled h<.l'1110 1Tlrngic cro~ions from their blood-stained appl•aranc·l'. They arc 
met with in the new-horn, in C<lchcctic states iu children, in ('hronic heart and 
a r terial disca~e, iu cirrho1'is of the li\'er, clc. Of no clinical i1uporta11cc, as a 
rule, oc:ca~ionnlly an acute ha:>morrliagic erosion of quite small size open:; a 
large artery, and tile patient bleeds to death. There is no difference between 
this condition and lhe acute form of the g;1slric ulce r. 

] n nmny ca:-cs of chronic clys1 •ep~ia s111all l'ragnH.·nb; of the mucosa arc 
wasll<.'d out by the stomach tube, am! Einhom thin kt: that this may be a special 
for111 elwrnctcr ized by pains, dyspepsia, and wcaknc8~. 

J n certain acute fr1fectio11s " ilh the pncu1nococcus ( Dicula foy) and septic 
or.f!ani~ms there may Le 1i~111o rrhagic erosions, which occ:asiona !Jy prove fatal 
by h<f!n1 alcmcsis. 

~\nd , la~lly, it is p robable that the ·posi-opcralivc l1it•1ualcmcs is, slight or 
gr~n(', may he dut• lo lhc~e cro:.:ion ~. The Frcnc·h have de~r ribcd lhcrn ns if 
pc<:ulinr Lo operat ions for appendicitis (vomilo-nt'!JrO app<'11diculairc), but 
ca:::cs occur aflcr all :;orls o.f abdominal opcralions. H is prohablc that the 
sli7hl gat:-lric htl'niorrhagcs whi<:h occur in connection wilh tho lhroL\Jing 
~1oda in ll('t1roli(· woml'n arc due to these cro:-:ion~. 

Etiology of Peptic Ulcer.-l NCWENCE.--T hc di~f'a~c is much more com
mon lh;111 medical and palhologica l 8tati~ti<:s indi(';.\le. The surgical work 
of the :J layo clinic and or ) loynihan of Leed~ has laughl ut: that the peptic 
ul ce r cxi~t~ in many ca~c:-:, which wc had regarded a~ silllplc hypcrchlorhydria. 
In two poi 11ts ~urg"ical <.'xpcri('ncc lrns completely changed our medical stand
point, riz.: the incidence or ulcer in the male is p;rcatcr lhan in the female, 
and the duoclcnal is much more commou lhau lhc ga!:'i ric niter. Perhaps 
nothing i[Juslrntes mo re fo rcibly the frequency of duodl na l ulcer limn the fact 
that i n the month o[ July, 1910, 17 were operated upon at lhc ) Layo 
clinic, 5 of which had perforated, in snrnc period only three cases of 
ulcer or lhe slolllach ca me lo operution. 'l'hc surgical stalisti('s, now amount
ing lo many hundreds or case~, ha\·c sent our medi('al slalislics to the scrap 
heap. 'l'hc incidence of lhG (liscase appears to 1ary in <lifiercnl localilics, and 
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post morlrm figurrs from the lJnitcfl 8tatc•s anc.l Cannd;t ~how a muc·h lower 
prr<·C'ntagc of c·a:-(':-o (Li'!) than on the continent of Europe (;3 per cent.), and 
in London, I:! per cent. (C. P . llowarc.l). 

S>:x.-OI 1.69!! ca>cs collected from hospital >tafotic" hy W. lI. \\'elch 
and examined post. mortem. 40 per cent. were in rnaks and GO per crnl. were 
in females. In 8t ca~es (J. I L JI.) there were 18 ma!c.'t". and ·?8 icma\c~in 
~triking contra~t to the )iJas~achusctts General ] Lo~pital figure::, :> fcmalet-: lo 
1 male. Heccni surgical ~lafo;tics sl10w an cnorrnou~ p1·cponilerancc of mail·~ . 

.:.\GE.-] 11 fern a Jes the largest number o_f Ctl~CS O('('lllTCd IJelwccn fiJtern and 
twenty-five; in males hctwcen forty an<l fifty, in our F-Crie~. lt may occur in 
old pcoplc. K 0. Cutler has studied a series of 20 in children . l n G 
lhc i;;yrnplo ms came on immecliatc1y after birlh. were 8 cases under 
seven yea rs of age, and !J between eight and thirteen. 

l1 1rnED LTY appcarti lo play a pa rt h1 !::.Ome (Dn'~chfeld). 
Occu1wrJON .-H was impoi-~iblc in our lo say ll1at occupation had 

any in fl m•nce. Among women, chlorolic, dyopeplic: t'Crnuil girls H'L'lll Yery 
prone. Shoemakers arc lhoughl to be specially liable. H appears rclatiYely 
more c:ommon in the hot-tpilal claf'f'es. 

T 1ut'MA.-l1lccrs ham been known Lo follow a hlow in the region of the 
::-lomach. rnu.•rc was a history of injury in 7 l"l.l:'l':-\ in our ~l' l 'il'~. 

Asi:-;ocuTEO D1~1~.\~E8.-Ana'mia. and chloro:-:is predispo~c :--trong1_y lo glli)
lric ukcr, particu lnrly in women and in a~~oc:ialion \\ ith ml'n~lrual di~onlers. 
A ''cry considerable number of all CU1'L'~ of uh·l'l' o<:tur in chlorolic 
girls. Jt hm~ been found nl~o in connection of the heart, arlcrio-
:::clcro~ii-;, nm] disease of the l iver. The tuberculou8 and syphilitic ulcers of the 
sto111ach haYc a lready been considered. 

Bu 11Ns.- Thc duodenal ulcer may fol low largl' '::'t1pcrficial hurn!'. Pe rry 
and Shaw fo und i t in five oi one hund red nnd forty-nine c.1t1top~ico in cases of 
bu rn ~ of the $:.ki n. 

Morbid Anatomy and Pathology.-Nincty per ccnL or gai-;lric ulcers are 
lo be found al the pylo ric: end; nearly all duodenal 11\cl' l 'l-\ arc in the fin;t or 
H~ccncli ng portion, and more than one-hull' l'.\t{'JHl up to or within lhrcc
fourlhs of an inch of the pylorus, while twt·nly per Cl11il. inrn\Yc the margin 
o[ the pyloric ri ng (:Jlayo). 1t may not he CH'·)' on the operating table lo 
<li~tinguish hctwccu an ulcer of the duo1fon11111 and that of the )-;tomach, but 
) Inyo ~ays tlrnt the position of the pyloric ,-cin g-iws the c.\ctd location. Mul
tiple ulcers may occur, S:~ per cent. in )layo"i:: ~1riel'l. From 5 to 31 have 
hcen found . ] n the stomach, po~L mortem f'tatistio: (\\'t,lch) give, in 793 
c·a:--cs, "!88 on the fos~cr currntnre. 2;35 on the po~tt•rior wall. GD on the ante
rior wall. !l.3 at the pylorw, 50 at the cardia. "2V at the fumlu~, and 27 on 
the ~re<1ler currature. 

' i'hc aculC' uker jp. Uf:ually sma ll , punched out. the ('dgC's clenn-cut, the floor 
smooth, and the pNiton('al ::-mrface not tliickC'nl'd. ' l'he chronic uker is of 
largC'r size, tlie margins arc no longC'r sharp. the ctlgt':-t ar·c ind11n.1il'd, and the 
horcler i::; 1<in11ouR. H may reach an enormous in the on(' rcpol' lC'd by 
Pt•ahod~', which measured 1!) hy 10 cm. and all of the lc·~i-:cr curva-
ture and !'preacl O\'el' a. larg-e part of tile anteriOl' an<l pO$:.h.'riOJ' walls. rI'he 
!'ic\e:-; arc often terraced . rr he floor is formrcl (•ilhcr hy the submucosa, by the 
muscular layers, or, not infrequcnlly, by the neighboring organs, to which the 
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slomach has become attached . Jn the hr<.ilinp; of lhc ulrC' r, i f t hr 111 uro~a is 
alon e in roh cd, t he grn nul alion ti ssue g rows from th (' l'<lgcR a nd llw floor ;rn<l 
the newly fo rmed ti l-ls uc grad uall j' cont racts and unilcs lhc ma rgin ~ . ka\'i ng 
a smooth sca r. In la rger ulcers which ham become deep and inrnh('d the 
muscula r coat t he cical rici al cont raction may ca use ~crious clrn ngcs, t he most 
important of which is n a rrow ing of ihc py loric ori fice and con~cq uen l d ila
ta t ion of the stomach. Jn the case of a girdl e ulce r hour-gfa!:'s contraction 
of the stomach may be prod uced. Large ulcers pnsi ~ t for years wilhouL any 
attempt at hea ling. 

Among the more seri ous changes which may proceed in a n ulcer a rc the 
foll owing : 

l.,ER.FOf!A'l'JON.- Thi s occurred in 28.1 per ccnl. of 1,871 ca~cs collected by 
J\1 usser. J n some seri es ptayo's) cluodcnal perforati on is the more common . 
Of 27'? cai::cs of duodenal ulcer in ~ l ayo's series ( to June J. l!lOS) , pc rrorali on 
was found sixty-six tim e!.:., J6 acute, 13 subncule with abRC(':<~, and 37 chronic 
and protected. P e rforati on of the anterior wall of the sto mach u f:i ually exc ites 
an acute peritonitis. On the pos terior wall t he ulcer pe net rates direc tly into 
the lesse r peri toneal ca,•ity, in which case it may produce an a ir-co nb.1 inin g 
a b!"cess with the sy mptoms of the condition known m; tmhph renie pyop neumo
lhorax. Jn rare instances adhesions aucl a gastrocula rn .. •o u~ fo;tu la fo rm , usu
a11y in the umbilical region. }f istulous commun icat ion with the colon may 
also occur, or a gastrod uodcnal fis tula . rPhc perica rdium may he perforated, 
and even t he left ven t ricle. P erforat ion into the pleura nwy al~o occur. H 
is to be n oted tha t gen eral emphysema of the subcuta neous t issues occasion
ally foll ows perfo rati on or a gastric ulcer. 

EnosJON O I!' BLOoD-VESSE Ls .- In both fo rms of u lcer hx morrhage occurs, 
in 8.J per cent. or l\l uss.e r's series of 1,871 cm~cs. ln l\l oynilliln 's 11-l cases of 
duodenal ulcer, h~morrhage occurred jn 4.1. H is rn orc co mmon in t he 
chroni c form. U lcers on the posterior wall may e rode the sp lcnic a rtery, but 
perhaps more frcq uenlly the bleeding proceeds from lhe ar'lery of lhe lesser 
curvature. In the case or du odenal ulcer the panc reali cocluodcnnl may 
be eroded, or (as in one of my cases) fatal lul:' mo1Tlrnge rC's tilL Lhc 
opening or the hepa tic a rtery, or more rarely the porta l I ntc rcs t ing 
changes occur in the VCf:.SC ls. Em bolism or the arlc ry s. uppl,r ing t he ul cerated 
region has been m et wilh in seYera l ens.cs; h1 others di ff use l' mlartc ritis. 
Small ancuri sms ha\'e been found in the fl oo r of the ulcers hy Douglas Pow
ell , Welch, and others. A r are e\'Cn t is cm ph_yse ma or the ~rn h- pe r i to nca l t i~
sue, which may be ve ry extensive an d e\·cn pass on to t hf' po~t crio r nwd ia:;ti
nunl. J urgcnsen a~c ri hcs i t to entrance of air in lo the vei ns, bu t \\'clch t hinks 
it reprc:::;cn ts an in rn~ i on wiih the gas bacillus. 

C1cATHJ ZATIO N.-8uperficial ulcers often heal wil houi Jca,• ing a ny se rious 
damage. Stcnosis of t he pyloric orifice not in frequ ently fo ll ow::; the heal ing
of an ul cer in its neighborhood. ln other io8tanccs the la rge annular ulrr r 
may cause in its c ica t ri zali on an hour-glass coDtract ion or t he stomach . The 
adhesion or the ulcer to n eighboring parts may subscqu enlly be the cause 
of much pain. The parts of the mucosa in the neighborhoocl of lhe ulcer 
frequently show signs of chroni c gastriti s. 

PERlOASTB IC ADH ES IO Ns .- Thc condition is common, as high as 5 per 
cent. of post mortem records. It follows ulcer, lesions of the gall-bladder, 
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pan('rcatic di~ea~<·. syphilitic disease of the liver, and chronic tuberculosis. 
1 n so11u· instances the lesions are quite extensive, and the condition has been 
('allell plastic pcrigastritis. It may be associated, too, with hypertrophic thick
ening of thL• coats cf the stomach and with chronic plaF-tic peritonitis. In 
~ome in:;tnnc~ th<' Jijlorus may be narrowed as a result of the adhesions, or 
a ~ort o[ hour-glass ~iornarh may be produced. or the motility of the organ 
is intcrfprrd with. Pain is the most con~tant feature. aJ1d may simulate that 
of gal'iric ukt.'r or of hyperaciclity, and may be vresent constan tly or at in
t1..•rn1ls. 1 t is much infiuenced by posture and mmn.lly relieved by pres:rnre. 
Local fenclt•rn<>:o!-i is pres('nf. in a majority o[ instances. The ('a~es arc chronic, 
the g"('ll •ra l !i('allh is hut :.;lightl y in t.cder('d with, aml there are not. as a ru le, 
s. igns of dilatation . A definite tumor may be present about the region 
of thr 

C1\RCJNOU.\ AND l TLc1m.-The obsenations at the 1\fayo clinic by Wilson 
an<l ~ l n<'Carly :.;how a much clo~er relationship bet.wC'en th('~C conditions than 
we !1:111 prc,-iously suppos('<l. The latt er author, who has made a study of 
216 rc!'ections o f the ~tomach for ulcer or cancer, concludes that 7l per cent. 
of the l'<·~rch•cl sprcimcns of cancer were as!'ociatcd with ulcer. and that 68 
per cent. of the rcH•rkcl gastric ulcers were a:;:~oeialcd with cancer. 

]ifo1n: 01·' On10 1N.-'.l'hc mode of origin is unknown. 'Phe anatomical basis 
;1-i an int crf1..'l'(1nee with the blood supply in a limif.('<l area of the mucosa, 
ntlriliutcll lo cmho\ism, thrombosis, or spasm of t.he arteries. As t.lwy are not 
encl \"l't"sel!', ~imp le obstruction can not account for il. 'Trophic influences, 
hach.·rial ner·ro~is of tlw muco~a, spasm of the muscular coat in limit.Pd ::m~as, 
etc., ar<" among lhc hypotheses which ha \'C• been advanced . 'l'he erosion is 
dfectcd hy the gastric juice, and the healing is probably retarded by its high 
grade of acidity. 

A few cases of acnle duodenal ulcer have a curious relation with super
ficial burns. Bardee·n's rc~rarclics upon t.he necroses in the viscera followi ng 
cxll·nsin• burns throw an import.ant light upon these c:iscs, showing especially 
how lhe g-astrn-inl<·stin nl mucous membrane is implicated in lhe toxic effects. 

JEJtTX.\ L P EPTIC l1 1.c1m.-1l'his may occur after gastrojejunosiomy, but 
in m:rny cases the ul cer im~oh'cs both stomach and jejunum. The condition 
is rare, a.s after l ,l 11 gastrojejunostorn ies at the Mayo clinic uot one de,·c loped 
an ulcer. 

Symptoms.-The cond ition may be latent and only met with accidcnlally, 
post mortem. The firi::t symptoms may be those of perforation. Tn other 
cases again, for months and year~, the patient has had dyspeps.ia, and the 
ulcer may not haYc been suspected until Urn occurrence of a sudden h:Emor
rhage. 

DrnPEPSl.A may be slight and trifling or or a most aggravated character. 
In a considerable proportion o[ all cases nausea and ·wmiling occur, the 
latter not fo r two or morl' hours after eati ng. The vomitus u!l.ually co ntains 
a lnrgc amount or hydrochloric acid . 

H.R~101rnr1AG1~ is prrsPnl in at kast one-third or all cases. lt may be 
lntrnt (orrult) .. I pnticnl ma_y fl'rl faint and turn pa le and swrnt; the next 
rlay th<' ~lool s mny h<' hll'r)' from the blood that has pa!-lscd into the small 
ho\1\•I. 'J'he:-e C'O ll('<'nl<'cl h~l' lll orrliaga are more oft.en i::.mall, and lhe blood 
is not readily :-(•en in the vomit.us or ~tools . Wel>e1~·s test. may be trie<l; the 



Auicl to lir examirn'<1 is mixl't1 with 2 or:~ r. c. or g'luc·ii.11 1H·1·lil' rl<'i(l. nnd then 
shakt·n with ~ulpliurie c{la•r. If hloo(1 be pn·;.;;1•nt llw dht'l'l'<il c•xtrac·I ha~ a 

wi1w-like ('o]or. :;\lt'rtt should not he (':ltl'n fo r a few rlay:-:. hl·fore the 
tc:;t 111:1(1('. 'l'IW!'il' :;mall. latent. ha-.morrliag(-s may c·au:;t• a :; lowly progres-
siYl' r.na.•rnia. )lore rommonly the hleetlin7 is profu~<·, and the hlooc1 ma_y be 
in such quantilit•:-:; and hroughl up so quidd,r that it is fluid, bright red .in 
color, and quifr 11nallrrp(]. \\"hen it n•nrnins for some time in the stomach 
and i1; miwd with rood it ma.r be greatly clrnngcd, hut the Yomiling of a 
lnrgC' quantity of unaltcrC'<1 hlood is \'Cry characterii;tic of ulcrr. As a rul(', 
there arc only on<" or two nltarks: in our series 7 ca~<'S hacl one h~rnorrliagr, 7 
two. 11l111·el', 1 four, and l.'i many (Jlowa)'(1). Profuse bleedings may occur 
at intcr\'fds fol' mnny Death may follow <lirw'ily. From lG to 18 per 
ccnl. of tlw folal ""'r' lo it (8. ond W. Fenwick). 

it 1;11 :~'~: li::~:~iic;::~:1l~;1~'f\t;~·\.a 11.'~ : 1 ~11i1:i~~o;~~·~.~~~~~si:.~~11~~1~(;~~e 3-,'~~:'.~ i~;1c~r:r~~t~\~~~~~ 
effect.~ a1·p ro11,·11l1'iorn;;, :.:omelimrs' only lhC' usual co nrnlsions or C'.xlrC'lllC cere
bral a1Ul'111ia from "hirh rN•o\·l'l'j' takes place. or they mny precede a hem i
plcgin, due prohal1ly lo thromho:::is. 

Amauro:-:is may follow the lrn.'morrhagr. and unfortunately may he J)(' 1'111a

nent. cluC' lo c1C'gt•ne1·ation or the retinal gnnglion cells, or to a throm
bo::::.i~ of thC' c·<'r('br:tl n1frriPs or \'Cins. 

P.ux is pc•rliap~ the mo:;t con~tant and distinrtiYc rcature of ulcer. It 
varirs grP:1tly in c·lmr:wkr: it may he only a g11nwing or burning ~ensat ion, 
"lrhirh is pnr~iC"1darly fr>]! wlH'n the i::.tomar·h i1' C'lllply, and iR rclil'\'Cd h,r laking 
food. hut lhr more c·hnrnc·frri~tic form conws on in parnx:,rsms. in which the 
pain ii;; llOt Only rl•lt in lJll' C'pigastriUlll . hut TftC1iat~ lo {hC' back and to the 
sidrs. In 111any C';\H'1' lh<' two point::. of cpigastric pain a1H1 clor:-;al pnin, about 
the lrn·I or tliC' frnth dor~nl \'C'l'l('lhra. an• \'('!')' \\'C'll 111arkl'<l. Thr:-:C' attacks 
are mo:;t fn 1q11('11tly indu(·(•d hy taking foo(1, ;rnd lhry nrny rC'r1ir nt a vnriable 
prrioc1 aftt•r C'aling-, ~onwlirnrs within firLN'n or Lwrnl,Y minutr~ , al others as 
lat e as two or llll'C'C' hourn. H is usually staled that wiu'n I.hr nlcC'I' is near 
thC' ran1iil thr pnin is apt. to i::.rt in C>flrlier, hut lhrrr is no C'C'rlninty on this 
point. ln ~onH' c·n)'l'l-' it romeB on in Uw rnrly morning ho11rR. The attacks 
ma.r orcur at inkrrnls \\'il h grC'at inlcn~ity for \\'l'l'kl' or month :-: nt a Lime, so 
that the patiPnl c·on:-;tunll.'· l'('{jllir<'s morphi:t. thrn ng-ain lilC',Y 11rny disappear 
enti1·('ly for a prolon~r<l prrioc1. Tn the nUac·k thr pntienf iR u~ually bC'nl ror
warcl, and find.s n 1lit'f rrom prei:::;;urC' 0Yc1· the rpiga:;lrir rf'gion; one patient 
during tlw ntlaC'k would \('an o\'Cr th.e hnck or a rlrnir; another \\'Oulcl li e flat 
on lhe floor. with a lum1 pillow undc•r lhr ahdonu·n. Pr('::::::urC' i~. n~ a rnlc, 
gmkful. fl ha:;; lwrn thought that the po~turr :lf":"llm(•d during the attack 
would irnlir·ntr llw i-.itC' of the ulcer. hut thi1' i~ H'I'\' clouhtful. 

'l'1·:XDEHXE!-i8 on JH'<'~"urc is a rommon ~.'mpl<;rn in u\rcr, anr1 patients 
wrnr the waisl-hnrn1 \'f'l',\' 1(1\\'. Prl'~~urr shou ld Lt' nl:lclr with great care. as 
rupturr of nn ulC'<'I' is r;ni<l to h;wr brC'n irnl11<·P1l hy C'arclt'RS mnnipulation. 

In old u]('{'J'S with thiC'kenr<l hu~t'S an ind11rJlt•d mflF-R may be felt in the 
ncigh liorhoo<I of I he' pylon1s. 

or gl'llC'l'ill l',\'tnplo111~, loss of ll'l'i{;hl rcsulls from lhr prolongC'cl dyspepsia, 
but it rnrel.\· . l'Xl'<'l'l in <l:'~orialion with ('i(·alri(·inl ~ll'noRi1' of llH• pylorus, 
reaches Ilic l1igh gracll· met "~ith in cnnrrr. 'Plw aua•mia may bl• e\trl'me, and 
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in onr ca~P nf duocl(>md ulrrr. which r ex:1111i1l('cl. the hlood-rount wa~ :is low 
as 700,000 !HT ('.mm. or 11 ra~('S in my Wfll'llS in which hlood-eounb were 
11rndl', t.hp lowPst w;ts l.f>0-2 .000 per<'. mm. ' l1here nrr in~lnnrr~. :ornrh as lhc 
(}Ill' r<'pnrh·d hy Pt>ppcr and Criflith. in which t.hc rxtrrmr nna:mia rnn not 
lie <'Xplailll'<l h,,. the OCCUl'J'C'TlC'l' Of h::ernorrllilg'C'. ln fl f('W in~i:tllC('S poJ.n·ylha~
niia i~ pr<':'<'nl, <'YC'n aftrr a h:rmorrhage, due to com·rnlr:1tinn of llw hloo<l 
and po:·+ihly a!'r.:O<'i;1lC'<l <lilat.ition of the ~tomnl'h. In a few cases JlfJl'(1fitis 
OC'C-\ll't'. with the perforation ROlllC'times, 01' aft.er fl ilfPlllOIThagf'. l n Ollt' of 
my cn~c~ there \\'::ts a rc111arkalilc pigmenlalion of the face and o[ the axillary 
fol<k 

PrnFOH.\TION.-'This occurrrrl in 28.1 prr cent. of )hu::.:C'r's !'rrir!'. 'T'he 
nruic. pcrrornling form is much more rommon in \rDllH'n Uinn in mrn. 'l'hc 
~ympto1m: ill'(' lhm:c or prrforntin' prritoniliR. Parlirular nllf'nlion nrn:-:t be 
giH1 l1 lo !his fl('C•i<ll'llt, Rill('(I il has COlll(' !-!O Sl\f'CC'sf11]\_y wilhin thC' !-<]>hl' I'(' of 

lhr snrgcon. Ai:; nl rcarl ,r 11wnlioncd, pcrfnmtion may l.ike pince citlwr into the 
Jr~~('f pcrilOll('Ulll Of inlo thr general prrilOll('lli (':1Yil_r 1 in hoth of whi<•h (';l!'!('S 
oprr:ition is in1licah•d; in rare instancr:-; the ulcer may perforal{' the peri 
C't11'1lium. This was the case in 10 of 28 <'3£.:C'S in which the diaphragm was 
p<'l'foratccl ( l'i ck). 

Localiz<.1cl. rnOl'C frcqurntly snbphrenic. nh:-:ccss may follow perforation. 
Fn1r-a:.-.\llrn111in is ocrn:.:.ionnl ly prl'l'C'nl; in Hof ou r i;;crics with clilnia

tion of the !'tomnrh. Tn<l iran may ht' prl'~rnt. .\cplonr and cliacctic arid 
(wilh t=.rnropa l attacks) h:wr h(>(_111 drf:.rrilll'd hy Dre1'ehfPlcl. 

TTot·n-Gl .. \:-;s STOMACH mo~t frrqurntly rri:;ults from the cicatriznf ion of 
:rn l1lecr. Inn fC'w cai:;t•f.i it is rongcnital. The SJmplo1m~, fairly charac-lcr
istic, arc thus given by :Moyni han: 

(a) In wn~hing out thr o:.lomnch pnrt o[ thr fluid is lo~L (b) ][ thC' ~tom .. 
ar·h i::. wn~hrd c·INm. a !-l.ll(ldcn n 1appc1n111(·r of sl.omneh content:~ ma,\ lake 
pine<'. (c) '· Pnrndoxieal dilntnlion'': \\lil'll the :::tornarh hai:; apparpntly hl'l'll 

t'mptied. n. ~pln~liing souncl nw.y be rlieifrcl hy pnlpation of the py lorir !Wg
nwnt. (d) Aflrr distrnclin,~ the ~tomnc·h. rt clinngr in !hr po:::.ition of lhr 
<fo1.frntion tulllor may hC' !"C'C'll in :::ollle en:-;eR .. (e) Cu~hin~, hubhling-, or 
~izzling- sounds nre heard on dilatation with carhon dioxide aL a. point 1fo•lind 
rrom thC' pylorus. ({) ln !'OlllC' <'fl:-c:e::. whrn hoth parts fl!"(' diJall1<l. hrn illlllOl'S 
wilh a not('h or !'iulcus betwrC'n are appan•nt io !'ight or touch. 'Io tht·~l' 111ay 
nnw he addNl (g) a mm;t charartl•ri:-;lir .\-rn." picture. 

Prognosis. - In all stnt i$lics thr aru!C' nncl rhronir 11\crr Imm been comid
l'l'C'cl togptJl(•r. rrhe forrn(' r is more flllll'Jlilhle to medical trcntment. hut grave 
c·nmplications may occur e,·rn before the cligc~tirn :::ymptom~ han• brrn n'r_v 
pronouncrcl 'l'hc chronic ulcc>r may la${ for yrars-hrC'lr<', eighteen. or e\'Cn 
twenty-with intrnals of go0<l h0alth. The ::ill-important point in the prog
nol'i~ rclntes to the question or nwflirnl 01' surgical trcatm0nt-whiC'h gircs 
lill' brsl re!'rnlt.o::;? So far as fig-urci;: eonnt. thr cxhausti,·c stucly of -;\f u~s{'r fo 
Yors the former, 12.+ per rent. mortality againf:.t 20 per cent: for thr laltC'r. 
This for :-;implC' case~ including cornpliC'ationf:.. In pri,·ate prartic·(' many 
!'Hit·~ of cai-es ha\'(' not a mortality aboYc G prr cent. r1111r morialit~' or the 
C'llroni c pC'ptie 11lrrr jn the harnls of ~uch rxprrts a~ thr l\fayos and .Moyn i
h:rn i~ ,·rry low. Tn :-311 ga~lrojrjunosfornirs for ulr('r of the stomneh and 
duoth•nu111 tlw mortality wn~ il'~~ thnn 1 per cent., and on ly three patients re-
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qui reel a secondary operation (Mayo's). Jn :\foynih:in's ca.:-c~ of duodenal ulcer, 
11.J- in lllllllbcr (C'XCIU!'iYe of perforation), thC'fC WCI'(' Only lWO deaths. rfhe 
end results or gastro-euterostomy for the chronic uker appear to be excel
lent. 

Diagnosis.-The acute non-indurated ulcer may cause very few symptoms 
-11olhing lwyond ordinary cl,rRpep::.ia. with pain. Examination of the r-;lomach 
content~ shows an increa~e in the free HCI. Ha~rnatemcsis may lw the firi'l 
symptom of momrnt. 'fhis group of cases is seen chiefly in yot;ng girlR, anil 
appears to bl' much more common in England Urnn in the United Sta fps. .\ 
condition which mu.r be confounrled with it is gaslrostaxis. described by Hale 
While. 'l'hr sloniach symptoms are mark('(], the bleeding may be profuse', but 
post nlOiiPHl Or at OJlC'l'filion 110 ulcer is found. 0£ COlll'~C VC'I'.)' careful inspec
tion must be made, a~ fatal bleeding may come from a very small erosion. 
'The ~ymptoms of non-induratccl mucous u lcer yield to a few month~' medjcal 
treatn1Pnt. 

In the chronic cases the nutrition at first may renrnin good, and the pa
tient looks well. The whole complnint is of the stomach, or pain and clislre5s, 
with belching and 1rnu~ea or \'Omiling from two to four hours after meals. 
'This special feature or the TCCurrence o[ the pain some hours after taking 
food, its extraordinary regularity. persisting clay hy day for months or even 
years, and the rclirf affortlrd by laking food clearly separate the rlyspept ic 
feature3 of uker from other types. 

Einhorn has inlroduc·ed an ingenious thread lest. A perforated oli,·e with 
a long white thread attached is swallowed and rC'rnains in the stomach for 
10 OJ' 12 hour~. I r an ulcer. gastric or duodenal. is present, there is a stain 
corresponding to the part of the thread that has lain in contact with the ul
cer, and the poRilion on the thread gi\'es :m idea or the distance of the ulcer 
from the cal'llia. 

Treatment. -Post mortem observations show that a very large number of 
u lcers heal complelf'ly, but the process is Rlow and tedious, often Tequi ring 
months. or, in 8C'\'cre caR('S, years. The following are the important points 
j u trentmml: 

(a) Absolnle Test in berl. 
(b) A earel'ully anrl sy,tematically regulated cliel. While theoretically 

jt is better lo give the Rloma.c-h complete rest by rectal feeding. yet in prac
tice this Rtrict limitation is not found satisfactory. 1'he food should be 
bland, ral"ily dip:r::.i.C'd. rrnd given at slated intervals: The following dietary 
will be found URl'ful: At 8 a. rn. girn '200 c. c. or Tieube's beef solution; at 
12 111.. 300 c. c. of milk gruel or peptonized milk. rl'he gruel should be made 
with ordinary Hour or aiTowToot, and is mixed with an equal quantity of 
milk. -1 r neCl'S:-"ary it may be peptonized. Buttermilk is very well borne 
by these patients. At I p. m. the beef solution again. and at 8 p. m . the milk 
gruel or lhe bullermilk. 

rrhc stomarh in some cases is so irritable that the smallest amount of 
food is not well bome. Tn such casl'S l~\\'i:tge may be practiced. if necessary. 
every morning, with milrlly a lkaline water, after which the beef l'Olution is 
given and the reeding ~mpplemcnted by the red:l l injed.ioni::.. lll effects rarely 
follow the C:lrcful 11Rc of lhe stomach h1he in gasl l'ic 111C'C'r. There are some 
patients who do well from the outset on n milk die!, gi\'en at regu lar intervals. 
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3 or I ouncr~ C'\'l'l'Y two hours. \\11cn milk is not W(' il horne r:zg albumen 
may \)(' f<;Ubl"litukd. 01' lhP whites or Ci;!ht rggs may he altCl'llalrcl with Lcubc's 
hc'c•f i-olution. .\L the encl of a month, jf the condition has improved, the 
palil1nt may he allowed scraped beef or young chicken. pcrft•c tly frc~h swcet
l1rt•ad, and farinac·rous puddings maclc with milk rin<l rggr::.. Local applica
tion~. such as warm fomentations, O\'Cr the ahclona•n arc Y('r\' useful. The 
patient should he told that the treat ment will take at least three months. and 
for the !(l'Catcr portion of the time he should he in bed. 

(c) Medicinal mcmrnrcs arc of Yery JjUJe rnluc in gastric ulcer, and the 
remedies empl oyed probably do not benefit the ulcer, hut the gastric cata rrh. 
The Carlsbad sal ts arc warmly recommended by rnn ~icrn~sen. The artificial 
preparation (sulphate of sofl ium, 50 part s; bicarbonate of sodiu m, 6; chloride 
of sodium, :q may be substi tuted, of which a tea8poon[ul is taken every morn
inl(. Bismulh, in doses of 30 to 60 grains (2 to 4 gm.) lhree limes a day. 
and nitrate of sil Yc r may be given, but they influence the associated condi
tions rathrr than the ulcer. 

The pain, i[ ~cvc rc, requi res opium. Unless the gas tralgia is intense mor
phia sho uld not he g i\•cn hypoderm ical ly, as there js a very serious danger 
in these ca~cs of r:;lab lishing the morphia habiL noses of au eighth of ~ 
grain, with the hicarlwnatc or soda and bi~muth, will <l llay the mild attacks. 
hut the very seYe re ones require the hypoderm ic injection of a quarter or orteu 
half a grai n. Anlipyrin and antifcbrin may he lril'<l, but, <l1' a rule. arc quite 
ineffectual. ]11 the milder attacks Jl olf1nnn's anodyne, or iO or ;30 drops of 
spi rit of c:h loroform, or the E-pirits of camphor. will gire relief. Cou nter
irrilation O\'C r the stomach \\jth rnusbnd or t:rntharide!' is ortcn u~eful. 

\\'hen the stomach is irritahlc, the patient Rhoul<l be fed per rectum. 
He wiJI somd imes retain food which is pas~cd jn to the stomac:h throu .~d1 the 
tube, and Lcuhc's beef solution or milk may Le giH•n in this way. Cracked 
jce, ch lorofo rm, oxalate of ceri um. and bismuth may he lril'cl. \\'hen h:cmor · 
rhagc occ ur::; tho pati ent should be put uncll'r the inflm•ncc or opium as nv~ 
idly as pof.l.siblc. No attempt shou ld he made tv clH'ck the h:cmorrhagc ti) 
administering medicines by the mouth; as the profu:-;c blec1ling fa al\\'ays 
from an eroded artery_, Irequcnlly from one o[ con!'idcrable size, it js doubtful 
if acetate of lead, tannie and gallic acids. and tho usual remedies 1rn vc the 
sli ghtest influence. The essential point is lo l!iYc rest, which is hcst ob
tained by opium. Xothi ng should be given by the mouth e.x<:cpl sma ll quan
tities of ice. ] n profu!-l.e bleeding the cxtrcmitiC'S may be lightly bandaged. 
Xot infrequently the lo~s o.f blood is so ;rrcul lhal the palicnt faints . A 
fatal ret:ult is not, howcYer, Ycry common from htt•111orrhage. 'l'ran~fusioo , 
direct from m·tcry to vein by Crile's method, or the 1:mhcutnneous infusion of 
sa line solution, may be necessary. 

rrhc pntil'nts usually recover rapi dly from the fo-ti111orrhage and require 
iron in Iull d0$CS, which may, if necessary, be giYen hypodermically. 

Surgical interference is indicated : (1) For perforation; (2) in the 
chronic lndurnted ulcer. Experience has shown that aflcr gastro-cnteroslomy 
the ulcer heals rapidly, and in some cases the ulcer itself may be located; 
(3) in all cases when the ulcer has caused mechanical interference with the 
pas:mgc of the gastric contents; (-!) jn all cases assocfatcd wHh recurring 
ha:imorrhagcs. Jn young gi rls the single SC\'C rc attack of h:crnatcmesis may 
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bC' a simple g-ai;.lrorrhrxis. or from a simple ulcer thal hralf' rra1lily. hut in 
men scn'rc h:rmatrmc8is. is almost alwars from the rhronic ulrrr; (.)) in 
the pcrigastric adhesions after chronic uiccr operation is ~omctimC'R helpful; 
((i) in chronic rafCS in which medical treatment fail~ to gin• relief. 

In the prcf.:ent f.tatc of our knowledge it is not caf.:y to determine the lim
its of mrclica1 and surgical practice in the lrcalmcnl of Jll'piic ulct>r. The 
old stali!'!tics arc not of n111ch arnil, since it ir; quitr C'll'ar thul f<:COl'l'S of ca."C'S 
have been masquerading under the names of hypcrehlorhydria, arid dyspt•psia, 
and f.:O forth. 'I.1110 simpl e non-induratcd ulcer is, in Llic majority of cases, a 
medical disease. A chronic indurated form is best trcalcd surgically. 

VI. CANCER OF THE STOMACH 

Etiology.-T NCIDENCE.-ln an analysis of 30,000 of cancer, W. H. 
"'ckh founll the si-Omach invol\'ccl in 21.4 per cent., organ thus standing 
next to the uterus in or<ler of frequency. L\mong 8,-Hi.J: cases ac.lmit.lc<l to m.r 
wards, there were 150 cases of cancer of the i::tomach. There were 3!) cu::;es 
among the first 1,000 autopsies in the post mortem room of the Johns H op
kins H ospital. 'l'hc disease is more common in some countries. lTigurl's in
dicate that cancer of the stomach, as of other organs, is incrcm;ing in fre
quency. 

SEx.-ln };30 cases from my wards there were l'.!6 mal('S and 2-l fcrnak8 
Plcl'rae). \\'clch !!i1·cs !he ratio as 5 to ·I. 

AoE.-Of our J;JO caf':cs the a~cs were as follows: Between twenty and 
thirty, 6; from thirty lo forty, 17; forty to fifty, :lS; fifty to 'ixly, W; sixly 
to seventy, 36; screnty to eighty, 4. l,~ifty·cighl per cent. occu1TcU between 
the ages of fo rty ru1d sixty. O.f the 6 occurring umlcr the thirtieth 
year. the youngest was twenl,r·two. or large number of cases analy:t.c!l 
by Welch, three.fourths occurred between the fortieth and seventieth years. 
Congenital cancer of the stomach has been described, ancl cases have been met 
with in children. 

RAc1~.-.\111ong ou r 150 casci;;, 131 were white; JD were negroes. 
llim1mITY.-Of the l ;JO cases in only J 1 was there a po:-:iti'e history of 

cancer in tho family. In some families, as t.hc Honapartcs, the disease Sl'ems 
to prevail. ln our i::.cries a very much larger nurnbcr-38-had a fa111ily 
history or tuberculosis. 

P1n~non; Durn.\SES, lL\mTs, ETc.-,.\ history of dy~pep~ia was J>re:-:<..'nt in 
only :~3 ca~L':;; or Uw:;;c, 17 hall had attacks at inkrvals, 11 h;.1<l had chronic 
stomach trouble, and 5 had had d,rspepi:;ia for one or two .rears before the 
symptoms or cancer derelopcd. Napoleon, discu~~ing this interesting point 
with his physician Antommarchi, imid that he 1wd alway~ had a stomach of 
iron and felt no inconvenience until lhe onset o[ what !;roved to be his fatal 
illnr~s . 

ALCOJIOL.-Seventy-scven of our patients hacl used it regularly, G5 of 
these rnorlernlel.1· ( ?), 8 excessiYcly. 

' l'n ,\lfl\J \.-Only one case gaye a ])QSitiYc hi 8lory. ] n one case the cancc1 
folloll'C<l rapidly upon a blow on the stomach, and lhe patient lost sixty pound, 
in weight in three month~. 
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fLumn c r'LCTn .-'rJ ic n~lation to this co11clilion is in dispute--thr 
cia 11 s arc at!a in ~t. thl• f'urµ-rons arc in fa,·or . Jn only I C«l~C::5 jn my \\'as 
th('rc a hil'lor,r poinlin~ to ulc:er. On the other hand. in the :Jl"ayo c:linic 
nearly 7.) pt•r c-<'nt. of the ca ncers arc bclie,cd to miginatc in ulcer. 

Morbid Anatomy.-'l'hc most common varietic~ of '°'ra~lric C«tnCPr are the 
C) linclri ca l-ce ll c'1 adcno-carcinoma antl the cnccpha loid or mrclu llary carci 
noma; next in frequency is scirrhous, and then colloicl canC'l'I'. \\"ith refcr
c1itc lo the situation oi t he tumor, Welch analyzed 1,:rno ca~cs, in which the 
<li~trihulion was as follows : Py lode region, 7!)1; lc.1 :-:~c r curYalurc, 118; 
C'ardia, lOJ; poste rior wall, 68; the ,,·hole or greater pad of the stonrnch, 
Gl; multiple tumors, .J:i; g rea ter cunaturc, 31; anterior wall, 30; rurn\us, 19. 

The mc<lullary ca ncer occurs in soft which inrnl\'c all the coa ts 
of the 's tomach and usually ulcerate early. tu1nor may form vi\lous 
projections or cauliflowcr-1.ikc outgrowths. Jt i1' soft, g rayish-while in color, 
ancl contains much blood. The cylinclrical-ccllcd cpithl'lio111a may <~d so form 
large irregu lar rnas!3es, but the consistence is usually firmer, particularly at 
the edges o.f the cancero us u lcers. C_yf'ts arc not 1mcommon in this form. 
The scirrhous Y3ricty is cha racteri zed by g reat hardnc~~. due to the abun
dance of the stroma and the limilcd amount of ah-rolar ~trut::t url'S. lt is seen 
mrn~l frequently al the pj· lorus, where it is a common caul't' of stcnosis. It 
may he combined with the meclullary form . Jt ma.r he clill'u~e, i1H'oh·ing all 
parts of lhe organ, and leading to a condition whiC'h can not he recognized 
maC'roscopically from c irrh osis. 'l'his form has al~o hl'l'll Sl'l'll in the ~lomach 
secondary to ca ncer of the OYari cs. In conncd ion with the diftrn;.c carcinoma
tosis there may be simultaneous im·oherncnt of the F-ma ll and la rge intes
tines. The colloid cancer js peculiar in its widc-~prea<l inrn$ion o[ all lhc 
coat s. It also sp reads with g reater frequency lo the iwighhoring parl!', and it 
occasiona lly caue.cs extensive secondary growlhs of lhe same natu re in othe r 
organs. The appearance on section is very dislirn:ti\'c, and even with the 
naked eye large al veoli can Le seen filled \\'illi the lr<lll~luccnt col loicl mate
rial. rrhc lcrm a!Ycolar cancer is often applied to this fort11. Ulc:cralion is 
not constantly present, and there are im=lanres in wliicl1, with most exten
sive di sease, digestion has been but slightly disturbed. There is a spec imen 
in the Warren Museum, at the Hanarcl l\Icdical School, of the mo~t wide
spread colloid cancer, in which the stomach contained after death large p ieces 
of undigc~tcd beef-steak. 

SECOND.\l:Y C.\NCEll OF TH E S-ro11Ac1r.-Of 37 ct1'CR collectetl by \\'clch, 
17 were f.:econda ry lo cancer of the breast. .._\mong the first 1,000 autopl-:iics at 
the Johns H opk ins U o::ip ital there were 3 cases of ~ccoudary canC"cr. 

(111.\KGES I N 'l'llE STOI'.UCH.-Canccr at the canlia is usually as~ociated 
with wasting- of the organ and rccluctjon in Hs size. The ccsophagus above 
the obstructi on may be greatly dilated. On the other hand, annular cancer 
at the pylorus causes stcno,is with great dilatation of the organ. In a few 
rare instances the pylorns has been extremely na rrowcd without any increase 
in the size of the stomach. In diffuse scinhous cancer the stomach may be 
very grea tly thickened and contracted . lt may be displaced or altered in 
sliape hy tho weight of the tumor, particularly in cancer of the pylorus; in 
such cases it has been found in every region of tho abdomen, and even in 
the true pelvis. The mobility of the tumors is at times extraordinary and 
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Ycry drccpliYc, and they may be pushed jnto the rig-ht hypOC'homlrium or 
inlo lhe splcnic rcg'ion, entirely hcncalh the rihs. .\ilh P~ion ~ n' ry fr<'qurntly 
occur, particularly lo lhc colon, the liYcr, and the anterio r ahdo111inal \\all. 

Hccondary ca ncerous g rowths in otlwr orp:a ns arc \'C' ry fr l'<JU('llt, aH i:d1own 
by thr following rurnlysis by Welch of 1.571 cases: :'.\rcta~ta~iH oc·c t11Tt·1l jn the 
l}·mphal ic glands in 551; in the li Ye r in 17:>; in the peritoneum, omC'ntum, 
and inlr~tinc in 3:>7; in the pancreas in 1 ·?2; jn the pl<'t1ra and lung- in !lR; 
in the spleen in 26; in the brain and meninges in 9; in ot her parts in !J2. 
The lymph glands afTcctecl are usually thoee of the ahdomen, but the cervi cal 
and inguinal glands are not infrequenlly attacked. and g-ive an important clue 
in diagnosis. Scconcfory metastati c g rowths occur suhcuta 11C'ou f.l !y, either al 
the navel or hcncath the ski n jn the vicinity, and arc of g rea t va lue in diag
nosis. 

PmffOIUTJON.-Th is occuned inio the pcr itonrt1111 in 17 of the 507 cal'(':" 
of ca nce r of the ~tomach coll ected by Brinton. I 11 our sc ri c~ perfon1lion 
occurred in -l cases. \\'hen adhesions form, the m ost cxtcn~ivc destruction 
of the walls may ta.ke place without perforation in to the peritoneal cavity. 
Jn one inHlancc which came unclcr my obscnati on a large pOrlion of the left 
lobe of the li\'er lay within lhc stomach . Occa~ionally a p-a!'lro-cuta neou!-i 
fistula is cstah li ~h r<l. P erforat ion may occur into the colon, the smal l bowel. 
the pleura, the lung . or into the pericardium. 

Symptoms.- LATEXT C.\HC1Ko11u.-'fhe cases a rc n ot Ycry infre<1uent. 
There may he no ~ymptom f.i pointing to the stomach. a nd the tumor 1mlj' Ju: 
di RCOYC recl accidenta lly after death. ·1 n a ~rc.-o n cl g roup the symptoms uf 
carcinoma are pre~ent. not of the f.ltornach, but of the li\'C'I" or some other or
gan, or there arc subcuta neous nodules, or, as fo one of our ca~rs, Bccondary 
rnas$eS on the ribs and ,·c ricbne. Jn a third g roup, sff n parlirulnrly in elderly 
persons in in stituti ons. there is gradual asthcnia, wHhouL nausea, vomiting, 
or other l ocal symptoms. 

FEATUHES OF 0 NSET.-0f the 150 cases in our series, 48 complained or 
pain. 4_'1 of dyspep~ia, 21 of vomiting, 13 of !o!'s in weight. 3 o r difficulty in 
swal low ing. 1 of tumol'. ln 7 the features of on~d :-: uggcsted pernicious 
ailremia. ] n 37 cases there was a hi story of sudden on~et. 

GENERAL SY1Hl'TO)l8.-/~o~s of H7eighl.-Progrci-s iYc e1nac inli on is one of 
t he m ost con::;brnt features of the disease. In 79 o f ou r rasC's in which cxi1ct 
figurrs were taken: T o 30 ponnds, 32 cases; 30 to 50 pound~. 3G rases; .JO to 
60 pounds, 5 cases ; GO to 70 pounds, 4; o\·e r 70 pouud:;:, 1 ; 100 pound:::, a. 
case of ra ncor at tl1c ca rd iac end with obstruetion to !"wallowing. 'rhc Joss in 
weight is n ot always prop:rr~:;iYe . We see increase in wC'ig-ht under three con
ditions : (a} Proper dieting, with treatment of the a~~or i alC'cl catar rh of the 
stomach ; (b} in ca!'cs of cancer of the pylorus after relief of the dilatation 
of the orga n by lavage. etc. ; (c) after a profou nd lllC'nlal impr('S~ion. I haYr 
known a gain of ten pound~ to fo llow the Yisit of an opti111iRtic ron~ulbrnt. 
In Keen and D. D. Stewarl's case there was a gain ol seventy pounds alter 
an exploratory operation! 

Loss in sl renglh is usually proportionate to the loss in weight. One sees 
sometimes remarkable vigor almost to the close, but this i s exceptional. 

A rurm.ia is present in a large proportion of all C::tf.ICS, and with the emacia
tion gives the picture of caehexia. There is often a yellow or lemon tint of 
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the !'ki n. In :rn cases carefu l blood-counts wl're made; in 3 the red corpuscles 
were ahoYc ().000,000 per c. mm. Thi s occu rs iu the concC'nlrated condition 
of the blood in cwtain casL·s of cancer of the pylorus with dilatntion of the 
stomach. The an.> rage count in the 59 cases was 3,71'2,186 per c. mm. In 
only S ca~es was the count below 2,000,000, and in n one below 1,000.000. The 
U\'t' ragl· of the h::l'moglohin was -!-!.9 per cenl. Jn only 9 was it below 30 per 
cent. ln G·! C'a!'<'s in which the lcucocytes were counted there were only I S 
ra~'"'~ in which tl1C'y werC' aho,·e 1"2.000 per c. mm. ; in on ly 3 ca::;es were they 
alJo,·c :W,000. The featm·cs or onset may suggest. n primary amemia . 

. \m ong otlwr g<->JWral s.rrnploms may be mcnlimwd fea r, which was present 
at sornc tirnr in 71 01' ou r )!)0 cases. In only 1:1 o f th('sc did the temperature 
ri se aho\'C ]0 1° . In 2 it was aborn 10:3°. Fiftl'l' tl pr('Jo(t'ntcd fair ly constant 
clen1tion of il'lllJH'rature. Eight presented sudden ri !'CS. Two cases had 
chill. with C'lernlion to 103° and 10-l- 0

• Chi11s may be a,:;sociaied with sup
puration al the base of the cancer. 

Cri11 r.-' L' herr may be no changes throughout; in G5 of our cases there 
WC're no nlfl'rntions, in 3fl albumin was found, and in a1 albumin with tube
ca~b. (:] _H'Oi·m ria, ])C'ptonuria, am} acetonuria have been described. Jnclican 
i ~ common. 

mdr111a.-Swelli11g of the aJ1klcs is o( fr('quent occu rrence tO\\·ard the 
l'lor:e. In !'Orne rns.<.'S there is c,·cn ec1fly a genNa l anasarca, usually in com
bination with e:d n' me a na-' mia. The cancer is usually overlooked . 

The bo1rt•ls are often constiprited. In only 1 '2 ca~c·s in our series was 
clinrrhu'a prr::enL -, n 2 caF.('S blood was pa!-:~Cd per rectum. There are no 
SJ)('Ci al rnrrliac symp l o/)/s_; the pulse becomes progressively weaker. Throm
hfl~is of onl' f<.>morn l vein may occur, or, as in one of our cases, wide-spread 
thromhosil' in the superficia l veins of the bod_r. 

Rymptoms on the part of the nenous syslcm arc rare; consciousness is 
oflC'n 1·l'(;1i1wd to the r nd. Coma may occur s imilar to that seen in diabetes, 
nnd is belic\l'd to bl' due to an ncicl intoxi cati on. 

fi'llK("l'JONA L l)1 sTJl lWA NC' l·:8.-· Anorf':ria, Joss of desi re for food , is a fre
'Jll (' lli nnd \llluali lf' Ry mplorn. more constant perhaps than nny other. Nau:jel 
is n ~1 riking fl•at urc in many cases; there is orten a sudd en repulsion at the 
sight of food. "In exc<•ptional rnsrs the nppetitc is refo ined throughout. 

T'owiting may come on early, or onl y after the dyi;;pepsia has persisted 
for some timr. It occurred in 128 cases in our :.;eries. At first it is at long 
inlrnnls. hut ~uhsequrntly jt is more frequent, ancl may recur seYeral times 
in th£> dny. Th C'rc arc cases in which it comes on in paroxysms and then 
!-'Ubsidcs; in ot hrr cases it sets in ea rly, persists with g reat \'iolcnce, and 
may C'flllB-<' a fatal t('rmination within a !cw wreks. Yomiting is more fre
qurnt when the ca.nrff invoh·es the orifices, pa rticularly the pylorus, in 
wh ich case il is usually delayed for an h our or more after laking the food. 
\\'hr n the rarcli::ie orifice is inrnhed it mn v follow at a ~hortc r interval. Ex
t<, nl' iYc disca~e of the funclus or of the anterior or pooterior wall may be pres
<•n t withollt lho oermTC'nce of vomiting. The food is sometimes very little 
ehangwl, C'\'C'n after il ha~ rr mninrd in the stomach for twenty-four hours. 

lla ·111orrliar1e orrurrcll in ~CT of om 150 cases; in :l2 the blood was dark 
and nltrn·<L in :l il wns hright red . l n 2 cases vo miting of hlooi1 wa:-; lhe 
fir :-;t symptom. '1'110 blreding is rnrl'ly proft1l-'f' ; more comniooly there is 
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~light oozing, nrn1 lhc hlood is mixed with, or aHcrccl hy, lhc RC'C'retiom, and, 
\\hen rnmih•d, ill(' rnnlPrial js dark brmrn or hlnck, tho so-cnllcd '"(•offrc
ground'' rnmit. 'l'lw l1lood ran he reco~nizc_•d by lhc niicrOf;C'Opc as shadows 
of llie J'C'd \iJoocl-co1·p11R<:lt':-i and irrct,rular masses of a)lcrcd blood pigment. 
Occult blood nitt\' be found in the fa"'Ces. 

l'ai11, an ca1:ly and important 8}'111plorn. was prc:::cnt in 130 of our cases. 
H jg H'l'Y rnriilhle in situation and, while most common in the cpigaRtriu111, 
it nrny l;c rrfrrrrd to the :-;hmildNs, the back, or the loins. The pain is dc
RcrihC'd as dragging, hurning, or gnawing in rharacLrr, nnd very rarely occurs 
in t'C'H'l'C' JXll'O\.Y1'1l1R, as in gou.tric ulcer. J\:- a rulC', the pain js aggravated 
hy laking foo(l. TIH'l'C is rnawlly mark0d trndrrnc!"S on pre~surc in the epi 
g-a:::.tric rPgion . 'l'lu.' areas of skin lcnderne~s nrc refrrrccl. as ] ll'<-ld has shown, 
to thC' region helween tlio nipple and the ntnbilicuH in frnnl antl \Jchind from 
the fi flh lo I he l we! flh thoracic spine. 

Ex.um' \'l'JON Ol•' Tltl~ STo~uc11 C'ONTENTS.-Thc vomilus in suspected 
~n1mld lie careful ly shalied, particularly as to (1uantity and character 

ingrl'di(•11ts.. Large amounts IJr0t1ght up at inkrrnls of n few clay~, with 
the nppellnltlCe~ already <les.cribed, are charach_•ri~t.ic of cli!ntat.ion o[ the 
stomach . Some of the material i;;hould be spread in a large glass plate and 
any !'t1Spieious pod.ions picked out for examinatioD. Bacteria in large mun~ 
bers o«e·ur. one, the Oppl(1r-Boas bacillus-an unmmnlly long non-motile form 
-is suppo~rcl to he of diagnostic value, and to be largely re~pom:.iblc for the 
formalion of ladic acid. 'J'he yea::.t fungus is very common ly found, sarcin::e 
}(•:;:s freqm•ntly than in dilatation from stricture. Bloocl is a most important 
ing-re<licnt; the }l{'J":o.:i~tent presence mieroscopically or red corpm:clcs in the 
early morning wa:-hinµ:!"i i:.; always Ycry 811spieiou:.;. Later, when coffee-ground 
\'Omit in~ L<lhs plat<', the mncro::.copic cYi<lcnce is suflicient. -, n eases of <loubi 
thC' s1wc-trmK·opc may he 11:.;ed or the tc:.;l made for kt>111in crystals. Fragments 
of Uie nrw growth 111:iy he vomited 01· may appear in the washings. Positive 
evidence of rnn<'l'r ma_y he obtained from them. 

l!}.ra111i11olion of llie Rreakfasl.-The Bwa1d Lest meal, consisting 
or a i-:li{'(' of !-ilalP lu'(';Hl a large cup o[ weak tea. without cream or suga r, 
is giwn :il 7 a. m. ::rnd withdrawn at 8 a. m. The noas te~t meal, consisting 
o[ a gnii·l nindc of a t:1blespoonfu\ of oatmeal flour in a litre or water, is 
used in the <·~timation of lactic acid. As an outcome of tho enormous num
ber of oh~l'rrnt.ions m:ulc of late years, it may he said that free flCl is absent 
in a large proportion of all cases of cancer of the stomach. or 94. cases in 
whic·h tlw cont(•nts were examined in 8-1 Cree ] I ('I was absent. In 5 un
doulilrd ea~('S the reaction was good: in 2 o[ the~e t.he 11ist.ory sugge::-ted 
prcYio11s ulcer. li('l may he ah~ent in chronic ga;.;tritis and in atrophy of the 
ga~tric mu('O~n . The pn·senee of lactic acid after Boas' test meal is regarded 
as a rnhwhle P.ign. 

l'11Y RICAL ExAJ.fIN.\TJON.-l118JlCclio11.-.-\fter a preliminary survey, em
braeing the facies, slate nf nutrilion, etc., particular attention is giYen to t.he 
abrlonwn. J\n nll-impol'lnnl matt.er is lo haYC' the patient in a good light. 
F11ll1H'R8 in the rpigastri(· in('fjllalil_y in the infrneostnl g rooves. the 
exi~lC'nC'P of pC'ristali-;i:-;, a nrm of aortic pu lsation. the presence of suh-
culnrn'oU:-> noflulr•:-; or :-;.m:il l rna:-:RI':-> ahoul the 1ia\"el, and, lastly, a wcll-11Pfinetl 
tumor nrnR:-\-thP~I', logPlhcr or singly. 111ay be ~cen on carefu l inspection. 
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I Nlll not. C'll1J1hn~i7.C' too s.trongly tl1c rnlll(' of this method of C'Xamination. 
fn fi'.! of lhe ].)0 raH1s a positirn tumor roul<l hp st"<'n. Tn :52 thr tumor 

tlt1sr<·111k•1l "~ith inspiration; in 36 pcristali--;is was Yisible; in 3 cases move-
11wnts wt•rc \'isihlc in the tumor itself. Tn JO cases with visible peristalsis 

110 tun1or was seen, but roulil he fell on palpation. Inflation with carhouic
:lC'i<l gm.; may be tried, except when hrernorrlrngC' has hcen profuse or the can
e·('!' is ,·ron• exten::;;iYC. The clilatalion often rrndcrs C'vi<lrnt the 
may hring. a tumor into view. The prcscnc·c of subcutaneous n.1111 
nu<lulc•s is ~omclimcs a \'C'ry great help. 'l'hey were found in 5 or our 

J1alpoliu11.-Tn 11.; ca~es a tumor could he f1.> lt; in --18 in the <'pi~n~tric re
~ion, in -z;; in the umhilirnl, in 18 in the IC'ft hyporhondriac, in 17 in the right 

h,rpnc·honclriar region, whik in 7 cases a ma:;:; d<\'iCCndcd in d<'ep inspiration 

fro111 lirnc•alh th<" IC'fi ro:-:tal m::irgin . These figures illu~trat.e in how large a 
proportion of the the tumor is in Pvidcncc. Tn rare cases examination 

in the lnwe-elbow is of vnluc. Mobility in gastric tumor is a point 

of much imporl:mrC'. Fir~t, the change with rc:-;piration, alrC'ady r<.'fcrrC'd to; 
a mas~ may dc:::cend ~ or 1 inches in deep inspirnlion; secondly, the com
munirate<l pulsation from the aorta, which is oflcn in its extent 811ggl1:sli,·e; 
thirdly, !he intrinsic rno,·emC'nts in the hypertrophied muscularis in the 

nc•ighhorhood of th<.' cancer. This may give a remarkable chan1dcr to the 

rna:-s. rau!'ing it lo i1ppear and dis::ippcar, lifling the abdominal wall in the 
(•pigastrie n·r!"ion; :i.ml, fourthly. mechanical mo\'ements, with inflnlion, with 
c·li:111ge of posture, or eommunicaicd with the lrnnd. rrumors of the pylorns 

n1·c· thf' most mornhle. :i.nd in extreme cases can be displaced to either hypo

d1onclri11m or pnsllC'<l far down below the nan•l (see illustmlive ca8es in my 
LC'durpg on the Diagno~is of Abdominal r1•umors). Pain on palpation is com

mon: the mass is usually hard, sometimes nodular. Gas can at limes be felt 
gmgling through the tu.rnor at the pyloric region. 

Prrcussion gives less important indications-the note °''er a tumor is 

rar<•ly flat. more oftPn a flat lympany. A1iSCuitalion may reveal the gurgling 
lhroug"h the pylon1s; sometimes a systolic bruit is transmitted frnm the 
norla. nnd whC'n a local peritonitis exists a friction may be heard. 

Complications.-b'econdary grou:ths arc common. In 44 autopRies in our 
SC'1'il1s ther<' W<'l'e m<'la~tai::-cs in 38; in 29 lhe lymph-glands werC' invol,·ed; 
in ·!:I the liver, in 11 the peritoneum, in 8 the pancreas, in 8 the bowel, in 

I llw Jung, in 3 the pleura, in 4 the kidney•, and in 2 lhe spleen. In 8 no 
df'po:;ils wero round. 

fJerforation m::iy lead to peritonitis, hut in 3 of our 4 Paf'es there was no 

g(•nrrnl involYenH'nt. Cancerous ascitcs is noi nry uncommon. Dock has 
c·nll(•d :itll>nlion to the rnlue of the examination of the fluid in such ca$CS 
ns a Jwlp to diagnosi~. T'he cells show mito$e$ ancl are very characteristic. 

Sl·«nncfory eanccr of the lfrcr is very common; the cnforgl'ment may be very 

,[rrrat., and sueh ca~s arc not infrequently mistakC'n for primary cnncC'r or 

tlw organ. T1nroh·cmcnt of the lymph-glands may give ni.luable indication~. 

'l'hrrr may be early enl:irgcmcnt of a. gland at the posterior border of llH• 
l1·fl !-ilrmo-clcido-mastoic1 11111~.cle; later adjacent glands may become affl'clccl. 
Thif.1 orcurs all'o in uterine cancrr. 

A v<'f_r rrmarkahle pidure is pr<'SC'ntecl whrn the caneC'r sloughs or bc
romci:; gnnJ!TPllOU8; llw rornitu~ hn" a foul •l<lor. oflrn of a. p<'nelrnling nature, 
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to he pcrcci\'C·d throughout the room. In cMcs in which lhc ulcer perforates 
the co lon the vomiti ng may be !recal. I ha"c, howeH~r. met with the frecal 
odo r in a case with incessant rnmiting in which there was no perforation of 
lhe colon at autopsy. 

Course. - Whilc usually chronic and lasti ng from a year to eighteen 
months, aculc cancer of the stomach is by no means infreq uent. O! the G9 
cases in which we could determine accurately the duration. J5 J3sted under 
t.hrre months, 1G from three to six months, 1.J from six to twelrn months
a total of 45 under one year. Four cases lasted for two years or over. On(' 
case !i red for at least two years and a half. 

Diagnosis.- J n 11.5 of our 150 cases a tumor ex isted, and with thi s the 
recognition is rar0ly in doubt. The chief cliniculty is in cases wilh gast ric 
symptoms or an~rnia, or both, without the presence of tumor. ] n the one a 
chroni c gastriti s is suspected ; in the othel' a prirnn.1·y an:rmia. Jn chronic 
gastritis the hi i;; t ory oJ' Jong-standing dyspepsia, the ab~ence of cachex ia, 
the absence of lactic acid in the test meal , and lhe lees striking blood changes 
are the important pojnts for consideration. rrhe cases with gra\'C ana!lnia 
without tumor offer t.hc greatest difficulty. The blood-count is ra rely ~o low 
as in pcrnirioul'i nna•mia, a point on which F. P. H enry ha s la id spec ial stres:.:. 
] n on ly 8 of our 59 cases with careful blood exa mination was the number 
below 2,000,000 per c. mm. The lower color ind('x, as in secondary an:rmia. 
the ab~rnce of meg-a loblasts, and a leucocytosis ~peak for cancer. \\'ith 
metastases in the bone marrow the blood picture may be that o f pe rnicious 
ana:-mia (Harrington and rr eacher). Some lay stress on the diffe rential count 
of the leucocytes. but there is not evidence enough to enable us to speak 
poRiti vely on this point. The chemical findings arc of greater value. From a 
recent careful study at the London Hospital Panton and 1J.1id y conclude that 
in carcinoma the (hinsberg reaction is always ncgal iYc and the average total 
acidity is 26, while in ulcer the react ion is posit ive, the average free hydro
chloric nc·icl is a\Jorc normal , and the total acidit.Y 58. 

From 1//ar of th e stomach malignant d iscnsc is, as a rule, readily recog
nized. The 1ilc11s carci110111alosum usually presents a. \vell-marked history of 
ulcer for years. The grea test difficulty is offered when there is ulcer with 
tumor due to eieat ricial contraction about the pj1lorus. In 3 such cases we 
mi stook the mass fo r canrer, and even at operation it may (as in one of them) 
be impossible to say whether a neoplasm is present. rrhe persistent hyper~ 
chlorliydria is the mo~t important si ngle feat ure of ul cer, and, taken with 
the gastra lgic nUncks and the hremorrhages, rarely leaYcs doubt as to the con
dition. rl'hc X-rays arc sometimes an aid. 

Nowadays, whrn exploratory la pa rotomy may be advised with such safety, 
the surgC'on ortcn make'$ the diagnosis. 

rrhe practitioner !-lihould recognize the fact that t.here a rc eases of cancer 
of the stomach in which a positive diagnosis can not be reached for weeks 
or months by any known mea ns at our command rxcrpt exploration. 

Treatment. - ln ea rly surgical treatment li es the only hope, but there is 
.f!Teat difliculty in the diagnosis. Operated upon ea rly, compl ete remornl is 
Rometi mcs possible. Tn a majority of cases the opC'r11tion is only palliative. 
Jn suitab le cases early ex pl oration should he adviBed; the operation ver se 
is sometimes bcndicial and the patient is rarely the worse for it. 'ro January 
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'27th, 1910, fJ~7' ca~l'S were operated upon at the Mayo clinic, of which 206 
wt.•rc in a hopeless concliiion. In 169 gastrostomy was performed, in 2GG a 
tumor was resccfrd. and among these there were 3.1 deaths. 'J'hc after-results 
arc given as far as possible: in 39 cases whose conclilion was known, who had 
hc'l'll operated upon ornr 5 years before, 7 were al ire; or G l, co111Jition known, 
o\·er -1_year~.13 alive; of 88, condition knO\\ n, oHr 3 years, 18 alirn and well. 

The diet should consist of readily digested substances or all sorts. '!any 
patients do best on milk alone. Washing out the stomach. which may 
1Jc done with a soft tube without any risk, is particularly advantageous when 
lh('rc if'- oh!'.lrurtion at the pylorus, and is by far the most satisfactory meam 
of comhating the vomiting. 'fhe excessive fern1entation is also best treated by 
lavage. Wlwn the pain bC'comcs se,·ere, pa.rlicularly if it disturbs the rest at 
night, morphia must be gh·en. One-eighth of a grain, combined with car
bonate or soda (gr. v), bismuth (gr. v-x), usua lly gires prompt reli ef, and 
llic dose UO<'S not always require to be increased. C'reasotc (lll j-ij) and 
carbolic ac·i<l arn \'Cry u~crul. The bleeding in gastric cancer is rarely amen
able to trratmC'nt. 

Other Forms of Tumor.-Non-cancerous tumors o[ the stomach rarely 
cau~c inconvcnirncc. Polypi (polyadenomata) are common and they may be 
n11111C'rous; as many as 150 haYe been reported in one case. There is a form 
in which the adenoma exists as an extensive area slightly rai sed aboYe the 
JC',·el of the mucosa-polyadenonie en 1wppe of the French. An extraordinary 
multiple adrnoma a~~oc.iatcd with mulliplc tumors throughout the intestines 
unll subC'uta1wous luemnngio-cndotheliomat.a has been described by \\"inter
nitz. 11. B .. \nderson lias described :i case of remarkable multiple c11sts in the 
wnll:i. of thC' stomach and small intestine. Sarcoma/a :ire very rare. Fibro-
111ala and fipomala have been described. External polypoic1 tumors, m~o- or 
fibro-~arcomala ma.\' grow from the peritoneal surface, usually the posterior, 
of which f:ilwrran has collected 18 cases. 

Foreign bodies occasion::illy produce remarkabl e tt1mors of the stomach. 
The most extraordinary i~ the hair tumor, of which lll('re <He many cases in the 
IitNah1re. '!'he C'::tRcs occur in l1 yste rica l women who have hcen in the habit 
of ('<lli ng thrir own hair. A specimen in the mcdiNil museum of McGill 
lTni\'(:ir~ity is in hro scctiom, which form an exact mold of the stomach. 
'J'lw tumor:; are large. rery puzzling. and are usually mistaken for cancer. 
Of 7 rn~e~ opt' rated upon, 6 recovered; in 9 cases the conclit ion was found 
po't mortem (Hchulten). 

VII. HYPERTROPHIC STENOSIS OF THE PYLORUS 

In Adults.-)! icroscopically, the condition is found to be very largely 
hypPrtrophy of the muscularis and submucosa of the pylorus. It was well 
clc•:.;:('rilil•d hy thl' older writers. The symptoms are those of dilatation of the 
~tomnrh. 'rill' qul'::il ion is whether some of these cases may not really be 
congn1itnl. as lht·re haYe been instances reported in gi rls as C'arly as the 
hn•lfth nrn1 i; ixtPenth years. 

Congenital. - 'l'lii s remarkable affection, first recognized by Beardsley of 
Co111wl·fiC'uL ha~ IJC'en thol'oughly studied of late years Uy llirschsprung, John 
'J'homson, und others. 

31 
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ETIOLOGY.-Whcthcr congenital or not is much di~cus~Nl; CC'rlainly in a 
majority of cases ihl're arc no symptoms at first. It is much more common 
in boys than in girls, and iully one-third of the cases are in :firl-il children. 
Tho cau::ation i~ unknown . Two views prevail: (a) that it is a congenital 
hypertrophy, and (b) that in the early days of life spasm of the pylorus oc
curs with consecutive hypertrophy and stenos.is. 'J'hc as::ociation wit.It an 
early acid dyspepsia is very doubtful. In any case lhe part playrtl by spasm 
mrn~t be considerable, as the degree of ob~truction nrics; nrnny patiC'nts re
cover permanently, and the conditiOn of hypertrophy may exist long after tlio 
symptoms hare disappeared. 

Sn.r.rToMs.-Vomiting of food and wasting arc constantly present; the 
former begins, as a. rule, during the second or third week, mid in a few 
insta nces at bi r th; it occurs usually lwo er three times a dn_r, or it. may Le 
much more frequent . It is often of the c;.;pu lf'irc type; the wasting brcomes 
exti:eme, there arc marked constipation, great weaknC!'S, sometimes terinin:il 
diarrhrea, or a sudden fatal syncope. 

Pin.'STCAL R10Ns.-'These are di~tincti\·c-risihlc perislalRis and JK11pable 
tumor. rfhe peristalsis fa best seen arf.c'r feeding, when the WaH'S Jl:l~S al 
intervals, in characteristic form, from left lo right ~1hm·e the naYel; two or 
threo waves may be seen at once. The pyloric tumor n1ay be frlt as a firm, 
hard, freely movable body, which rnrics in size arnl consistrnc,r, and through 
which gas may sometimes be felt to gurgle. Wlwn in doubt the .X-ray exam
ination with bismuth may be made. 

rr1mA'l'MENT.-Whcther this should be medical or surgical is under di~
cussion, but the former appears ~o ha\·e given the best. rmmlts . The colleclcU 
statistics or IIul chin:-ou, H eubner, Starck, and Bt111dix giYC H;) C'flSCS with so 
rccovrrics (Semon), while the surgical morta lity is as high as !50 per cent. 
On the olhrr hand, the hospital cases admitted late do ba<ll."; of G+ 
Great Ormond Street Hospi tal treated medically 78 per crnL died. 
feeding and la\'n gc arc the lmportant measures. The bolllr-frd hahy may 
rccO\·cr with a wet-nurse. Ferdings or an ounce an h011r wilh lavage morn
ing and evening, and occasional Tectal infusions or saline injections, should 
be g.iven a trial before operation. 

VIII. HlEMORRHAGE FROM THE STOMACH 

(Hrematemesis) 

Etiology.-Gastrorrliagia, as this symptom is called, may result from 
many conditions, !oral or general. (a) In local disease: (1) cancer; p) 
11\cer; (3) disease or the blood-Yessc1s, such ns miliary aneuri~ms arnl orca
sionnl ly varicose nins; (4) acute congestion. as in gaRlrilis, anrl po:.:P.ihl!· in 
ricario11s h:rmorrhage; (.5) following operations in Uw ahclomcn, pa l'ti rularly 
when the omcnlum is wounckd, croRions of the grn.;lric mucoRa may occur, 
from which hmmorrhage lakes place. Many cni::.cs linrn J'ollowrd operation 
for appendicitis. It is a very fata l complicnlion, ns it. is usually associated 
with p<'riloniliR (Hirlrnrcl,on). 

(b) Passive congcslion due to ob~lruct ion jn the portal Ryi:;tem. rrhis may 
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be either (1) hcpalic, ns in ,· irrhosis of the liver, thrombosis of the portal 
n·in. or pr~sure upon the portal '·ein by tumor, and secondarily in cases of 
d1ronil' di!'Pa~<' of the heart and lung~. ('!) Splenic. Oal"trorrhagia is by 
no !ll('an!-1 an uncommon symptom in enlarged splL'en, and is C'xplained by the 
inlinrnte relations which ex.ist between the \'a::::a breda. and .the splenic cir
culation. 

(c) Toxic: (1) The poi:-;on$1. of the specific [cvers, i:.mall-pox. mca):lc::::, y('l
low fncr; (2) poi~oni:. o[ unknown origin, as in acute yellow atrophy and in 
puqmra; (!l) phol-'phorus. 

(d) '.l1ra111nati~rn: (1) Mc>chnnical injuries, such ns hlows and wounds, ancl 
OCC'afl.ionnlJy by flW :-;to111ach-f11be; the l'C!-iU\t o( fl.C'rt'I'" COl'l'Osire poisons. 

(r) C'Nlnin C'on:-;titulionnl ( 1 ) ·1ra'mophilia; (2) prorouna .anre-
mia:-;. whPI licT icliopnthic or due to splcnic enla rgemcnls or lo mala ria; (3) 
rhola'n1in. 

({) In ct.'t'lain ncrrous affections, paTticularly h3·stcria, and occasional ly 
in progrC'f::.f-l i\'(' parnly:-;is or thC' insane and epilep~y. 

(g) The blood may not always come primarily from the stomach. Thus 
it may helon~ to the no!'(I or the pharynx. In h;t'mopty~is !:=Orne of the blood 
may find il:-; way into the stomach. Again, in bleeding from lh<' (('SOpliagus 
blood may trickle into the stomach, irom which il i~ rjcdrcl. This OC<'ttrs 
in the r:t~e of rnplure of anrurif::.m and of the <f'rnphag(•al rarieei-:. ,-\ child 
mav draw hlood with the milk from the mother's breast eren in conf'iderable 
qu~nlitie:-; and then rnmil it. 

(11) Ga\'trm:laxi:-;.-l'n<lcr this name Ifale While clC'f::.crihes ca~es of ha~mor
rhnge from the !-ltoma<·h in young girls without any ll•sion of the mucof'a. 
rrhey arC' often mh.;taken for l1 lcer. He has rolll1de1l "!fl ca~rs. 8urgt•ons 
haYe tau;'{hf us that tlw cornlition is by i10 mf'ans uncommon. Al opC'ration 
fhr hlood hnK hN'n i-:('t'n oozing rrom points in tlw muro~a . There may be 
no pai n or nny nf lh<' orclin<ny features of 11lc<'r. 

(i) 1\ l i~<·Plh11wo11K c«111:-cs: Ancu ri~m of the ao rtn or or its branches may 
ru pllm• into f\1(' Ktonrncli. T he re arc instances in whirh a pnUc nt has vom
itrd blood onc•e without. rrr r havi ng- a recurrence or without ae,·eloping 
syn1ploms pointing to <l i ~ease of the stomach. 

In nrw-horn inrornts h;Pm<itcmesis may occur alone or in connection with 
bll't'ding- from ollll'r n11Kons nlC'mbrancS. 

1 n ;nr1li<·:1l 111·:u·ti1·c" ha'morrhage from the ~tomnch occurs most frequently 
in ('Ollll('dinn \\·jf)i c·irrhMi~ or the liver and uJCCI' of the f'tomarh. 

Morbid Anatomy.-\\'hcn death has occurred from the hremntemrsis there 
nr<' :-;i,µ-n~ of intPn:o-f' ana•mia. The lesion is C\'ident in cancer and in ulcer of 
llie :-;lomad1. It i1' to he borne i.n mind that fatal hremorrlrnge may come 
from a small miliar,r nm111ri:-:111 communicatin~ with the surface by a pin
lw!C' JH'rforation. or the hlPNling may he due to the rupture of a submucous 
Ycin and thC' erosion in thC' mucosa nrny be small and readi ly overlooked. 
It may n'fJ11irC' a carC'ruI and prolongP1i search to avoid O\'C~looking such 
1C'f'ion~. ln the large group a~sociated with portal ohstruction, whether clllc 
to llC'pnlic or splenic clisea~c, the mucoF:i is usually pal(I, smooth, and shows 
no lrncr or nny 1c~ion. Tn cirrhosis, fata l hy h:t'mo rrhage, on~ may some· 
timet' ~C'arch in vain for any foca l lcsion to account for the i{<lStrorrhagia, 
and we must ronrlndc that it is possible for eren the most profuse bleeding to 
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occur by cliapcclc,is. 'J'he stomach may be clislenclecl wilh blood and yet the 
source of the hremorrhage be not app;irent ciUwr in the fl-to111acl1 or in the 
portal systrm. In such ca:-:cs the CPsophaKus ~houlcl be examined, as the 
bleeding may come from that source. Jn toxic ca~cs there are invariably 
h:rmo1Thag<'s in the mucous membrane itself. 

Symptoms. - ln l'<l!'C in~tance~ fatal syncope may occur without any vom
Hing. In a rn:-:C' or the kirnl, in which the woman had ra ll en OYCI' arnl died 
in a frw minutC':-:.. the stomach contained bclwl'Cll thrPC and four pounds o[ 
bloocl. Thr l'ilHlden profuse bleedings rapidly lend to profound arncmia. 
\\"Jwn due\ lo ulcc•r or rirrho:,is the bleeding t11't1ally recur:; for sC\'Crn. I llays. 
Fnlnl ha,111orrhngc from the stomach is met wiih in ulc·cr. cir rhosis, cn large
rnrnl of the ~Jll<'<'n. ancl in instnnces in which an a1wur·i;.;m ruptures jnto the 
:-otonrneli or <P~oph:igrn;. C:a::.trorrlrngia nrny occur in splcnic amemia or iu 
]euk:1.'mia. h\'forp l hr <'Ondition !ins ~1 roused aUenlion. 

Tlw \Ollli!('d liloocl nrny he fluid or tl(,tled; it is usually dark in color, 
but in the hasin fhc outrr rapidly bcronws rell fro111 the action of the 
a ir. The longer blood in the stomach the more altered is it when 
ejccl"'l. 

The amount of blood ]o~t is \Cry variable, and in the course of a day the 
pnliC'llt may hring up thrl'e or four pounds, or crnn more. In a case under 
the cflrc o( C<•orµe l:o:::R. in the )fonln•al General ll o~pital. the patient lost 
<luring St'n·n <la.rs h-n poumh:. by weight, of blood. 'J'hc usual symptoms of 
:rn:1.'n1in. dt•Hlnp rapidly, aml there may be !-l-!ight fever, and subsequently 
CPdema may 0<·(·11r. HynropE', con\'Ulsiom, and oe:cm~ional l y hemiplegia occur 
after \C'I',\" profu:-t• h:Pmorrhag-C'. Blindne:.:s may follow, lhc l'E'Stilt either of 
thromho:-is of liH' rC'linal arteries or Ycius, or an acute degeneration of the 
gtrnglion c·cll~ of the rc•lina. 

Diagnosis. - Tn a majority of instances there is no question as to the 
origin of the blood. Occasionnlly lt is difficult, particu larly if the case has 
not been RC'C'll during the ati~'lck . Examinntion of the vomit readily deter-
minrs whcthrr hlood i~ or not. 'The matcrinls vomited may be stai ned 
hy winC'. the jni<·c of' raspbcrricF, or cranber ries, which g ive a 
color n·ry clo~Ply J'C'Rcrnhling that of .frcRh blood, while iron and bismuth 
and hi\(• may prnclucc the hJ;_1cki~:J1 color oi altered blood. In such cases the 
rnic:ro~c·ope will show clC'arl.'· thC' prt'Fcnre of the shadowy outlines of the red 
blood-c·orpnR<·ki-;, and if ntcc::!:-:ny. !-l-pectroscopic and chemical tests may be 
applied. 

DccC'ption is Ronwtimcs practiced by hysterical patients, who swallow 
ancl thC'n rnrnit h!n0<l or C'olored liquids. With a little rare such cases can 
11~ually he <ldrdl1£l. The rnRes must he cxclmlC'<l in which the blood pa,,:sc~ 
from thC' no~P or phar~ nx. or in which in rants swallow it with the milk. 

'rllC'rc is not ofl<•n <lifliculty in distinguishing hetwccn hromoptysis and 
ha'nrntcme~i!-!. though lhC' coughing and the vomiting are not infrequently 
com-hi1wcl. The following arc points to be borne in mind in the diagnosis: 

11.lOfATE"MERIR 

1. ['rc•riou;;; lii~tory poinl::. to gas
ll'il'. lwpntic, or Rplcnic di!-l-case. 

l(.tl~MOP'rYSTS 

1. Cough or signs of some pul
monary or card iac disease precedes, 
in many cases, the hoomorrhage. 
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2. The blood is brought up by 
,·omiting, prior to which the patient 
may e:qirricncc a fecljng of giddiness 
or faintnc:-:s. 

:l. The J,Jood i · usually clotted, 
mixed with particles or food, and has 
nn al'id n~c:tion. It may Uc dark, 
g-rumou~, ~rnd fluid. 

1. i:iuh,equenl to lhc attack the 
patil'!lt pat'!'C'8 tnrry stools. and f-ligns 
of cliF.ca~c or the abdominal viscera 
may be dctcclccl . 

2. 'J'hc lilood is coughed up. and 
h; ll~Ually pn•et.•dcd by a Sl'll~aiinn of 
tickling in the throat. lf rnmitin,~ 
occurs, it followt- the e:oughiug-. 

3. The blood is frothy. briµ'hl reel 
in color. alkaline in reac:tion. H 
e:kittcd . ran•ly in :-:m·h larg-L' coa.~ula. 
and 111uro-p111' he mi\l'd with it. 

1. 'J'hc pe1·::;il'ts. physical 
signs or local in lliC' chest 
may usually be cleleclcd, and the 
sputum may be blood-stained for 
many days. 

Prognosis.-Except in the case of rupt lll'C or an anrurism or of Jargr 
,·cins, iHl'malemesis ra rely proYCS fatal. Jn my l'\Jll'ri!'m·l' death has followed 
more fn•qucntly in C<l:3CS of cirrhosis and splrnic: cnh1rgl'llll'lll Uian in ulcer 
or c·anc•t·r. In ulcer it is lo be remcrnhercd that in thr ('\1ro11ic kl'morrha!.!ic 
form the hlrecling may recur for years. 'J'hC' treHlment of ha~malcme~i::; is 
considered under gm~lric u leer. 

IX. NEUROSES OF THE STOMACH 

(Nerrous Dyspepsia) 

Heriorn; functiona l cfo.:lu1bancc:-: o[ the ~lonrnch nrny occur without any 
di:-ro,·cntblc am1lo111ic~i1 liai'is. The C«l:<l'S nr(' ind \\ itl; 111o~l freqlll'nUy in 
llrn:--C' \\liO ll<l\'l' either inher ited ;:1 J1l'l'\OU~ to11:-tiluli<'i11 or who have grncl
ually. through i n di~crci iO ll f', \)]'Qll~:d1t alJoul a ('OtHlilion Of llCl'\'OllH pro~tl'<l 
lion. Not i11f1'('(1m•ntly, howen:~r. the gmo:lric ~y111plorn~ s.land ~o fa1· in the 
fo reground that the general ncu ropathic charader or the patient ljllitc 
N;c·11pe~ notice. Sometimes the gastric 111 anifel:'talion~ li;1rc apparently a 
reflex origin depending on organic di::'lurhanct•::i in remote parts of the 
hod.r. 

The ncn·ous clcrangeuienls of the stornac·h may h<.• diridl'fl into motor, 
l::il'rrctorr. and !"('lll:>Orr nC'uroi-r:-:. 'l'h~e dii.:turbam·e':' ran·h· o(·t·ur sin.!.dY: they 
arc 11:-u~1lly met with. in l'Ornliined form:-:. '!'he clinical pi~·l urc l'l':'lliti1;g l'rotn 
irnrh a complc_\ of ga~tric ncuro8C's is known a:; lll'1T011 .. .; d.11,.;1u·p.~ia. ~\s l.cubr 
ha:-: pointed out, the sensory dislurbanccs usually play the more i111portanl 
part. 

'l'hc sufferer from ncrrnus dyspepsia prr~cnts a ,·nrying picture. .All 
gradl'S occur, from the emaciated skeleton-like patil'ni \rith anon•xia nc•n·o~a 
to the wel l-nourished, healthy-looking, fre~h -comple:xionccl indiYitlual whose 
only complaint is distress and uneasinel's after eating. 

Motor Neuroses.-(a) llYPEHK I NES I S 011 ~1·1'EBMOTJLI'L'Y.-.\n increase 
in the norma l motor act ivi ly of the atonrnch rt'i-lllt~ in loo 
ol' the ingesta into the intr~tinc. IL h; morl' (·01111110111,v a 
dependent upon superacidity or supersecrclion or the gastric 



!;10 DlSEAHl~S 0 I•' Tim DlUESTl \' g s Yi-\'J'Jm 

mny oc<'ur primarily, po~~ihly from reflex cauRl':::. The !lia~1110:--is iR to he 
rt·ac:lwcl on ly l;y means of the bfomach-t ubc. H gin•::; rise to no c:harac.:lcr
i~tic clinital i:-yrnploms. 

(b) PEIW"iT.\LTIC eNREST.-This condition. as ck:·WTihcd h\• Ku~:-;maul; i~ 
an cxtn·nu.'ly tommon ancl di!:!lrcssing ssmplom. Hhortly arkr c·aiing the 
pcri~taltic mo,·cm<'nts of th<· slo111ach arc iu<:rea:--ul. and liorho rygmi an1l 
gurgling may be heard, even at a distance. 'l'hc subjt•('tire H·n~ations ~ll'C 

most a11noying, and it would appear as if in the h,rpera~:'thctic: condition of 
lhe nen·ous syste1n the palicnt felt normal pcrislall'is. jmt ns in these states 
till' usual \i1:at ing- of t11c hc'nrt may be perr<.1pliblc lo him. ~\ further analogy 
is afforded hy the fa<:l lhal cmolion incrt'a~C'~ lhis peri:;lalsif;. 1L 111:1,v cxtrJl(l 
to the inlc~lincr:, parlic:ularly to t..hc duod<1 n11111. and on palpation O\'C'r Lhis 
n•gion the gurgling is most Tlw 1110\'C•mc11L may lie anti-pcriRlalsis. 
in \\ hich the wave passes frolll to l<:ft. a <·ori<li l ion which may also 
cxlend to lhe inle~li11es. There on rc ·<·on l in which co lored encmala 
or CYCn scybala ham hecn dif;diarp;cd from th.:! mouth . 

(c) NEH\'OUS l~ i:U C'.l'.\T JOXS .-. l "rop/wgirr.- l n lhi~ ('oml ition sc\·e rc al
tack8 of noisy cmdations, following one another ofl<1n in rnpid ~lH:Ct'~::-:ion, 
occur. \\'hen \-iolcnt lhcy !a~t for hours or clay::. .\t oll11:r lillll'S lhcy ou·ur 
in paroxysms, depending often upon menial cxcil1·1m•11t. Thry arc mon~ 
commonly obs.ervcd in hystericcJl women and llPUl'<H:'lhl'ni('!'.l.. hut alRo, not in
frcqurntly. in chi ldren. 'The hy:..:tcrical nature of the affo<:tio11 is someti 11ws 
tcRtificd lo by the occur rence, espcciall.v in c:h il dn•n. ol' several inRtancrs 
in 011C' ho11:--(•l1old. The e.\pclled gas in thc~c cases is 11llllo,.phcric air, whid1 
is swallowed or aspirated from without. So111eii1t1t'l' ll!l' \\hole process ma.y 
bo cl<•arly ohserred, but in other instances the ad o[ s\rnllowing may be al
mosl or quite imperceptible. 

(d) N1rnvous Yoi\1!'1:1No.-.:\ condition which is not a~:::.ociatr<l with ana
tomi ca l chnngcs in the stomach or with any slalc of lhc tcnlcnl::;, but is due 
Lo nervous influences acling eith er d irectly or indindly upon lhc ccnlres 
prCt"idi ng OVCI' lhe act of vomiting. rrhc pati ents Ul't', ;ls a l'lllC, WOlllt'll

USUH\ ly brnnetlt'~and lhe subject oi more or l c~s rn tnkcd hyi.;lloric:al mani
fcRlations. A specia l feature of this fonn is the alw·<'llC'l' of lhc pre lim inary 
nausea i.rnd of lhe straining efforts of the ordina ry aC'l of \0111iling-. It ir: 
rather a rrg-urgitalion, and without \'i~iblc effo rt.. and without gagging the 
moulh is fill<'d wilh the contents of the slornadi. \\hich nrL~ tlit•n spt1t out. 
H comes on, a8 a rul e, a[t.cr eating, bnt may octur at irregular inlcrrnl~. la 
some cases the nutrition is not impaired. a feature whid1 111;1y g:irn a elcw to 
lhc tmc nature or the di~ca~e, as there may be no other li,ri-U..1 rieul mauirt·:.;f.a
tion prc8C'nl. As noted by Tuckwell, it may OC'Clll' in C'hiltlrrn, and E<l:-call 
::-11µ-;:{e~ts that this rC'Cu1Ting- vomiting is an acid intoxi<"alion, n:; in some ('a;-;c:-; 
al'l'lone and diacdic acid lHt\'C been found in the uri1w. ' l'n1:1l111cnt with full 
d o~es or hicarhonate of soda every two hour~ has liecn fou nd to relieve it. 
Nc n ·ous Yomiling may be a very serious cond iti on. We lnwe had at least 
two fatal cases. ] n oomc instances, after pers.isling for \\'l'Ck~ or months at 
home, the patient gets well in a few days in hos.pi ta!. fo olhcr inshmccs llw 
course is protracted, and the cases arc among the most trying we arc callcc1 
upon lo treat. 

A type of vomiting is that associated with certain di seases of lhc nervous 
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sy:ot.·111-particularly loeomotor ataxia-forming part of the gastric rri~~-
1.t•_yrlt•n haH reported case::; of primary periodic vomiting, which he regards 
as a JJl'uro~is. 

(r) lluunoTION; ~fEnyc1suus.-In this remarkable and rare contlilion 
the pnlicnts rcgurgilatc ru1d chew the cud Jike ruminants. It occur:; in 
iicunu•thrnic or hy!1.Lcrical persons, opileptics, ancl idiots. Jn some patients 
it i~ hereditary. There is an insbmcc in which a governess taught it io l.wo 
chilclrcn. The habit may })Crsist for years, and docs not necessarily impair 
the hrallh. 

(f) SPASM OF THC CAHD!A.-Spasmodic, usually paiuful, contraction of 
tho circular muscle fibres at the cardiac orifice may follow the introduction 
of a sound, hasty eating, or the Laking of too hot or too cold food. It may 
occur h1 tetanus and also in hysterical and neurasthenic individuals, especial
ly in air swHllo\\'ers, in whom, jf it be combined with pyloric spasm, it may 
rc:--utt in painful gastric di stention-"pneumaiosis." ] !ere the spasm ma.y 
be of consiclcrable duration. The condition is rare and practically not of 
much moment. 

(g) PYLonrc Sr.\SM.-rrhis is usually a secondary occurrence, following 
superacidity, supersecretion, ulcer, or the introduction into the stomach of 
irritating substances. The spasm often causes paiu in the rc~ion or the 
pylorns and incrca.'3ecl gastric peristalsis. In cases where the spa:;:.111 is com
bined with supcracidity and supcrsecretion marked dilatation with alony may 
follow. Sometimes the pyloms may be felt as an O\'a l, hard lu111or, which 
rl'laxes unrler the fingers as gas passes through it. lt is not caby lo clit\tin
g-uit:d1 organic stricture and py lorospasm, but Einhom's duodenal bucket will 
pm:s the latter, and the thread next it is bile-stained. 

('1) ATONY OF Tiii~ STOM.\ CH.-~lotor irnrnfliciency of the stomach i~ gen 
erally due to injudicious !ceding, to organic disease of the stomach ilsclf, or 
to g-cncral wasting proce:::scs. Jn some othenvisc normal indi,•iduals of neu
rotic LC'rnperamcuts an atony nrny, however, occur which possibly clci::en•cs to 
he cla.1<~(·d among the ncuro:-:cs. rrhe symptoms arc usually those of a moder
ate dilatation, and arc often as:.;ociated wilh nrnrkcd sensory disluriJunccs
fcelin~ o[ weight and prcs!:'ure, distention, eructations, and so forlh. 

Great care must he taken in the diagnosis to rule out all other possible 
cau:-c~ . 

(i) .I NSUFF1CIENCY on l NCONTINE:KCE OP THE PYLORUS.-This condition 
was de<rribrd first by de Sere and later by Ehstcin. 1t may he recol(nizcd by 
the rapid passjng o[ gas from the stomach inlo Lhc bowel on attempts at 
inflntion of the .former, a:; well as by tllc presence of bi le and intestinal con
tents in the stomach. 'J11crc arc no distincti,·c clinical symptoms. 

(j) 1 NSL'l"flCJENCY OF Tiii~ CAHDIA.-This condition is only recognized by 
the occurrence of eructations or in rumination. 

Secretory Nenroses.-(a) lTYP.ElUCIDITY; SurEUACIDITY; HYPEU.C11Lo1t-

11YDHJA.-ln nenous dyspepsia with hypcra.eidity of the gastric juices the 
i:;ymptoms depend upon the secretion of an abnorma11y acid gastric juice 
at the time of digestion. rrhis i s a common form of dyspepsia in young and 
neurotic individuals, and in chlorolie girls. The symptoms arc very variable. 
rrhcy clo not, as a rule, imrnedfatl.'ly follow the ingestion of food, but occur 
one to three hours later, at U1c height of digestion. There is a sense of 
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weight and prc~sure, ~omctimes of burnin7 in the cpigaslrium. co111111only 
associated ,\~ith acid eructations. If rnmiling occ111s, the pain i~ relicYcd. 
The patirnt is usually rclalin'iy well nourished, ancl tiH.' appl•litc i~ often 
good, though the sufferer may Le afraid lo eat on account of the anticipated 
pain. Its association with ulcer has been referred to. There is commonly 
constipation. 

(b) SuPERSECHl~TlON, I NTERMJTTENT AN D CONTINUOLIS.-This is a form 

of dyspcp~ia which has been long recognized, but spcci<tlly studied hy Hcich-
mann and others. The incrca.;;cd flow of the ga~iric juict' be intcrn1it-
tent or continuous. T he sccrdion under such ci rcu 111stanecs ui-;ualh' su-
peracid, though this is not a lways the case. 1rhe perjodica l forn1-U1e~ 
troJ:ynsis oC Hosshach-may be qu ite jndepcndcnt of the ti111e of 
Grca.t quant ities of highly acjd gastric juice may be scc rcll'd in a sninll 
space of time. Such cases a re rn re, and orC' especial ly a~~oc:iatccl with 
profound neurasthenia or with locomotor ataxia. T he aU:ic·k may lasl for 
severa l days. lt usually sets in. with a gnawing, unplea~ant ~C'11:-:alion in the 
stomach, severe headache, and shorlly ;1fter the patient \'Omits a clear, waler)' 
secretion of such acidity that the throat is irritated and mailc raw and sore. 
As mcnlioncd. the aUacks may be quite inclep<:'mlent of food. ('01ili1wou.s 
supcrsecrction ls more common. The constant prCf.iC'nre of fluid in the stom
ach, together with the pyloric spasm, which commonly re~ult::; fro111 the irri 
tation of the o\·eracid gastric juice, arc followed by a more or lc~i:; cxlensiYc 
dilatation. Digestion of the starches is retarded, and there arc cruclalions 
of acid fluid and gastric distress. This secretion o( highly nricl gastric juice 
may continue when the stomach is free from food. I u lhl'sc cases pain, 
bu rning acid eructations, and even vomiting, occurring du ring lhc night and 
early in t he morning, are rather characteristic. 

(c) NrnYous 'UBACIDJTY on. ANAC IDlTY; Ac11YLI.\ G.urr1uc·.\ N1-:nvo:-u.
L ack of the normal amount of acid is found in chronic <'at:irrli. and particu
larly in cance r. As L eu be has shown , a reduct ion in the nonnal amount of 
acid may exist with the most pronounced symptom~ of dy~pcp!'ia anrl 
yet t he stomach will be free from food within lhe regular .\ conclilion 
in which free acid is absent in the gastric juice may oc<:ur in cam·c r. in cx
tremc sclerosis of the mucous 111cmbra11c, as a nervous 111<111i l'estc1tion, ancl 
OCC<1siona lly in tabes. Jn mo~t o[ lhc~e cm~c:.: . though ihNe he no free acid. 
yet the other cligeslive fcrmenls-pcpi-in and the curdling fcrment:-:-or their 
zymogcns are to be demo11stratccl in the ga:;;tric juicr. ThC'l'c 111ay. hO\\'C\'er. 

be a complete absence o! the gaslric secretion . 'l'o these ('aH':-: Einhorn ha~ 

givea the name of achylia gastrica. This condition was al fir::;t thonglil to 
OCClU' ODij' in cases Of total <Ltrophy of the gastric 111\l('O~<L hut J'('('f'lll oh«C'l'\'a 
tions 11a.vc shown that it may occur as a neurosis. Jn a ('a:-;c of Einhorn's 
the gastric secretions returned after five years of total arhylia ga . ..;lrica. 

The symptoms of subacidity, or even of acliylia gaslrica, vary greatly in 
intensity; they may be almost or quite absent in cases of advanced atrophy of 
the mucosa., and, as a ru le, a rc not marked so long as the motor activity 
of the stomach remains good. If atony, howen~r, occurs and nbnormal fer
men tativc processes ar ise, severe f!astric and lntcstinal symptoms may fo llow. 
In the cases 3$$0Ciatci1 with hyste r ia ai1cl neurasthenia, even though the f6orl 
may be well taken care of by the intestines, there are very commonly graYc 
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F-C'nRory disttirbances in the region of the stomach, in addition to the general 
1wrrn11s l-'_\"lllptorns. 

Sensory Neuroses.-(a) ITYPEILESTHESU.-]n this condition the pa
tit·nls complain of fullness, pr<'ssure, weight, burning, and so forth, during 
dige~tion, just :-;uch symptoms as accompanv a variety of organic diseases of 
the ~tornnrh, ancl yt•t in all other respects the gastric .functions appear c1uite 
nornrnl. Hometime~ these cfo~tressing sensations are present even when the 
!'fomaC'h is c'mply. These symptoms arc usually associated with other mani· 
fct>tntions of hysteria and 11curasthenia. The pain often follows particular 
nrUch•s of food. An hyfiterical patient may apparently su[er excruciating 
11:iin afll'I' laking the smallest amount of food of any sort, while anything 
prCi-ICl'ihC'<l ns a meclieine may he well borne. In severe cases the patient 
may h<' n•(lue(_'d lo an cxtrrme degree by slan'ntion . 

(b) G \ST IL\T.G IA; ClASTBODYNTA .-SeYerc pains in the epigastrium, parox
)'i-llllal in rharader. occur (1) as a manifestation of a functional neurosis, in
dependrnt, of organic disease, and usually as:5ociated with other nenous symp
toms (it is this form which will here be drscribed); {'t) in chronic disease 
of the nNvous ~.r~tcm, formi ng the so-called gastric crises; and (3) in or
ganic di~ease or lhe stomach, such as ulcer or cancer. 

The functional neurosis occurs chiefly in women, very commonly in con
nection with disturbed menstrual function or with pronounced nerrnus Sj'mp
toms. Tile affection rnay set in as ea rly as puberty, bul it is more common at 
the mcnopau~e . .An~mic, constipated women who kwc worries and anxieties 
at home arr most prone to the affection. It is more frequent in brunettes than 
in l>Ionck::;. .\ll<H"kl-1 or it sometimes occur h1 robust, healthy men. :More 
often it is only one fcnture in a condition of general neurasthenia or a maai
fl·:.:.tation or that form or nen'ous dyspepsia in which the gastric juice or 
hydrorhloric acid is Jol(_•c·rC'tcd in excess. l am very skeptical as to the existence 
of a gastralgia or purely malarial origin . 

rf!Jc S,l}lltploms al'C very characteristic; the patient is suddenly seized with 
severe pains in the cpigastrium, which pass Lo\\"ard the back and around 
the lower rib~. rrhe attack is usually independent or the taking of food, and 
may recur at clrfinite interrnls, a periodicity which has given rise to the sup· 
position in ~ome C'a::5CS that the affection is due to malaria. rl1he most marked 
pcrioc1icily, however, may be in the gastra lgic attacks of ulcer. They fre
quently come on at night. Yomiting is rare; more commonly the taking of 
food relieves the pain. To this, however, there aro striking exceptions. Pres
sure upon the epigastrium commonly gives relief, but deep pressure may be 
pninful. Tt seems scarcely necessary to separate the forms, as some have 
clonc. into irritative and depressive, as the cases insensibly merge into each 
nther. Htrcss lrns been laid upon the occurrence of painful points, but they 
are so common in neurasthenia that very little importance can be attributed 
to lhrm. 

The diagnosis offers many difficulties. Organic disease either of the stom
nrh or of the nenous system, pmticularly the gastric crii:es of locomotor 
ataxia, must be excluded. ln the case of ulcer or cancer this is not always 
ra~y. ' l'hr fact that the pain is most marked when the stomach is empty and 
ii:;· relieYcd by the taking of food is so11wtimes regarded as pnlhognomonic of 
:-;imple ga!:'tralgia, but to this there arP many exceptions, and in ulcer the 
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pains may ho relieved on eating. The prolonged intervals hrlwC'Cll the attack~ 
a nd their inclcprndencc or diet are important features in simple ga~t ralgfa; 

but in many instances it is less the local than the g-cnern l symptoms o( thC' 
l:a~c which cnahlc us to make the diagnosis. In gall·stonr colic jaunclin· is 
frecp1cntly absent, and in any long-standi ng case of gm.:iralgia. in whic·h fhP 
attacks recur at in tervals for years. the question or choklit hiasi!' shoul1l lw 
roni;idcrccl. There may be hypcraciclity af'~ociatccl with gasl ric atony. 8ud1 
a ca:;c may be treated fo r months as one or nrrrons d.rspcpsia until a more 
severe allock than usual is followed by jaundice. 

(c) ANOMALIES or THE SENSE OF IT uNGER AND R EP LETION; RuLDJL\ .
Abnormally cxcc~sivc hunger coming on often in paroxy:-:.mal atlncks, \\ hid1 
cause the paticnl to commit cxtraOJ"<liuary exce-;s<'s in r:iting. 'l'his comlilicm 
may occu r in diabetes mcllilus and sometimes in gastric (]isorilcrs, pnl'Li cn
J;irly those assoc iated with supcrsecretion. It is, however, mo1·c co mmonly 
r-;rcn in hysteria and Jn psychoses. It may occur in cerebral tumors, in 
Graves' disease, and in epilepsy. 

'Phe attacks often begin suddenly at night, the patient waking with a 
feeling of f;iintncss and pain, and an uncontrollahlc desire for foc<l . Some
times such attacks occur immediately after a large meal. The altack may 
be rclieYcd bjr n. F.mall amou nt or food, while at other t.im<'S enormous quan
tities may be taken. ] n obstinate cases gastritis, atony, and dilatation fre
quently result from the abuse of the stoma<:h. 

Ah.·oria.-An absence of the sense of satiety. '],his condition is commonly 
associated with bulimia and polyphagia, but not always. The patient. always 
feels "empty." Thero arc usually other well-marked manifestations of hys
teria or neurasthenia. 

A noroxia, N ervosa.-rrhis condition, which is a mani £cst.ation of a neurotic 
temperament, is di scussed subsequently under the general heading of Hys
teria. 

Treatment of Neuroses of the Stomach.-The most important part or 
the treatment of nervous dyspepsia is often that directed toward tho improrn
ment of the general phy,ical and mental condilion of the patient. 'l'he pos
sibility that the symptoms may be of refl ex origin should be borne in mind. 
Tl1c possibility of eye-strain~ cho]e}jlhiasis, or chronic append icitis should be 
considered . A large proportion of cases of nervous dyi::pepsia. arc dependent 
upon mental ancl physical exhaustion or worry. and a vacation or a change 
of scene will often accomplish what years c.f treatment at home have foiled 
to do. The manner of life of the patient should be invcstig-atccl anc\ a proper 
amount of physical exercise in the open air and systematic hydrotherapy 
insisted upon. Thi s alone will in some cases be suflicient lo cause the dis
appearance or lhe symptoms. 

1\fany cases of nervous dyspepsia with marked neurasthenic or hysterical 
symptoms do well on lhc Weir Milchel\ treatment, and in obstinate forms 
it shoul d Uc given ::t. thorough trial. The most striking Tcsults arc perhaps 
seen in the case of anorexia ncl'Yosa, " ·hich will be referred lo subsequently. 
It is aJSO or value in TI C'l'VOUS vomiting. 

I n cardiac sva.r;m. ca re should be taken to eat slowly, lo avoid swallow in{! 
too la rge morsels or irritating substances. The methodical introduction of 
thick s01mds may be of va lue. 
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The treatmrnt in alony of the stomach should he simifar to that adopted 
in mcx:lrratC' dilatation-the administration of Rmnll quantities of food at 
frequent inlcrrnls; the limitation of the fluid~, which shoulcl also be taken 
in l'lllHll amounb at a time; larngc. Strychnine in full doses may be of 
rnluc. 

In the ,fo,lrr~~in~ <·nf::C'R of li.11peracidily, in addition to the treatment of 
the gPtwra) rn•u1·otir condition, nlkalics muf:t he cmployccl t•ither in the form 
or rnagrn.•!'ia or hic·nrhonni.f' of f:Oda . Thc:::C' should be gin•n in large do5CS 
:inil nt the !trighl of di!JC.-:lion . The burning acid cn1rtntions may be re
lit·n·d in thiR way. rn hyperacidity and hypcrf:ecretion the use of atropine 
fn•1pwntly gin•R rrlicf. l t should be given before food and in Rnrnll doses 
<ll fir:-:t. hrginning with 1/ 1,iO grain (O.OOOJ gm.) and gradually increa:::.
in(!. The ro111hinntion or bromide and coclcia is somctimrs u~efu\. The 
(li;·t ~hould hC' mninly nlbmninous, and sho11ltl Uc aclmini~tered in a. non
irritating form. Slimulating condiments :111d alcohol shouhl be a\·oic.lcd. 
HlarrhC's should he ~paringly allowed, and only in most digestible forms. 
li'uts arc fairly well borne. 

Limiting thC' patil•nt lo a. strictly meat diet is a valuable prorerlnre in 
man,r rn~es of dyspepsia as~ocinted with hyperaeiclit,r. The meat ~houlcl be 
taken rither raw or, jf an insuperable objection exi:·t~ to this, Yery slightly 
cookC'rl. It is be~t giren finely minced or grated on !1-tale hrC'acl. An ample 
clil,tary is 31/l ouncl's (JOO grams) of meat, lwo medium slices of f:tale 
bread, and an ounce (30 !!rams) of butter. '!'his may be taken three times 
a clay with a gh1~s of .\pollinaris water. soda wafer. or, what is jnsL as sat
isfactory. spring wnkr. The fluid should not he tokrn too rold. The use of 
fats. ns rrmm, lrnitl'r, and oli\'C oil. is often or Yniu('. 8p<.'rial care ~hould 
be taken in the rxamination of the meat to guard again~t t11pe-worm infec
tion, but i-;nitahlc in!'lrndions on this po int can he given. This is suffiC'ient 
for an ndulL man, and many obstinate yield snlisfactorjly to n. month 
or six weeks of thiH treatment, after time the less readily digested 
articles or food may be grad11ally a'ldea to \he dietary. 

In supersrcrrliv11 the USC of the stomach-tube jg or the grente!'l value. In 
the periodical form it should be used as soon as the attack begins. rr he 
!'fomach may he washed with alkaline solnlions or solutions of nitrn.tc of 
!'iher, 1 to ·1,000, may he used. Where this is irnprne:ticnblc the taking of 
nllmmh1oui<. food may give re1ief. One of my patiC'nts used lo have by l1is 
IJ<:dsidc two hard-boiled eggs, by the eating of which nocturnal attacks were 
allniafC'cl. .\lkalics in large doses arc also indicated. 

Jn c·a~C'S of continued supersec1·elion there arc usually atouy and dilata
tion. The diet here :.:houlcl be much as in superaciclity. but should be admin
i~krrcl in small<.>r quantities at frequent interYal:;:.. T,avagc with alkaline 
!-:Olution~ 01' with nitrate of silYer is of great value. rro relieve pain large 
qmrntitil·~ of bicarbonate or socla or magnesia should be given at the height 
of clig<'filion. 

ln ;.;1tlmridity a rnrcful ly regulated, easily digestible mixecl diet, not too 
rieh in alhuminoich, is advisable. Bitter tonic~ hrfore mea ls are ~ometimes 
of \'al11e. In ar11ylia gaslrica the 11se o[ p redigested foods and of hydro
chloric arid in fnll do:-:cs may be of a:.;sistance. 

ln marked hypmrslliesia, he,icle the treatment of the general condition, 
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nitrate of sil\'Cr in do,es of gr. 1/1-% (0.0lG to 0.032 gm.), taken in three 
or four ouncC'~ of water on an empty stomach, is ach'ised by Rosenheim. 
Jn some in~brnrrs rrctal f('('ding may ha,·e to be resorted to. 

For pain large clo~c:; of alkalies should be given, of which the light mag
nc~ia. and bicarhonatC' of soda are the best. A teaspoonful of either or of a 
mixture of equal parts may be gi\'CU after food and when required. A 
combination or potasl'ium bromide (gr. xv, 1 gm .) with codeia (gr. 1/3, 
O.Q·~ g111.) i~ ~ornrlimcs useful. Opium jg rarely necessary, but, if used, should 
he gin•n h,v mouth. 

Chloroform in ~nrn ll closes or Jloffman's anodyne wil l sometimes allay the 
severe pain!'-1. The grncral conc~ilion should rccch'c carefu l attention, and in 
many ca~l'S the altarks recur unlil the hcallh is rcslorcd by change of air 
with the prolongrcl U!-lC or arsenic. J f there is anoomia iron may be given 
freely. N itralc of si ln1· in closes of gr. Y.1 to % in a large claret·glass 0£ 
watc·r tnkcn on an empty stomach is useful in some C'ascs. 

There n1·c forms of nervous dyspepsia occurring in women who are often 
well nourished and with a g'Ood color, ) 'Ct who suffer-pa rticularly at night
wilh flal11il•ncy and abdominal distress. The sleep may be quiet and undis· 
turbed for two or three hours, after which they a re aroused with painful 
~Cn!-lations in lhr ahdomcn and eructations. 'I'he apprtite and digestion may 
appear Lo he norrn:i.I. Constipation is, howeyer, usually present. ln many 
of flwsc pi.1tienh~ the condition seems r:.1thrr intestinal dyspepsia, and the 
distress is due to the accumulation of gases. the result of cxcc~sive putrefac
tion. rrhe fats. i;:.b.Hche:;:, and sugars should be restricted. A diastase fer
nv•nt is ~ornelimcs u~crul. ~l' hc flatu1ency may be treated by the melhods 
nho\'C' rnenlioncd. Naphllrnlin, sa1icylate of bismuth, ancl salol have been 
reC'ommrndrd. Horne or these cases obtain relic[ from thorough irrigation 
of Lhe colon al bl1(1Lime. 

Jn all forms of gastr ic neurosis specia l care should be taken to prevent 
con~tipation. 

G. DIS l~AS~S OF TIIE INTESTINES 

I. DISEASES OF THE INTESTINES ASSOCIATED WITH 
DIARRHCEA 

CATARRIIAL ENTER LTIS; DIARRIICEA 

In the cla:.:$ification or catarrhal enteritis th('I anatomical divisions oi the 
howel ha\·c been too clo~cly followed, and a duodcnitis, jejunilis, ileitis, typhli
lis, coliti~, nnd proc·titil" haYc been recognized; whereas in a majority of cases 
thC" entire intc·~tinal trnd, lo a greater or lesser extent, is involved, some
times the Rmall 1110!-lt inlcn~e l y, somet imes tlie large bowel; but during life 
it nrny hr quilr impo:;~ihlC' to say which portion is special ly affected. 

Etiology.- Thr rnuRr~ mny ho either 7Jrinwry or secourlary. Among the 
<·c111:-<1'S of primary cnl<lrrhal enlcrilis arc: (a) Improper food, one or the most 
fn1q111·r1L r~pC'<·i;dly in children. in whom it ro!lows overeating, or the in
ge~li1 1 n or unripe fruil. In 80rnc individuals special a1ticles of diet will 
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nh'a.rs produc(• a !'li;..d1t diarrlia•a. whjch may not be dm• to a rntarrh of lhc 
111111.·o)Oil, hut to i11en.1:n:c<l peritotal::-:is induced hy the offending makri;d. (b) 
\ "ariou~ toxic l'uh:-;lant'c~. :Jlany of the organic poison~. sueh a~ those pro
cluC'('d in thC' dC'COlllJ>O~ilion Of milk aml arlieit'S of food, l'XC'ilc lht• lll05t 

intcn!'c inlP~linal catarrh. Certain inorganic sub~tan<:l'S, as ar:-;enic and 
mercury. ad. h1 the sa me wax. (c) Change~ in the weather. .\ fall in the 
tcmpcrat.urc of from twenty lo thirty degrees. particularly in the $pring or 
autumn. may inclucC'--how. it. is diflicult. to s1y-an ;1cule diarrhcca. We 
fJWak of this as a catarrlrnl proce~~, the re~ult. of rold or of chill. On the 
other hand, the iliarrhnial discm::cs of childrl'n arc a::::-:o('iall'd h1 a rcry sprcial 
way with Ilic exc·r~~ive heat of summer monlhs. (d) ('lurngl's jn lhc con
F-filulion of tho intestinal secrclions. "\\'c know loo littl e about the sttcl"U::; 

tnlcrirns lo be ahlc Lo :-;pc;ik of influences induced hy change in ils quanlit.y 
or quality. IL Jin::; long he~n held lhal an increa~p i11 the a111ou11l of bi le 
pounxl into llic howrl rnighl C:\citc a diarrhct•a; hcnc·c• llw term bilious dia1·
rhci:-a. i-:o frt•q urntly u~rd hy the olde r wrikr:-:. ]'osi-ihly llll'l'C' arc condition~ 
in "hic·li an C':\c·e:-::-:i'c a111ounl of hilc i::; poured into the intl'::-linc, i11crc;1 ::: ing 
the pc• rii-:lul sis, a!Hl hurrying on Lill' c:onknls; but the oppo~ite 1-1lale, a 
~l·anly :-:l'c:retion, hy farnring Lile natural frrn1l'nf11lirn mueh more 
rnmmonly caui-L'H an inte:-:lin;I\ l·atarrh. .\h:::cn('C of Jl<llltrl'afi<: :-:c'CTL'-
tion from lilt• intl•:-:tine has been in c·crl;tin e;1~cs with a fallv 
diarrhll'a. (c) .Ncrroui-: influences. Jl liy no 111C-'a11s dl'<lr how nwnta l :-:.talc\.., 
ad upon thC' ho,\d s, and yet ii is an old ancl lru:-:tworihy oh:-:l'nalion, which 
eYC'ry-day C'.\pNil'll('(' eonfirm~. th;tl the mt11bil ~talc 111;1y profou ndly afl'ccl 
the inte~tinal c:anal. These i111lucnet$ :-;Jwnld nol propl'rly lie con:;idcrcd 
umkr eab1rrhal protc:0:-c:-:, as Liley resu lt i:<irnply from iHc:rl·asc•1l peristalsis 
01· inc· rca::;ed ~C'C' rdion. and arc usually dcf.cribcd under the \wadin g- n<'rvous 
dian·/ia'{t. Jn d1ildr·l'll it fH•quenlly follow:-:. fright. IL is c'<11Hmon 1 too. in 
adult~ as a result of' rn1otion;li di~turhanc-c:-:. . Ca11:-:.tatt 1111 1nlio 111-1 :i ~u rgcon 
who ahn1.r:-:., ht•l'ort' nn irnporlanl oprrnlion, had wall1 r·y diarrlHi'tl. Jn h,\'S
tcrieal wo111c'11 ii is seen us an occa~ional occ·u1Tcnc·c, due In lra11:-:.it•ni cx
rilrmC'nl. or as a chronic, protracted diarrha•a, which may la~l for months 
01' (' \Cll \'Ci.ll'S. 

Arncn.1g the seconda ry C<lll~<·s of inlr~!inal <':ttarrh may bC' 111cntion<'1l: (a) 
Infectious cli ~ca~cs . Dyi-:cntery, cholera, typhoid fc_•Ycr, pj'tl~mia, Rcpticrnmja, 
liil1l'rculo:-:ii:.:., ancl pneumonia arc occai-:.ionally a~:-;ociatcd wilh inle~Linal ca
tarrh . Jn dy:-:rntl' l'Y and Lyphoill feyer the 11kt•ratio11 is in part l'l'~po11~ihlc 
for the catarrha l co111lilion, hut in cholera it i~ prolia\Jl_v a dirC'd influcnC'C 
of tile ha('illi or or the fo:\i c: 1ualcri;.1J:.; pro1l11C'ed h.r them . (b) Till' l'.\kn
~ion of inflannn:itory proc'l':'H'~ from adjacent part~. ' l'hu!', in pNiloniti~. 
t•al:1rrlrnl :-;welling and incn•r1:::.cd ~e<'rl'lion arc ahrny~ Jll' l':-:{'nL in thr 111uro$a. 
Jn C':lH'~ Of inrnginnfion, Jicrnicl, f111Jerc:Ulo~i~. 01' t<lll('('i"OU~ Ukt•ration Cafar
rJiai Jll'O('C':-<i-iC'R arc c_·omrnun. (f) ( 'i rculalory cfo.;lurharn·c' Cilll~l' a talarrlrn l 
cnh•ri ti:-;. u:-;uullr of a clironir c:harnc:ler. This is com111011 in <li!'.c·a~cs 
of the liH'l'. :-:.u

0

th ns :ind in chronic uffrction:; of the hra rl and 
lunµ:-;- all C'ondition~. in faet. whic·h prodt1('C (111gorgc111ent of the tc•rntinal 
hrnnl'iivs of the porla l \C'~sr l~. (cl) In Ilic cad1rrli(' C'Ondiliom; nwt with in 
eancl'r. profound nrncmin. .. \ddii-:on·s di:-:easc, and Brigh l's disease intc8.tinal 
calarrh may occur as a lennfoal CYcnt. 
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Morbid Anatomy.- l t is rare to sec the muc·nus ml'm\,nrnc injrdL·d ~ n·1nrc 

commonly iL is pale and con'rcd with mucus. In the uppc·r part of tlw ~11rnll 

intc~linc tlw tipR of lhc ,·alrnlcn conni,·entcs may ht• dcl'ply inj<"d<·tl. En•n in 

extreme gradrs of portal obstruction intcmc hypl'l'i.l'lllia i8 not ofkn :-;rcn. 
The entire mucosa may be softened and infiltratPd, the lining cpiU11 li11111 
swollen, or even ~hcd, and 2ppearing ~s 1nrgt• flakes ;1111011µ- the inlP~ti1wl 

conlcnl8. This i!', no doubt, a post mortem change. 'l'lil' lymph follide~ arc 
almo~t ahrn_ys swolll'n, particularly in children. The J1l'.n1 r

0

s pakht':,:. may 
be prominent and the ~olitary follicles in the l:.trg-c 1111d i-:rnall howcl may 
stand out with distinctness and prcscnl in llie c:l•nln.•:; liltll' erosions, llie 
80-callcd follicular 1il crr~. This lllJ)' he a fcalurc in llie i11le~Linc 

ln a]] forrns of Cillarrlial enteritis in childrc11, frrl'~Jll'Clirc o_f lhc in-
lC118ily o[ lite <li:irrhu'a. 

\\1hen the 11roccss is more ch roni c the rn11coi-:a h; fir111cr, in ~orne iw•lanccs 
thickened, in others distinctly thinned, and lhc 'illi and follicle:-1 present a. 
slaly pigmrnt.ai.ion. 

Symptoms.- ,\ cutc and chronic forms n1ny be rrcognizl•cl. Tho imporl~111t 
~.rmplorn o.t bot.Ii is diarrhu'a, which, in the majority or is the 80ic 
indication oi this condition. Ji. is not to be suppoH•d t.lwt. is in-
'ariably cau~ccl hy, or a~~otiat.cd with. calarrhal r11t.critis. as it may be pro
duced by ncrrous and other infl uences. H i:-1 prohah le t.h<lt catarrh of the 
jejunum rnay C\h;t without. any diarrhcca; indeed, it i:-t a \'ery c:o111111on cir
cumstance to find pMt morlem a catarrhal state of the !'lll<tll bcmcl in per
::;ons who harn not had diarrhcra during life. ' J'hc ~lool ~ vury l'Xlrcmcly in 
charnctcr. The color depends upon the amount of bile wilh whic:l1 lhey arc 
mixed, and they may be of a dark or blacki::.11 brown, or of a light. yellow, or 
CYen of a grayish-white tint. The consi!:'lcncc is mrnall_y ver.r lhin and 
watery, bul h1 Home jn:.;lam:es the slools a rc pullr1ceom1 li k<.' t.hin gna.•1. Por
t ions of undigcstC'cl food C<lll ofkn be seen (limlC'ric diarrhm1), and flake:; of 
J'Ci lowish-brown rnueu~. Mi croscopically there }lr(' innu111t·rablc micro-or-
gan i ~ms, cpilltC'lium and mucous cells, of phosphate o[ lime, oxalate 
of Jirnc, and occasionally chok~trrin Cllarcot.':; crr:-lnls. 

J>ain in the abdomc~1 is u~ually prcsenl in llic :t(·;tlc ca lanlrn\ C'nlcritis, 
particulnrly when due lo food. H is of a coli c:ky chanH: ler, and when the 
colon is invol\'cd tliC'rc may be tcncsmus. l\forc or lc:'S tympanile~ e:xi~ts. 

and t.l1cre arc gurgling noii:-es or horborygmi, due lo the rapid pa~$agc of fluid 
:rn<l gas from one parl to :rnolhcr. ]n the very ac·ule attack:-. there may 
he 'omiting. l~'evcr is not, as a. rule, present, but there may bl' a ~lighl clcwt
iion o[ one or two degrees. 'l'he appetite is lost, t.lwre is inlcn~c thir:--l, ancl 
the tongue is dry and coaled. ln very aculc ca .... e~ . "hen llie quantity of 
fluifl lo:-L i:; grral and the pain cxccssi\'e, there m:iy he c:ollap~c i-y111pto111s. 
The nurnher of C\'acuat. ions varies from four or fiYC' to twenty or more in the 
cour~c of' lhe day. 'L1hc allack lasts for two or lhrce dayH, or ;nay be prolonged 
for a wcl'k or ten days. 

Chroni c cala l'rh of the bowels may foll ow lhe acute form, or may come on 
gra.clually as an lnclependent affect ion or as a sequence of obstruction iu the 
portal circulation. It is cluu-acterizec1 by diarrhcea, with or without colic. 
The dejections vary; when the smal l bowel is chiefly involved the diarrhcca 

is of a licnteric character, and when the colon is affected the stools are thin 
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aJHl mixC'<l with much mucus. _\ special form of mucous cliarrhrea will he 
suh~r<pu:ntl,v clcscrihl·d. The general nutrition in these chronic Ca$l'S h 
µn:aUy dh-lurbcd; there may be much loss o[ Hcsh and g reat pallor. The 
pati~·nb arc inclined lo suffer from low sp irits, or bypochondriasis may 
cll'H•Jop. 

Diagnosis.-It is i111porlnnt., in the first place, to determine, if possible. 
1d1dher the large or small bowel is chiefly affccled. In catarrh of lhe small 
howl•l the tliarrhcra is less marked, the pains arc or a colicky charac:ll'r. bo r
horygmi arc noi so frequent, the freccs usually contain portions of food, 
nrnl a rc more yellmri:"h-grccn or gra_yish-.rel low and flocculent and do not con
tain much rnucus. \\'hen the large intestine is at fault there may be no pain 
whatc.•H'r, as in the catarrh of the large in testine associated wW1 tubcrcu
J m"i~ and Bright's disease. \V11en present, the pains are most. intc1wc, and, 
if the lower portion of the bowel is inrnlved, there may be marked tc11csmus. 
The stools have a uniform soupy consistence; they arc grayish in color and 
granular throughout, with here and there flakes of mucus, or they may con
ta in very large quantitil's of mucus. 

'J'hcrc arc no po~itin~ symptoms by which the diagnosis of cluoclenilis can 
be made. lt is rnmally a:-:.:.ociatccl with acute ga~Lritis ancl, if the process 
extends into the bile-duct, with jaund ice. Neither jcjunitis no r ileitis can 
be separated from general intestinal catanh . 

The Creliac Affection.-l'nder this hcalling Gee has dc::;cribcd an inlcstiual 
cfo:orcler, most commonly met with in chilcll'cn bet\\'ccn the ages of one and 
fin.•, characterized by the occunence of pale, loose stools., not unlike gruel or 
oatmea l porridge. '!'hey arc bulky, not watery, yeasty. frothy, and c:d l'cmely 
olfl'nsi\'C. The affection has rcccfrcd va r ious names, rnch as diarrlrnn alba or 
cliarr/l(ca, cliylo::;a. Ii is not a:.:..sociated with lubcrculo:::is or olhcr hercrlilary 
cli :-ca:-e. Jt begins in :; idiously and there are pro7rCl'.'Si\'e wasting, weakness, 
and pallor. The belly bccbrncs doughy uncl inela~tic. There i :::; often flatu
fonry. Fever is ur:twlly ah~l·nt. The d i~ca~e is lingering and a fatal tcr111im1-
tion is co111111on. 80 for nolhi ng is knO\\'ll of Lhe patholo~y or the disease. 
l 1kcrnlion of lhc inlc!-ili1ws has been met wiLli. but it is not constant. 

Sprue or Psilosis.-.\ rema rka ble disease of the tropjcs, characterized by 
"a jHTlliiar, inflamed, ::5t1pcdicially ulcerated, exc•cedingly se n ~itive condition 
of the mucous membrane or the tongue and mouth; great wast in~ and ana~
mia; pale, copious, arn] often loose, frequent, and frothy fermrnting :.:.loo!~; 
very gencrnll,r hy more or less diarrhm_1; and a l::5o hy a markc•d tendency lo 
rd:ip:;c'' (.\l:rn:::-on). U is Ycry pre,·alcni in India, China, :mcl Ja\'a. Noth
ing <kfl nite is known a!:i to its cause. 

\\'hm fully esl<1blishe<l the chief sy mptoms nre a cl islurhccl condition of 
the bowels, pale, ycat>ly-looking stools. a raw, hare, sore corn litio n of the 
tongue, mouth, and gull ('t, i:omelimes wilh actual superficial ulceration. \\'ith 
tht'E=e ga:-tro-i nte:-tinal symptoms there arc a:.:.::;ociated amcmia. and gcnNal 
wnsting-. lt i~ Yery chronic "~ith numerous rclap~es . There nrc 110 charac
f(•ri:-lic a1Miomiral chang-cs. There arc usually ulcers in the colon, and the 
J'renc·h think it is a form of dY~eutcrv . 

~ l an:-on recommends rc~t a;1d a ntilk diet ns curatirn in a large propor
tion of the cm•cs. The monogrnph by Th in and the article by Manson in 
Allhutt nnd Hollcston's System give very full descriptions of tho disease. 



520 DJ SEASES OF THE DIGES'l'IVE SYSTEM 

DIPHTHEROID OR CROUPOUS ENTERITIS 

A croupous or diphtheroid inflammation of the mucosa of the small aad 
large intestines occurs (a) most frequently as a secondary process in lhe 
infectious discMes-pncumonia, pyremia in its various forms, and l)•phoid 
fc,·er; (b) as a terminal process in many chronic affections, such as Bright's 
disease, cirrhosis of the liver, or cancer; and (c) as an effect of certain poisons 
-mercury, lead, and arsenic. 

There are three different anatomjcal pictures. In one group of cases the 
mucosa presents on the top of the folds a thin grayi<h-ycllow diphlhcroid 
exudate situated upon a deeply congested base. In some cases all grades may 
be seen between the thinnest film of superficial necrosis and involvement of 
the entire thickness of the mucosa. In the colon similar tn:mi;verscly ar
ranged areas of necrosis are seen situated upon hypcr::cmic patches, and it 
may be here much more extensive and involve a large portion or the mem
brane. There may be most extensiYe inflammation without any involve
ment of lhe solitary follicles of the large or "nail bowel. 

Tn a second group of cases the membrane has rather a croupous charac
ter. rt is grayish-white in color, more flake-like and exlcn~ivc, limited, 
perhaps, to the crecurn or to a portion of the colon; thus, in scrC'ral cas('S of 
pneumonia l found this flaky adherent false membrane, in one instance form
ing patches 1 to 2 cm. in diameter, which in fonn were not unlike rupia 
crusts. 

In a third group the affection is really a follicular enteritis, inv(llving 
the solitary glands, which are swollen and capped with an area of diph
theroid necrosis or are in a state of suppuration. Follicular ulcers arc com
mon in this fonn. The disease may run its course without any ~ymptoms, 
and the condition is unexpected ly met with post mortem. In other in~tanccf.: 
there are diarrhcea, pain, but not often tencsmus or the passage of blood
stained mucus. In the toxic cases the intestinal symptoms may be 
marked, but in the termina l colitis of the fevers and of constitutional 
tions the symptoms are often trifling. 

'l'hc ulcc>rative colitis of chronic disease may be only a terminal event in 
these diphlhcroid processes. 

PHLEGJIJONOUS ENTERITIS 

As an indei}endent affection this is excessively rare, even less frequent 
than its counterpart in the stomach . It is seen occasionally in connection 
with intussusception, strangulated hernia, and chronic obstruction. Apart 
from these conditions it occurs most frequently in the cluodc>num, and leads 
to suppuration in the submucosa and abscess formation. Except when as
sociated with hernia or intussuseeption the affection can not be diagnosed. 
The symptoms usually resemble those of peritonitis. 

ULCERATIVE ENTERITIS 

In addit ion to the specific ulcers of tuberculosis, syphil is, and typhoid 
fever, the following forms of ulceration occur in the bowels: 
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Follicular Ulceration.-.\s JHCYioui;:Jy mentioned. this is rnci with ,·cry 
l'0111111011 ly in lill' diarrhccal c\i~ea~cs of C'hildrcn . anrl al~o jo the ~ccondary 
or terminal inflammations in many feyer:::. and ('011:-<lilulional di£ordcrs. rrhe 
uk·l·r~ an• $mall. punched out, wilh e.harply cul c:'lgr~. and lhC'.Y arc usually 
li111ited to tho follicles. With this form may bo placed the catarrhal ulcers 
or some writers. 

Stercoral ulcers, whil'h occur in long--sianding- caH'i::. of con~tipation. Ycry 
remarkable indt1c•cl arc the cases in which the sacculi of the eolon hccomc 
fillc<l with rounded small Fc_rba la, some of which produce cfo.:tinel ulcers in 
the mucous mcmhrnnc. rrhc fr('cal masses may haYc lime Falis deposited in 
them. aJl(l thus form little enteroliths. 

Simple Ulcerative Colitis.-8in1plc idiopathic or innominalc ulccrati\·e 
<·olilis hm; been differcntiatC'd from a111(('bic and bacillary dy~enlery by Jlale 
\\.hilc and others. J t is a disease or adull1', or unknown origi n. rrhc sexes 
arc equally altcdecl; of 177 ca~cs co llcdcd by .Eric 8rnilh, 89 were in males. 
~omo patients ha\·e ha cl previous bowel trouble: 80111cti111cs there have been 
inkrmitlC'nt attacks of diarrhcrn and coustip.1lio11. \\'hen establ ished, the 
main featu res arc: 

(a) Diarrhrca: the molions Yery frequenl in lhe clay, up to ~O or :m. 
u~ually 8mall , bile-~lainc<l, \dth mucus and bl<iod, somclimes mixed with the 
motion or separate. 'J'here may be cloltC'd lu111ps of blood, or the blood is 
uniformly mi.\ed, rind the motions 1ook like ant:hO\-,Y sauct•. 'J'he pain, while 
SC'\'C'rC', is usually diffu~, abdominal, and colicky, and, 11ot so frequently, in 
the rectum. :Alany or the motions pass without pain. 

(b) J•'cYcr, which occurs in the majority of the cases, though seyere 
for111s may he frC'e throughout. 

(c) Wasti ng. clchility, and progrc~~iYe a1w:'mia. 
The cli ~case may rnu a acute cour~c. hut mrni-l fre()uenlly it is 

l'hronic, lnsting from eight to three or four months. 'J'rnnsient im-
provement rnay follow, and a relapse. Death is rno!-'l c:omrnonly from ex
haustion, occm.:.iona lly from hrr!morrhage, and in a few in ~tanccs from per
fornlion. PosL rnorlcrn, the colon is dilaled, oftC'n without hypertrophied 
walls: lhe ulceration, as a rule. limited to it and ,·rry l'\tensirr. the ulcers 
ranging in si;.:c from a pin's head to large area~. with infiltrated, rarely un
dermined, edges. 'J'he Shiga bacillus is not pre~enl; the colon hac:illi are 
found in rnrious Corm~, but no one organi~m has apparently any clcfinile 
relation to the cfaca~e. 

Ulceration from External Perforation.-Thi~ ma.\· m:<ult from the ero
sion of new growths or, more commonly, from localized pC'ritonitis with ab
scess formation and perforation of the bowel. Thi~ i~ llll't wilh most fre
quently in tuberculous peritonitis, but it may occu r in thC' ab:-ce~s which 
follows perforation of the appendix or suppurati\·e or gangrenous pancreatit.is. 
Fatal h:.cmorrhagC' may result from the perforation. 

Cancerous Ulcers. - Jn very rare lnstnnces of multiple cancer or i:;ar
coma the submucous nodules break clo"11 and ulcerate. ]n one case the jJeum 
conhdnecl eight or ten sa rcomalous ulcers secondary lo an extensi\'C sarcoma 
in thC' neighborhood or the shoulder-joint. 

Solitary Ulcer.-Occasionally a solitary ulcer is met with in the crecum or 
colon, whidt 1m1y lead to perforation. Two instances of ulcer or lhe c:.ccum, 

35 
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both with perforation, ha\·e come under my obscrrnlion, and in one im~tance 
a ~imple ulce r of the colon perforated ancl led to fatal p1.!riloniti1-1. 

Diagnosis of I ntestinal Uleers.-As a rnlc, diarrhu·a is prc~cnt in all 
ca~es, buL exceptionally there may be cxtensiYe ulceration, particularly in the 
small bowel, without diarrhcra. Yery limited ukcrntion in the colon rnay 
be flS8oeiatcd with frequent stools. 'J'he character of the dejections i~ of g-rcat 
importance. Pu~, shreds of tic;:suc, and blood arc the lllO!::it vaJuaiJil' indica
tions. Pus occurs mrn;t frequently in connection "·ith ulcers in the large 
inte~tine, but when the bowel a lone is im·ohccl the <1mount is rarely great, 
and the pas:-:age or any quantity of pure pus is i.lll indication that it ha8 come 
from without, mMt commonly from the rupture or a perictcca l abscess, or 
]n women of an abscci::s of tile broad ligament. l )us may also be pre:-:cnt in 
cancer of the bowel, or it n1ay be due to loca l di:::.easc in the :rectum. A 
purulenL mucus rnay bo present in the stools in cases of ulcer, but jt, lws not 
the same diagnoslic value. The swollen, sago-like masses of mtwus which 
arc helicvccl by some to jndicate follicula r ulceration arc met with also in 
mucous colitis. 1 l::e11101Tlwge is an jmportant and va luable symptom of 
ulce r in ihc bowel, particularly if profuse. H occurs under so many cond i
tions that taken alone it may not be specially significant, but with other 
coexisting circum:;iances it may be the most important in<.lic:ation of al l. 

Fragments of liFrnc arc occasionally found in the i-.tools in ulcN, particu
larly in the c:den~iYC and Tapid sloughing in clyscnteric proces:"C5'. Definite 
portions of mueo~a. Fhreds of conneciire tissue, and even bits o[ lhc muscu
lar coat may be found . Pain occurs in many cases, either of a diffuse, colicky 
charnde r, or sometimes, in the ulcer of the colon, very limited and well 
defined. 

Perforation is au accident liable to happen when lhe ulcer extends deep
ly. I n tho ~mall bowel it ]cads lo a ]ocali zed or genera l peritonitis. In the 
large inlci;!inc, too, a l'ata l peritonitis may result, or, if perforation lake:-; 
plnce in the pm~tp 1·jor wall of the ascend ing or dcRccmli ng colon, lhe produc
tion of a la rge abscess cavity i n t he retro-peritoneum. 

Treatment of the Previous Conditions 

Acute Dyspept ic Diar r hrea.-.\JI solid food should he wilhlJ<'lcl . H \"Om
iting is prC'~cnl itc lllilY be giYcn, and srnall c1uanlilics of milk a.nd soda. 
water may he taken. 1f the attack has followed the eating of large q11a11li
tic::-.; of indige:;;tilJlc material, cnslor oil or calomcl is advisable, but is not 
m1cc:-;!-lar.r i[ llle patient has been freely purged. JI the pain is severe. ·20 
drops (l.3 c. c.) of laudanum and a drachm (1 c. c.) or spirit of chloro
forn1 may lie gi\Cn, or, if the colic is very inll'n~e, a hypo<lt·rmic of a quar
ter o[ a grain (0.016 gm .) of morphia. It is not well to check lhc <liarrl1tl'a 
unlcsi:: it is profuse, as it usually stops spontaneously witliin forly-eight hour:". 
lf prr> islenl, the aromalic chalk powder or large doers of bismulh (:JO to {0 
grainR, 2 ~rn.) rnay be giYcn . A small enema of starch ('2 ounces, 60 c. c.), 
with 20 drops (1.3 c. c.) of laudanum, ernry six l1ou rs, is a most valuable 
remedy. 

Chronic diarrhcea, including chronic catarrh ancl u1cerativc enlcrilis. It 
is impor tant, in the first place, to ascertain, i[ possjblc, the cause and whether 
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uk1·raticm is pm•t•nt or not. 80 much in treatment <lrpend!'. upon the careful 
('\:1111inalio11 of lhl' f;tools-ai-i to the amount 0£ mucu~. the prP:-:cnc·e of pus, 
tlu: ut<:urrt•ncc of paral"itc~. and, above all, the i::.tatc o[ digc:-:.tio11 of the food
that the praditioner ~hould pay 8pccial attention to ilwm. )!any patirnts 
t'imply require re:--t in lied and a restricted diet. Chronic diarrhrra of many 
months' or even of l'Cvcral years' duration may be ~omcti1m"s l'Hrcd hy ~trict 
confinement to bc1d and a diet of boiled milk and albumen water. 

In that form in which immediately after eating there is a trndcnc_y to 
looi::c crncualions it is usually found that some one article of diet is at fault. 
The patient e.houlcl rest. for an hour or more after mt'als. Somdimc:.; this 
alone is suflicient to prcYent the oerurrencc of the diarrhcL'a. In tlHlBC forms 
which clepencl upon abnormal conditions in the small intc~line, citlwr too 
rapid peristals is or faulty fcrmcntative procc:.i:::cs, biF.muth iR indicated. 1t 
11111Rt be given in large doses-from half a rlrarhm to a drnclrn1 ('.? lo I gm .) 
tlirrc limes a clay. The smaller doses arc of UUlc 11:.ic. Saplithal in prepara
tions he re clo much good, given in closes of from JO lo 15 grains (1 gm.) 
four or fi\'C limes a clay. Larger closes may be needed. Salol au<l the sali
CJ!atc of bismuth may he tried. 

An ext remely oh!:itinatc and intractable iorm is the rliarrhcra of hy:.:terical 
women. A systematic rest cure will be fo 11ml mo~l ~Hhanlagcou~. and if a 
milk diet is not well borne the patient may be fed cxclusiYely on cJ!g al 
humen . The conrlition :::ccms to be associated in ~omc C'<l!'L'S with ine:rcascd 
pcristalsi:.:., aml in such the bromides may clo good, or prL'parations oC opium 
may be necessary. There arc instances which prom mo~t oh!'linate ancl resist 
all fonns or trcalrncnl, nncl the patient may be greatly reduced. .._\. change of 
air and surroundings may clo more than medicine~ . 

] n a large gr oup of the chronic diarrhccas the rnisehil'f is seated in the 
colon and is clue to liiccrnlion. Medicines hy the mouth are hrrc of little 
n1\ue. The stools f-lhoulcl be carefully watch.eel and a diet arrnngcd whjch 
sha ll leave lhe smallci;;t possible residue. Boiled or peplonizcd 111ilk mc1y be 
giYen, but the sloo lR shou ld be c:\aminccl to sec whether there is an cxcc:"s of 
food or of curds. l\ leat is, as a rule, l>aclly borne i11 lhc~e cascR. 'rhe cliar-
1:1Hra is best treated by encmata . The starch and laudanum ~houlcl be tried, 
but ,\·lien ulccralion is present it is better to use a~tringenl injcclions. From 
2 lo 1 pints of warm waler, containing from half a drachm to a clrachm 
('-! to ·h gm.) of nitrate or si!Yer, may be mecl. Jn the chronic diarrhcca 
whiC.'h follows cly:-:entery this is particularly aclranlag£'Ollf.l. l n g"iving Jarge 
injt'etions lhe patient should be in the dorsal po~ition, with the hips ele
Yatcd, and it is bc!:it to allow the injection to flow in gn11lually from a !'iphon 
hag. ]n thi8 way the entire colon can be irrigakcl and the p;.1lient can retain 
the injection for SOlllC time. rrhc silver injections ma.\' be Yer_y Jl<linful, but 
they arc inraluahlc in all iorms of ulceraliYc colifo;. ,\cdatc of lead, 
hor:1cic acid, sulphate of copper, su lphate of zinc, and sa li cylic acicl ma.v 
he u~ccl in ] per rt' nL solutions. In ohslinatc eai:c's appenc.licostomy should 
be clone nncl th!! bowel irrigated through the open ing. 

In the intense forms of eholcraic diarrhcea in adults associalccl wiLh con
i:;tant vomiting ancl frequent watery discharges the paticnl should be given at 
once a hypodermic of a quarter of a grain of morphia, which shou ld be re
peated in an hour if the pains return or the purging persists. 'l'his gives 



5~+ DJSEA8ES 01" THE Dlf:ESTJ\'E SYSTE~I 

prompt relief, and is often Lhe only mcdiC'ine m 'cf lcd in lhe attm:k. The 
patient should be giYcn stimulants, and, when the \'0111iling is allayed by 
suitable remedies, small quantities of milk and lime waler. 

Il. DIARRHCEAL DISEASES IN CHILDREN 

Children arc particularly susceptible to cfo:ordcrs of the alimentary tract. 
Although scYcral forms arc recognizcclJ they so often merge the one into the 
ollwr lhai a !"harp diftcrcntiation is impos:;;iblc. 

General E t iology.-Ccrtain factors predispose lo diarrliCX"a. Ao1·: .-rrl1c 
1argC'st number of cases oc<.'ur ju~t.. nfic r the nuri.:.ing pe riod; the highest 
mortality is in the second ha lf of the fin;t year, when this period falls in the 
hot weather; hence Uic dread of the "second summer."' 

D11~T.-Di11rrhma is most frequent in artificially fed babies. or nineteen 
hunclre<l and forl0•-lhrcc falal cases collcclc<l hy ] l oll, only 3 per cent. were 
breast-feel. The recent agitation for pure milk in the large citic8 ha~ de
creased mutcrially the number of cliarrhO.!a ca8es among boltlc-J'cd infant::; . 

Among the poor the bowel complaint comes with artificial feeding, and 
is clue either lo milk rn-suited in quantity or poor in quality, or lo indigestible 
arlidcs of diet. Very many of the fatal cases have been fed upon condensed 
milk. 

'l'EM l'EHATUnB.-Thc relation of the atmospheric lc111pcraturc lo the preva
lence of the disease in children has long been rcco,i:..111izcd . The mortality 
curve bC'gin8 to rise in l\Jay, increases in June, reaching lhe maximum in 
July. and gradually sinks through August and September. The maximum 
corresponds closcl.v with the highest mean temperature, yet we can not re
gard the heat itself as the direct agent, bul only as one of f.::C\'eral factors. 
Thus the mean tcmprralurc of June is only four or five cleg-rCl'S lower thau 
that of July, and yet t he mortality is not more lhan onc-lhird. Sl'ibert, 
who has carefullj' analyzed the mortality nnd the lc11qwrntnrc monlh by 
monlh ju New York for t.cn 3•cars, _fails lo find a constant n 1lnlion between 
the degrees of heat and the number of cases of di~1rrhcL'<l. Neither barometric 
pressure nor humidity appears to have any innuencc. · 

R.\CTEHJOLOGY.-Thc disco\·ery by Dm·all and Ba~~elt, working at the 
Thomas Wilson Sanilarjum, in the clcjecta of chil<ln.'n suffering from sum
mer cliarrhcca, of a bacillus apparently identical with the org-ani~111 ~hown 

by Shiga to be lhc cause of epidemic dysentery in Japan, has awakened 
renewed intcre~t in the relation of bacteria to tlicl"c dir:;orclcrs in children. 

'rhc Hockefeller lnslilutc research showed lhal this organi~m wa~ prc:-:cnt 
in a large number of cases of so-calleU "summer cliarrhn""a." Xo in~lances 
of cholera infanturn were studied. rr1ic ]ahoralo1·y studies of illarlini and 
Lenlz, Flexncr1 Hiss, Parke, and others indicate ·thnt there i~ a group of 
closely allied forms of bacil l i differing slighlly from lhc original Shiga 
bacillus in their action on certain sugars and in agglutinating properties. 

The type of organisms most frequent ly associated wilh the diarrhcras of 
chi ldren belongs to lhe so-cal led "acid type," and, unlike the Shiga cultures, 
ferments mannitc with acid production. 

The causal connection of this 6roup of bacteria with all the diarrhmal 
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d1~Pas1 ~of l'hildren ha:; not i>cen prowd. Jn the hands o[ !=Ome workers they 
han:• het'n found in the fo:ices of a large proportion o[ all cases examined, 
a1Hl al~o Jci-.s frequently in the sporad ic dinrrh1Pas occurring throughout the 
y(:ar. These organi~ms arc often fotmd in comparaliYely sma ll numbers, 
and arc more easily isolated from mucus or blood-stained stoo l ~. They occur 
in the acute primary inll'stinal infection in children, in i.:.uhacutc infection 
without prc•\·iom~ symptoms coincident with or follow ing other acute dis
C'<b(·s surh mi measles, p1wumonia, etc., and in the terminal intestinal infec
tion following 111aln11trilion or marasmus. They lrnve been found in breast
fl•il infants as well as boUle-babie:.:. 

Thr mo(lc o1 entrance o[ the organism has not been detennined. Simul
tnncous outh1·t•nkf; of mnny cases in remote parts of a community w11erc there 
rnn he no con1111on mi lk supply, and occurrence of the cliseaB-c in breast- and 
eo ncl C'ni;c•d-n1i lk-fcd babies, jndicate that cow's milk is not the only conveyor 
of the inJ'edion, and point to some common ca u ~e, possibly lo the water, as 
a mC'a ns of' conlam inaUon, although dysentei1' bacilli have not yet been iso
latrd from city waler. 

The i111portancc o[ other organfams must not be overlooked. The observa
tions of J1:schcrich showed the remarkable simplicity of bacterial flora in the 
intestines of healthy milk-Ced children, Bacterium, laclis ct'1·oge11es being pres
('llt in the uppC'r portion of the bowel and Bacterium coli co11w1une in the 
lower bowel, each alrno~t in pure culture. 

\\'Jwn diarrhn•a. is !'Ct up the number and va rieties of bacteria are greatly 
inerea!'t•d, alt hough herdoforc no forms had been found to bear a constant 
or !'pC'rifir rl'1;1tion;-;hip to the cliarrhreal f::cccs. 

Certain cliarrhct•aR in rhilclreu a.re appan~nUy induced by the lactic acid 
orgn ni sms in milk. others by colon or 71roteus bacilli~ and othcrR, again, by 
th!.' pyogtnic l'OCli nnd other forms; all these bacteria may be as::;ociated with 
the cly::;cnlcry ln1dlli. 

There is considrrnble evidence to support the view UrnL t.he clestnlCtivc 
leRion!' of ihr inlcslines may be produced by the 8 trrplococcus 7J,1Jogenes after 
an initial infection with a member or the dysentery group. 

Morbid Anatomy.-lo mild cases there may be only a sli ght catarrhal 
swelling- of till' muco~a of both small and large bowel, with enlarge ment o[ 
the lymph follitle:;;. 'l'he mucous membrane may be irregu larly congested; 
often thi~ i~ mo~t mnrked at the summ it of the fold~. ']'he subrnucosa is 
m•uall\' infiltrated with serum and small round cell ~. In more sc,·ere cases 
11lccraiion rna.v take place. 'The loss of suJ)stancc begins, usually, in the 
muco:.;a. m·C'r Rwollen lymph fo1licles. About the ukcr there is a. more or le:::s 
clit'lincth· marl..:rd inflammatory zone. 'The clestruelion or the tissue is lim
itt·d io i1ie r<·gion or the ro11iC1es ana becomes prog-rC>ssive b.r the union of 
~e,·erul adjoi ning uleer:::. Thi s proces:; is usually confi ned to the lower bowel, 
ancl may he rn e\i.Pnt'iH" as to leave only ribbons of intact mucosa. 'J'he ulcers 
newr pt•rforah'. Harr ly there is a croupous or pseudo-memb ranous enteritis 
affedi ng !he lower ilium, colon, and redum. '!'he co nstant fl'atures are 
the inrr<·a~t·d !"iC'c•n•t ion of mucus and the lymphoid hyperp lasia . ~l'he mcscn
teric glundR nre <1111.ngrcl. 

'rhe <-iHmgr~ in the other or1tans ar·C' nrilhcl' num C'rous nor characteri stic. 
lhoncho-p nt•11111onia oc·rur~ in many <·:is<'~ . 'l'lie Jiver is often fatty, the 
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£pleen may he ~wullcn . Brain lc:;;ions a re rare; the ml'lllhmnc:.; ancl suh
slancc nn.' often nnft"mic, but nu .. 1uin giti~ or thrombo:-;if.I is n•ry unco111mon. 

Clinical Forms.-.\ CCTE ixTESTJ~.\L r xoJGEH'l'IO.:\.-'l'hi ::; form 0<.'('lll'5 in 
chil(lren of all ag0~ . orncl is a::;sociatcd with improper frnnl . 'J'hc !'_Ymplom~ 
ofh'n hl•gi n ahrnplly with n:.u1~ea and rnmiting-. nr. l'!'Jlt't.:inlly in sl rong<.1r 
C'l1ildrcn, H'YC'ral hours or a day or two after the cli:-;tu rhing diet. 'rhc loC'al 
1'j'll1JllOm!' a re colicky pain~, m~deratc tsrnpa ni tcR. nnd dinrrh(ca. The stools 
a re four to ten in twPnty-four hours; ai first frt'r:il, then fluid, with more 
or ll':-\s mucus and pariiciPs from uncligc~kcl rnatl1rial. Tlwrr is no !Jloo1l. 
The mrnal i11t(·~ti 11 ;1l hac·!Pria nrc fou nd. Occa~ionally, when there i~ 111ucu~. 
dyi:wntl't'.)' lrncilli ar(' jJl'C'~C nt. '!'here is ahrays fe ver. H i ~ rarC'l y V<' ry high, 
and llt'H'r conli111H'H. rl'he pul ~e may he rapid an cl the pro:-;lralion marked iu 
\'Pry you ng or Wt':tk chi ldren. 'l'lwse sy mptoms usua lly suh:-;ide Rhortly after 
tlw ('111pfyi11g or lhc bowel. 

In weakene1 l in fan ls, or when the treatment lias been delayccl or the diet 
r emai n!4 u11rlrn11g1•1l. this cfo•turbnucc may lead to more sedous conditions . 
. \Hacks o[ intr~linnl indigrstion tend to recur. 

A c PTE DYKl'El':-iI.\, 01r FErtMENT.\TIVE DcA11H1m:A.-This form is charac
leri zNl h,r morC' r:l'YC' l'C' eon~titutiona l symptoms. H may begin after an in
te:-;tinal iJHligC1Rtion O( Se\wal days in which the stools arc fluid and o[cn
~j,·c. and contai n und igested food and curds. Jn other ca~es the disease sets 
in abruplly with vomiting, griping pains, and fever, which may rapidly 
reach 10 ~ 0 -1 03°1'1. 

Nervous i;ympioms arc usually promfr1ent. Tho child is irritable and 
i;lerps poo l'131• Conrulsions may usher in ihc acute symptoms or occur later. 
An inrn·n:.;ing llrowsinc~~. ending 111 coma. has been noted in mnny cases. 
The st ool~. \\ hich \'ary from four to twenty in iwcnty-four hours, soon lose 
ihrir l':rral clmrnclcr ancl become fluid. l ,aicr they consi~t 1a.rgely of green 
or tran8h1 cl'nt nn1r11r-:.. J\n occasional fl rck of blood is noticed in the mucus, 
but tltir-:. is 1w,·cr present in large amount s. 

:h i icrof:copieally. hcsiclcP. the food rrs.id uc and mncons strands arc a rnod
eralc~ number of lcncocytrs ancl Ted bloocl-corp11srlcs. Epithelial cells are 
.fot1nd with numrrous bacLNia. 

The acute i-ymptorns generally pass away iu a few clays :with judicious 
irratrnent. Hclnp~C'S aro frequent, fol lowing nny indiscretion. rrhe altack 
may lw thr lw§!in11ing of ~cYcre ileo-coli ti s. 

,-l' IH.':!-P gaslro-i nll'titi nal intoxicationR arc la rgely confined to the summer 
month~ and form an important group 0£ the summer diarrhreas oi chil
dren. 

C11ou~1:A Txr.\XTr:l\r.-:-' l'his term ~hou lcl he rcscn·ccl for the fulminating 
form of gaglro-i nlr~tinnl intoxication . The typical rases :ire rare and form 
onls a vcr.r f'ma ll proportion of the diarrho•al cli:;eatoil'~ of infants. 'fhe disease 
sett> in with rnmiting, which is incc:'sanl nncl is ex:rikcl hy an atll•mpt io 
take food or drin k. ' l'h c l"iools are profu:-::e and frequent; at first frecal in 
rhnrnrter, brown or Fl]o,1· in color, aJl(l finally thin, se rous, aml watery. 
'!'he HioolH firi;t pa :.;~l'll arr Ycry offensivC'; suhHrquenll.r llwy arc oclorlrss. The 
thin, RNous stools arc a lkaline. Thcl'c is fcrcr, but the axi llary temperature 
may rr·g"it-ill'r thn•e or more clrgrrC>:; lJC'low that of the rectum. From the 
out-d illl'rC is rnnrked prostration; Lhc c_rPS arc Rnnkcn, the .features pinched, 
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f.hC' font::uw!IC's <lrpre~:"ed, and the F:kin has a pC'Culinr a~hy pallor. Al fir~t 
n·~tlt•!'s and l'xcited. the ciiilcl s11bseq11rntly bceomc8 hea'·.v, dull, and li~tle:-:.s. 
The ton~uP is coated at the onset. but subsequently becomes reel ancl dry. ,\s 
in nil <:hoh•rnic· condition~. the thirst is in&1ti;1hl1.1; the pul:'C i!-1 rapid and 
frcltlt'. and llmnnl th(' encl become~ irrcguk1r ancl impereepiihlc. Death may 
cic·rnr within f.w1·nty-four hour::. with symptom~ or eollap~r nnd great clcrn
fion of the inh1nlill il'mpcraturc. Before the ('nd thr clinrrhn'a nncl \'omil
in.~ may ec·n~. Jn of.h<'r instances the inten~c ~.rmptom~ 5'11i1f'iclc, hut the 
C'hild rrrnaing torpicl nnil Rrmi-comatosr, with fingrr~ c·lutrhccl. and tlwre may 
hl' c•onrnli-;ion~ . 'l'hc hrad mny he retracted nnd 1hr rC';.;pirations inl('rn1ptNi, 
irr<·gulnr, and of' tlw (1\wynr-Stokcs type. rrlic chi ld rnny renwin in thi~ ron
dilion for Romr dayf:. without any i:;igns of impl"OYl'llH'lll. It \\'fl:; to this 
g-ro11p of io:ynqilonrn in infontilc clianhU'n thnt ~ l nrshnll }Jail gave the icrm 
"hy<lrC'nC'cphaloid ,'. or i:;purious hydrorcphnlu~ . J\r:; a rul e, no rhnnges in ihe 
brnin or other orgnns :nc found. rrhe conclilion of Arlrrrmn is cll'SCrihC'c] a:; 
a ~<'quC' I of rholera infanlum. rrhe sk in ancl suhcutn neous tissue become:; 
hard and firm, and the appearance has been cornpa1wl lo that or a half
froz1·n rad;nc•r. 

No ron~tant organiArn has been found in thr~r rnsrr:;. Raginsky con~idrrs 
the cli!"C'fl!.-iC' the refiu\l of thC' action on lhC' A_r~trrn of the poi:-:onous pro11iich; 
or clcC'ompo!'il ion encouraged by the vnriom; bncfNia present-a Vii11lui.o:s 
cli~l'flfie. '111e clinical picture is that produced by an acute badcrial in[l'c
tion, n!' in .\siatic cholPra. 

J)iaynu ... is.-'l~hr clingnoi:;is is readily made>. Therr is no other intrstinal 
nfft•dion in C'hilclren ror which it cnn he mistaken. '!'hr con~tant \'Omiling. 
tl1c• l"n•quc•nt watery cliHchnrg<':.i, the collap$C' s_vmptoms. nncl the cl<'\'ali'd tcm
p<'ratun• make an 11nmisL'lkablc clinic;i\ piclnre. 'rhe oul look in the majority 
of c·a:-:cs iH Imel, parliculnrly in ch ildren a1iificially frcl. l lyperpyrf'xia, cx
tr<'lllC' collap~<\ :111(1 inC'C'$s:111t vomiting arc the most serious symplorns. 

Tu:O-COJ.J'l' IS (Enlcro- colilis~ lnflam111alol'.IJ IJiarrlrnn).-'ln this form 
thrrr is C'videncc or an inflammntory alte ration or the inte~tina l wall, usually 
or tlu• lo"·c· r ileum and intestine. Several suh-va ril'liC'H arr rccognizr;l 
ncconling to the nature of the lesions. 1\ lany of thr CflH<'S are grnfte<l 
on the r;implc forms nborc clcscribccl. rl'l1c mucous clisrh:irgrs conlinur. 
mingled with food re~idue and often E"trcnkrd with hloocl. Pus rrl ls arc nu-
111l'l'OUS under the microscope. The temperature rernnins rlrYalNl or may ht• 
J'C'lllitlPnt. Arter lwo or three weeks thC' ::ymplomr:; gnulmdly ~ubsidc~ the 
i:;tools h(•comc fcwrr in number, and the f;rcal character returns. 

Jn other instances the se\·ere i1woh-emrnt o[ the intei::tines :::.eem~ r,·i1lenl 
wifhin n frw hour!' or the onset, with abdominal pain, rnmiting, an<l frn•r. 
nlnod :rncl Jlllfi mny be present in nearly e\'C'l'Y ~tool. Tr1w:::rn11s ii:; frt'qucnt 
nml proliq1~us nni i~ not uncommon. Jn ~rvrrc attacks the pro~i rnf ion is 
nrnrkl·1l. fhC' ton!!llC' i::. ell'\". the mouth CO\·('rC'<l with sordC'fi. and death 
en:::.uP in n l'rw clnys from. profonml ;.:.rpi::.ifi. or. i[ the nrutc i:;tagc is 
thr palirnl mny continue despernt<'ly jJ\ for weeks, gradually rcCO\'Cr, or die 
from nslhrnin. 

ll a•morrhngc or lnrgr nmonnts of blood is extremely rare. The appear
flllC'P or hrig'ht red st-ninA on tho napkin inclicatei:;, rnmally, ulceration of the 
lowt'r bowl'I or rectum. When the blood ls dn rk brown the lesion is in the 
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ileum or nec1r lhc rnlYc. The extent of the ulrerntion <'an nol be accumtcJy 
dcterrninl'd hy the quantity of the blood pa~'ecl. 

).[embranous-colitis ii;; mrnally only to be cli~linguishecl by the discoYery 
of the memhranr in the rectum through a speC'ulum or jn prolapsus, or by 
the pa!'::.age or a fragment of the membrane in the :-;tools. 

lnflamnrnfion of the colon often occurs in maranlic infants. 1t may con
f-=ist of a calarrhal or follicular inflammation of the lower bowel without dt•
f.:irnctin" le::::ion . and is frequently a l<'rrninal infection. 

] leo-C'ol it is may become chronic an cl pcrsi:::t for monthR. The signs of 
nctivc inflammation snb~idc; there is Jittle pain or fever, but more or lei;;s 
mueus n·mnim; in the Hlools. rJ\he general condition of the chi ld suffers. 
rr hcre is a c·ontinuous lofl.S in weight; the sk in is dry and hangs in folds; 
nen·ous Rymploms arc always pre8cnt. Thel'c may be st iff ness ancl rontrac
linn of !he <•xtrrmili€'~, willi opioU1otonof.li. rr hc progreRs of the cliseaRe is 
ir regular, mnrk('(l by Rhort per iods of imJHO\'Cmcnt. Death is often clue to a 
relapse, to a::-UlC'nia, or to broncho-pneumonia. In ma ny of these cases1 

both acute and chronic, the dysentery bacilli haYe been found in association 
with othrr organisms. 

Prevention.-l 'nquestionably, most of the intestinal diRorders o( ch ildren 
can he prt'\'Cntecl. In many or our large cities the mortality from the sum
mer clic.11Thwas has b('(ln greatly reduced by prophylactic mcaflilHes. 

Thr infant should haYe abundance of air-space in the home, with plenty 
of sunlight ancl fre::.h ai r . In 11ot weather it may be wc11 for him to sleep 
out of door;;, (hy an<l night. Ilis clothing must not. be too heavy in midsum
mer; often only a binclt•r ancl thin dress. ~l1 his clothing 1'houlcl be altered 
with eYC'r,Y chang-e or the temperature. rrhc greatc::.t cleanliness should sur
round thr life of thr baby. and the nursing-bottles and n ipples are to be 
boi led Pnrh clay and kept scrupulously clean. Breast.-fcccling is con tinued 
whenever po::-sib lc. 

With bot.lle-babirs, in war m weather, t.he diet should be reduced in 
strength-i. c .. wrakcr milk mixtmes u~ca and more water gi\'en. Jn all 
rrowdrcl romrnunitiC's lhe milk should be steri1 izecl or pasteur ized during the 
i;1m1rnrr months, nnd al l the water given the baby, either with or between 
the nourisl111wnt, boiled . It is better that a chi ld should be in the country 
during the hot. wc•athrr. but when this is impossible the various parks in ou.r 
1arge rilie::. afford much relief. 

Treatment.--li"YO!EXIC :MAN.\GEl\TEXT.-E\'Cn after the illnrss has begun, 
much can be done by hygienic measures to diminish the sc\'erity. Change or 
air to SC'a~horC' or mountain is often followed by a marked improvement in 
the child's condition. The patient must not be loo warmly clad. The tem
pcrrilure may be lowered and nervous symptoms allaJ•Ccl by hydrotherapy. 
Baths, wnrm and cool, arc helpful. Colon irrigations serve the double pur
poec of flu>hing the howcl and stimulating the nervous system. They should 
be given cool when there is much fever. 

:M'EDICIN.u.-Jn rill cases of dirirrhCl'a there are more or less congestion of 
the intestinal mucoi::.ai hypcrsecretion o{ mucus, and increriscd peristalsis clue 
in parl to the irritant aetion of improper food . Tn certa in forms tox ic syrnp· 
toms from t.he absorption of poisonf.li from the inlc:-;L inal tract :nc early no
tiC'r<1. Tn other i n::.tancl'S inflamnwtory le!' ions in the wall of the bow~l arc 
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prC'::'l'IlL The keynote, then, of the treatment is promptnc;.;s. Xalurc's cf
forl to n•mo,·c the clii:;lurbing cause should bC' a:;:;:-oiblcd. not checked, and care 
must he lakl'n lo introduce foocl that will aITorcl lhc lm'l pabulum for the 
di5;turbing bacteria . 

Castor oil and calomcl arc to be preferred as purgatiYcs, especially for 
infants. A drachm ( ..t c. c.) of the former, repeated. if ncc<'s~ary, will usu
ally sweep the infr~tinal tract and reliern the irritalion. "'here there is 
much 113Ul'Cil or inlL•::tinal fermentation, calornd h; indicatccl. lt may be 
given in divided doH'8 al ~horl intervals until onr or two g-mins (O.Ou°.J or 
0.13 gm.) luwc bem taken, or until the cha ra c.ofrrislic gn'cn ~too ls appear. 
Yery early in the alb1ck, if nausea is a. markcll !-=ymplom. nothing reliercs FO 

fJUit'kly as gastric lavage with warm waler, or a weak ~oda !iolution when there 
is much ac idity. J n olllcr children a large draught or boiled waler may be 
substituted. In many cai:.;es irrigation of the lower howcl ~,·ith l;nge quanti
ties of salt Fo lutiou flu shes the colon, removing the irrilating- malrrial, and 
dimini!'hCS the Uh!'Ol'J)fion of lo.sins. Jt n}:-:o reduce~ the lf'rnpr ralurc and 
allays ncrvoui:i RJ'mptoms. The irrip-ating fluid should he ('ool when lhrrc is 
mu('h fcrcr. The inl'ant is placed in Lhc clor:::al posilion or turned a liltlc to 
the left, with hips clcvakd, and thP fluid from a fou ntain F_vringC', ahout 
three frd nhO\·e the patient. is allowed to flow into the rcdum through a 
Jarf!e ~oft ruhhC'r catlidc r. r!:luaJly ahout a pint ('i!Jl hc n•faincd hl'fore CX 

puJi;ion. .I r desired, the catheter ca n be gently pushed into the howcl a:- it 
becomes clistcmlcd with fluid. Two or thn'e quarts should be used al one 
irrigatjon, which may he repeated sc,·eral times in lwC'nty-four hours if it is 
beneficial. 

WhC'rC there is ulceration of the lower bowel various llRlringcnts, such as 
alum, witch hazel (one or two teaspoonfuls lo one quarl), silver nitrate. 
J-4 ,000, or a. weak solut ion of permanganate of pola~i:iium, may be used as 
lhc irrigating fluid. 

When iR ruuch loss of fluid from the body or when loxic symptoms 
arc or normal sa il soluti on unde r lhe 8kin may be tried. 
One to t.hrec hundred c. c. of lhc ~olution crm be r0adily introduced. Thi s 
procedure i~ not ::;o permanently helpful as it. wao thought lo be some years 
ngo. There is rarely any ncces~ity to tn.rnsfusc. 

Of t.he Jll3D,Y dntg8 Yauntecl US infcstinaJ a~tringcnts illld illlli:.;cpfiCS, bis
lllllth. either as s11hg~dJ..1lC' or subnitratc, has proH'n mo:.;t ~t'niceab l c . lt 
f"houlcl not. he girrn unlil the disturbing materinl ha:-; beC'n 1·c1110 \Ccl and the 
trmpernturc i8 falling; then il should be admini:.;fered in lar,µ-1..• dnsC':.;, .J to 10 
grain~ (O.:l to 0.6 gm.) e\'Cry hour, until there is cli!'C'O!oration of the i:.lools. 
In i-ome caN:"s U1is 111ay he hastened hy lac sulphu r in grai n do:::l's. Opium 
!']10uld he ,-cry !-iparingly Ul'ed, and then only for a 1-iJW('ifie purpose, to check 
c•.\('f':.;:-;ire pcrislnlsis, Yiolcnl colic, or Yery nnmcrou" pa~:.;ages. J L may he 
gi,·cn lo an infnnt. aR Do,·cr's powder, 1,4-1 grain (O.O lG to 0.065 gm.); or 
pcm'µ-oric. !l-10 minims (0.:3 lo 0.6 c. c.) C\·ery four hours; or morphia. 
hypo<lPrmicully. l/'!00-1/50 grain (0.000:32 to 0.001:3 gm.), when prompt 
adion is dcsfr0cl. Occasionally it is well lo combine it with alropia, 1/ 1,000-
1/''50 grain. The ho\\'(.' is should not be locked ~when "the stoolo arc foul or 
the temperature il:' high . 

lo all rnl:'cs "lwrl' fht• re is pro~tralion stimulants arc jndicatccl. Alcohol, 
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i-:.uch as brandy or whisky, lh to 1 ou nce in twcnly- four h ours in freqrn.•11 l 
dot"l'S, diluted six lo ten times with water, or, where there is much nau~C':l, 
cha mpag-nc with cracked ice, is m~t helpful. 8lr_ychninc, l /"200-1 /100 
grai n (0.000:l lo 0 .000G gm.), or digitalin in si milar clo~cs, may he indicatc<l. 
Can1 phor if' also an cxcr ll cnt stimulant. 

8EJH"M T111m.u•t.-Thus far the TC~~ults of scrum therapy have hr1'n dis
appointing. Of Sa ca~cs collected during the ~ummcr of' rno:J by the Hot:kc
fc ll cr J m:litulc. there were no cures which could he ce rta inly a.scri betl lo the 
~c rum . nor· was the mortality, as compared with prc\'ious ycar:-t. apprcciahly 
lowerc<l by serum prepared from eit her the so-callccl acid o r alkaline type of 
organi~111. ] n nrarly all in ~tanccs, howeve r, in which lhc scru m was giYeu 
~e\'C ral clays hacl clapsrcl after the onset o f lhc illn c~s. H was only in t he 
very cnrly ca~cs that any improvement at all was noti ced. H may be that 
an earli er trial wi.Jl be followed by bette r 1·csulls. 

Certainly the marked reduction in the m ortality in ac.lult clyl'cnlcry in 
Japan, repo rted by Sh iga, should encourage the further tria l of Lhi i-i Lrcal
mcnt in the epidemic diarrhcca, as no ill effect s wh;1tcvcr have been ascribea 
lo its u~c. Jl is given in 10--10 c. c. doecs, hypodcr rnical ly. 

DIET.-Thc dietetic management fa of the utmost importance. In acute 
ca~rs wilh fever the milk, whether breast or cow\; milk, and all il ~ rnodifka
li o n ~ . mu::;l be slopped at. once. It is best lo g irc the infant nothing but 
water for seve rnl hours, it may be for two o r three days, o r until t he aruk 
~.rmptoms sub!-i iclc; a cerea l waler may then be sub~tilutcd, prefcruhly dexl rin
ized, t o which may he added egg albumen, broth, or hcef juice. Prl'paration:-; 
of broth and beef juice. and occasiona lly a weak tea, may be given. The 
time nt whi ch it is !'afe to return to a milk diet varies with ('ach ca:::e, and 
no definite TUles can be fajd down . It is U$trn lly better to defer milk unlil 
the t ernperalurc is nearly normal. 

J f lhc s tool s arc offensive from proteid decomposition , a diet COU!'i stin~ 
largely of carbohydrates-i. e., barl ey water- js in<lil'al ccl; whe reas protcid 
diet, such a s beef juice and egg albumen, is more helpful when the stools 
arc !'lrongly a.cicl. 

Experi ence 11as :-.hmm that the ingredient in the milk lh;1t is not well 
bo rne is the fal; hence sk inw1ecl milk, diluted or partially clige:"-lccl, can oflcn 
he !'afc l.v g iven before diluted whole milk. Whey is ofl('n helpful. ln Ger
many buttermilk has been widely used in comalcsccncc from inte~li11al dis
turbance$. ' l'he various proprietary foods, or conclcnsccl milk mixed with 
'rater, althoug-h uot to be given m·er long period~. may be Iouud :::eniceable 
in lhe gTnclual retu rn of the child to a n orma l di et. 

In children from three lo se,·eu years of age lhesc acute derangements arc 
rarely Beri ous, a nd u8ua \ly respond promptly after purgat ion and rei;trictcd 
diet, con!'isting largely of boiled milk. 

lt must be borne in mind that injudicious trcatmenl, eith er in diet or 
m edication, may interrupt what otherwise would be a prompt r ecovery and 
bring on the mosl serious intest inal lesions. The chronic cases, both in in
fants and oldrr children, especia lly those with ilco-colitis and 11lceration, 
present unu sual diflicu llics. · Each case must be ' lucli ccl by itself. Food 
which is digc~tecl in lhe upper portion of the intestinal tract is preferable. 
1lilk, properly modified with cereal water or prc<ligcslccl, if intelligently pre-
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-c·rihcd, offC'rS the hcl"i chance of H\CCCSS. The ~o-ralll'd JH.'l'<.'Clllag<' ~ystrm or 
111ilk modification, which enables the phy~ician to aller at will the prnpor
lion of fal or carhohy<lralc present in the milk mixture, is of great scni<:c in 
fL·rding- these long--!-'tanding Cll$C~. 

C'art' must lie takt•n not to OYCr-fccd, althnug-11 OCL·a~ionally. when there i~ 
p1T~i~tt•nt anorcxin, f!<lY<lfrC may be This i~ hei-;i ae:c.'nmplit-:hecl 
through a na!o:al tube. Home infants will food gin·n through a l'all1dcr 
when they \\ill rnmii the i;::unc mixture takl'n from a hott\c. Bee[ juice or 
one of the bccf-peplonc preparations i~ frcqrn nt lr usrful. They s.hould 
ah,ays:. be giYCn with con:;iclerablc fluid. Jn a large majority o[ .jns't.rncc:; 
11k<.1ration is confined lo the large inlc:-:linc, iu11l he JTurhcd hy local 
t.rcatrncnt. )nigat.ions which flu!"h lhc injurl•d arc o[ sen·icc. rl1hey 
shou ld be di l"conti nucd i [ much exhaust.ion follow:-, hul lhis is rare. 

No very definite Tc~ults have followed Ute rarious ast ringent prcparalions 
recommended. Probably warm fl.alt or weak !:ioda ~olu tions arc as use[ul. 
Silver nitrate is stimulating and heHljng where thr ulc:erat.ions arc in t.hc 
rectum. ln great local irritation and tcncsmufl.. cm•mata ('3 ounces, GO c. c.) 
o[ flaxseed or !;larch, wilh 2 lo 5 drops (0.1~ to 0.:3 c. c.) of laudanum, arc 
i:-oolhing nnd beneficial. 

T1rn.\Ti\IE~T Ol~ CnOLEH.\ IKF.\~Tu?-.r.-J n cholera i11[1rnt11m fl.Prious 
symptoms may occur with great rapidity, and here the incc:-:sml rn111iting 
nnd frt.'qut•nt puririn~ render the adrninistn1tion of remcdil'l' nlreml'ly dilli
t.·ult.. J rri:rntion of the i-:tomach and large bowel is o[ i-{l'Cat ~('rricc. and when 
the ferer is high ice-water injt.•ctions may Le used . or ~1 µradualcd halh. ,\ !' 
in the acute c:holeraic dian·hn•a of aduHF, morphia hypndl'1·rnical ly is the 
remedy which gi,•cs gTt.'alctil relief, and in t.hc conclitions or C\trcmc vomiti ng 
and purging, with restlc:::s11css and colh1p!5c symptom~, this drug alone com
ni:1mli:: the situation. A child of one :year rnay he given from 1/100 to l /80 
o[ n g rnin (0.000Q:; lo 0.0008 gm.) to be repeated in an hou r, and again i[ 
nol belier. 

In all cases of dia rrhU'a conral csccnce requires ve ry careful managcme11L 
.\n infant which has suffe red from a i::;e,·c re attack ~ltou l cl be C8pecially 
\1atdwd lhroughoul the remaindn of the hot \\'Cat.her. During till!:; lime it 
i$ rarely safe to return to a full diet. 

III. APPENDICITIS 

lnflammation of thl' ,·crmi[or111 appcndi:-. is the 1110:-:l important o[ acute 
iutc~tinal di:-:ordcrl'. Formedy the '·iliac phleg-11100'' \\<18 lhoughl to be due 
to dh•cn:-c of the crecum-typhlitis--or of the Jll'ritom•um con•ring- it-pcri
iyphliti~; but we now know that with rare e.\Ct.>ptions the C':l'C'Ulll it~C'J[ iii not 
afl'edrd, and eYC'n the conditi on formerly cles.crilwd at' fl.tcrcoral typhlitis is in 
reality appendicitis. The c011tribution of Fitz in 188(i :-:cncd to put the 
whole qtlC'~tion on a rational bas.is. For hislorical and $.pecin l detail~ the 
rc1:1Clrr is referrC'd to tile monograph oi Kelly irncl Hurdon. 

E tiology.- '.l'hc exciting causes oi appcndicilis arc not nlwHys evident . 
. \n iu[cction is the essential factor. rrhe lu men of the appendix forms a 
sort of lcsl-lubc, in which lhc faces lodge and are with ilifficulty dischar~ed, 



so that thC' rnuco:-;a i:-; li ahll' injun frnm rdrntion of the i-ccrrtion::; or from 
the presence of i n ~pis::atcd or. oc:ca.;: innally fore igi1 ho<liPI". In :-0 111c in-
sifmc·rs the appC'ndi citis is a iocal expre~si<m of a g('m•ral infcdion. The 
C<lllf'('S of ihe 11odo11htC'll increa5e of the discat<e arc not kn<n\ll: :-;0 111e haYe 
altribulrd it to t he prc"a lcnce of influenza. By olh<' rs the poison of 
rheumatic forer is belieYed to be a cause, aad just a~ it may excite tonsi l
lili $, so it may ca use inflammation of the lympha t ic Li ssucs of the ap pcndi '.'.. 
] t is remarkab le. too. that there rnay be two or thrrc ca!'=cs of appendicitis al 
the f'a mc time in one family. The acute catarrhal for m may be associated 
with pneumonia or typhoicl fever or any of the acute inftoclions. Direct in
jury. as in straining and heavy lifting, is :in occasional excit ing cause. 

The liACTElllOLOGY o[ the disease is most rn ried. ' l1l1C 8 aciflas coli i~ 

present in a l:u gc number of cases, and the pyogenic organisms, particularly 
the ,",'lreplococcus pyoge ncs. 'rile d isea-=.c may be proclucl'il l'\peri11icnlall.r i11 
rabbits by the intravenous injection of pneu mococci and other organism:'; 
Poynton and Paine have caused it with the organism isolaled from rhen· 
matie ca~es . 

AGE.-Appcndici tis is a disease of young persom:, 50 per cent. of the cases 
occurring hefo re the twentieth 31ear. It has been mC't. with as early as the 
seventh WCC' k, but it, is rarely seen prior lo the fifth .)'c.'3 1'. Q[ 1,223 cases al 
the J-ohrn; H opki ns llot-: pihil only 9 cases were under 5 yea rs, 59 in chil
dren under JO, 110 hclwccn 11 and 15, 199 between 16 and 20, and 255 
between 21 anti 25 (Churchman) . 

SEx.-] l is about eq ually common in males and in females. 
OccunTJON.- P crsons whose work nccc~itates the lifling of hca\y 

weight::; seem more prone lo lhe disease. Trauma plays a very defin ite rOle, 
and in a number of cases the symptoms ha\'C followed Ycry c losely a fall or a 
blow. 

I ndisc reti ons in diet rcry prone to bri ng on an ~ttack. parlkularly in 
the recurring- forrn of th e in whi ch pain in lhc appendix region noL 
infrrqurnlly folio\\'~ the eating indigest ible arlicleH o f food. 

Var ieties. - McCa rly from a st udy of 3,000 appendices remo\'ccl at the 
l\fayo clinic makes lhc following classification: 

(a) . \ PPEN DICJ'l'JR CATABBJL\LJS .ACL.TA ) (j condition in which lhe muco&a. 
j g infi llralrd wilh leuroc_v tcs congested with i11fl a111rnalor.\ t·l•adinn in lhc 
lymph folliclei;:. and lymplrntic of the !-!. t1bmuc·o:-:n. 

(b) . \l'PE NO IC IT IS C.\'l' .\ln:l l AL IS CHRONIC~\, following repcakd milrl or 
severe ac ut e catarrh , marked by increase of i;:car ti:-:sue, and di:-:iorf ion of lhe 
norm al rC'g-ularil y o l' lhe i-l ructure. Blood pigmrnl is often prl'~ent 

(c) APPE ND ICITI S l 'Ul!U lENT_\_ NECHOTl(;A~ <IU achanccd t-'f:1gc ol' tl1 c acutC' 
catarrh c1l condition, plus the formation 0£ intramural ab~ceHf'C'F., n ccrot"i~, and 
perforation . 

(d) PEHl-APnrn mcn1::; ,\ CUT.\ ) an extension lo the peritoneum of the 
conditions just clcseribccl. 

(e) 0BL1TlmAT ION. a condition o_f the lumen, the rcsull of dcstrui~ ti on of 
the mucosa and the for mation o{ scar ti ssue, occur ring in about 24. per cent. 
of al l cases, and au in!lammalory, not an hivolu lio11ary, process. 

There are cases, too, in which lhe appendix becomes sphacelatecl en masse, 
and may slough oIT. 
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F::ecal Concretions.-'r hc lumen of the appendix may contain a mould of 
f:.l'<·c·~. whiC'h <·a n rl'adily hC' :;queczed onl. E Yen whi le soft the contents or the 
tuhc may he mouldclJ in two or three sect ions wi th rounded ends. Concretions 
-c1n lnol ith~. coproliths-a rl' al ~o common. Of 700 ca~es of foreign bod ies 
i ht' rC' W('J'(' 1:.i per {'(' Il l. of fcrcal concretions (J. F. ~li tchcll ). rrhe enlero
Jith:; oftt•n rc:-:cmhle elate stones in shape. T he impor tance of these concrc
lio11s is !:'hmrn hy llw µ- rent frequency wi th which the)' are found in all acute 
inflam mation:-i oJ' t he appendix. 

Foreign Bodies.- Of 1.1 00 c·ases of appcndi ci! is roll rded by J. F. Mi tchell 
these were prc:-;ent jn 7 per crnt.; in 28 cases pins were fou nd. It is WC' ll lo 
hc•a r in mind thnt $.:O rne of the concreti ons bear a very striking r esem blance 
to c·hcrry an<l clai C' ~lon C's . 

Symptoms. - ln a la rge proporti on o[ all cases of acute appendiciti s the 
foll owi ng F-,Y mptoms arc prcscnl : (a) Rudden pain in lhc a bdomen, usually 
rl'f<• rrccl !o the right iliac Iossa ; (b) fever, o[ten of modera!c g rade ; (c) 
ga l'i t rn-in lestina \ d i:d urbance--nausea\ vomiting, and frcqucnlly constipation; 
(rl) te111 l l'l'lll'~S or pa in on pressure in the appendi x region. 

PA I ~.-.\ ~rn clcl e n , violen t pa in in t he abdornen is., accord ing to Fi tz, the 
mol'il con ~brn t, 11r~t. clC'ci clecl symptom of perforati ng in fL.1m mat ion of the ap
p(· ndix, and occm red in S- l per cent. of t he cases ana lyzl'd by him. Jn fu lly 
ha l[ uf the ca~c>s il is local ized jn the ri ght il iac fos:-:a, but it may be central , 
1l ill' 11 ~e, lin t mrna lly in t he right ha H of t he abdomen. Even in t he cases in 
\rh ich t hl• pain is at first not in t he a ppend ix region it is usna ll_y fe lt here 
\\it h i n th i rty·~ i x or for ty-eight hours. It m ay exlc:nd toward the perineum 
or !(.·;-; l ic·lr. I t is someti mC's ver.v sliarp a nd coli c.li ke', and cai::.cs have been 
m i~ lal.;c• n fo r nephrit ic or fo r biliary colic. Some pat ients s1wa k or it as a 

int l• nsr pa in-serous-m C'rn brnne pain: othC'!'s a ~ a dull ache----conncc-
pa in . Whil e a Yery \'aluable :;;y mplo rn , pa in is a t the :.ame t ime 

Oll t' o r the 111 ost mi slead ing. Some of t he form s of recurring pain in the 
appendix region Tal a mon lrns ca ll ed appendicular colic. The conditi on is 
beli eved to be clue to pnrlial occlus ion of the lumen, leading to violent and 
i1·1·c·gular j)(' l'i :.;ia llic act ion or the circula r aJ1d long itud in al m uscles in the 
t:'.\ jlll lsion or thr mur u:::.. 

F1·:n :u.- li'l'\C' r is :ilways present in th e early s lag<', e \·en in the mildest 
form8. nm! i:-1 a mo~t im port ant feature. J-. B. Murphy st ates tha t he would 
not 01wrale on n ra~<' in whi ch he was con fide nt t hat no fl'\'C'r had been presen t 
in the fi r~t tl iirfr-~ix hours of t he d isease. An initi a l chill is ,·ery ra re. The 
kn•r may he n~od l'rnte, fro m 100° to 102°; i;:o meti rnes in chiidren a t the 
,·ery oubPt lh<' thermometer may register above 103..5°. The t hermometer 
is one or the mo~t t rm:two11.hy guides in the diagnosis of acute a ppend icitis. 
App1..·ml i('ula r ro lic o f g rea t scrcri ty m ay occur wit hout fever. When a 
loca li zed nbsee~s has for med, and in som e rery virulen t cai::.es o-f general 
pl•rito n iti~. the t em pera tu re may be n ormal , but at th is stage there a re oth er 
SJ m pto!lls \\ hich indi cate t he gra\' ity of the si tu a ti on. The pulse is quick· 
cned in proportion to the fever . 

0ASTHO- I N'l'ES'l ' J NA I~ D1s1' UHRANCE.- The tongue j s u sually furred and 
mois l, i::.c l1lom dry. Nausea. and Yomiting tll'C i::.y mpl omi::. whi ch may be absent, 
but which a rc rommonly prC'sent in th e acu t e JH-'rforat..i \'C casrs. The vomit
ing rarely pers ists beyond the ~econd day in farnrable c<.1i-:e~ . Con~t i pa tion 
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is the rulC', but thr attac·k may f:,Cl in with diarrhc:ca, particularly in chil
tlrcn. 

LocAT_, SIGXR.-lnF-pedion of the abclomen is at first negative; there is 
no di~lcnlion, and the iliac fo~~a· look alik('. On palpation there arc usually 
from the out.set two important s;gns-namcly. great lt'ni::ion of the right rec
lus mus('k. and tendcrnc~s or actual pain on deep pr<·s~un... The muscular 
rigidity may ht! so grc>at that a f::atisfaclory examination ran not be made with
out an nna·~thrtic. :i\lcHurncv has called attention to the \'alue or a. localized 
poinl of ((•IJ(l11 1'11PF-R Oil dl'Cp ill'PS~lirC, which i~ ~ilualrd at the h1tcrSCCtiOn Of 
a l ine 1lr;mn l'rom the n:wcl to the antcrior-:.:11p0rior i:.pinc or the iliuml 
with a. second, Ycdically placed, corre~pomling to the outer edge of the right 
rectus mu!-iele. Firm, deep, continuom; prf':.:su1·c with one finger at this spot 
causes pain, often oi the most exqu isite cliarartc1·. In addition to the teu
clernc~8, r i~idity, rmcl actual pain on clL'Cp prc!-'sure, there ls to he felt, in a 
majority of the ca$cs, an inclmation or ~wl'l ling. In some cases this is a 
bogg-,r, ill-<lrflnecl mass in the ~ituation of the cmeum; more commonly the 
swelling is circurnscribccl and definite, situated in the iliac fossn. two or three 
fiugcr:-;' breacllh ahm·e Poupnrt's ligament. Some have been able to feel and 
ro11 beneath the ringers tho thickened appendi\'.. The later the C3$C comes 
under ol~~en·ation the gn'c1ter lhC' probability of the existence of a well
marked tumor ma~8. 1t is not to be forgotten that there may be neither 
tumo r nw:-s nor incluration to be felt in some o-f the mo~t intensely virulent 
cases of pt•rforat.irn appendicitis. The pain may be mistaken for that of 
hip joint cfaease. 

Jn addition rna_v be mentioned great irritability of the bladder, which 
may be a very early symptom. The urine is scant_y and often contains al
bumin and indican . rrhc attitude is somewhat suggestive, the clccubitus 
is dor$al, and lhc right leg is i-:.cmi-fkxcd. Kxamination per rectum, jn the 
early ran1ly gives any information of value. 'rhc symptoms may be 
entirely wlien lhc appendix clips O\·er the brim ancl the inflamed area 
is in di reel cont:ici with the uterine adncxa. 

LEl'COCYTOSIS.-Thc blood pict.urc js or wiluc equal to the pulse and tem
perature. AH a nile, in acilfc attacks there is a leucocylo:..i:-; or 1·2,000 to 
15,000, chiefly of the polynuclcars. In mild catarrhal cases there may be no 
increase>. Usually the degree is an expression of the peritoneal irritation. A. 
low lt•uc·o<'}Lo:-;iR or a lcucopenia with increa!3c in the mononuclrar neutro
phiiL1R, what is called Arnctlc's blood picture, is an indication of a virulent 
infc>ction. 

Alhurninuria. iR common. Sometimes there is an acute nephritis, and 
Dieulnfo_y ha:.; dl·scrihctl an acute toxic form . Ue thin.ks that the kidneys 
arc not infrequl•ntly d;Jmngrd in the di!-l.casc. 

rrhC're nrr thn'c po~sibilitics in any case: (1) Oraclual recovery, (2) t.he 
formation of a local ah~cesR, and (3) general peritonitis. 

llECOl'Ell\: is the rule in the mild eatnrrhal cases. 'l'he pain lessens at 
the en<l or the second or third day. the temperature foils, the tongue bc
C011l<'R clcnner, the vomiting ceases. the local tenderness is less marked, aml 
the bowels arc moved. By the end oI a week lhe ::teute symptoms have sub
sided. 80 l iable is the allack to rerur that relapsing appendicitis is spoken of. 

LOCAL Ansc1~RS Fo1n.L\'l'ION.-,\s a rc:.;u\t of ulct•ration and perforation, 
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MmelimC'l'- following- the necrosis, by the end or the fourth or fHth day there 
il'- an cxtl'll"in~ arra of induration in the right iliac foss.a, with great tcncler
rn·~$, and opPrations ha\'C shmr-n that e\·en at this rcry early date an abs.cess 
c·a,·it.v may have formed . rrhough as a rule the feyer bC'comC's aggrayated 
"ilh tilt' on~d of suppuration, this is not always the ca:-e. The two most 
important t.·lcme11 ts in the diagnosis of abi::cei-s formation are the gradual 
irKrt:ll'l' of the local tumor ancl the aggrarntion of the grneral symptoms . 
.\o\UHJayi.:, wJwn operation is ~O frequent, \\'C ha\·c opportunities of St.'C'i ng the 
ah:-c·c·i-~ in rnriorn·. stages of cl<'rcloprncnl. Quite early the pus may li e bC'iwecn 
lilt• «a•c·urn and !he coils of the llcum, with the genrn1\ peritmwum :.;hut off 
hy filirin. or there is a sero-fihrinous cxuclntc with n l'lli ght nmount of pus 
h1·t ,1·rc•n the lower coils of the ileum. The abscess cn\'it.y mny be r-mrnll and 
li l' on llw pt-:nas nrn::icle, or al the edge of the promontory of the sa('rum, and 
lll'Hr l\'HC'h a pa lpnhlc size. The sac, when large r, may bC' roofed in liy Llie 
i:.:m:il l howt•I an<l pret;cnt irregu lar processes and pockets 11-acling in different 
dirC'dions. In lnrgC'r collect. ions in the iliac fossa lhr roof is. gcncn1!!y formed 
by llH' abdominal wall. Home of the moi-;L imporlant oft.he localized ah:;ce~scs 
an• tlw~t· which arc situalril entirely within lhc pch·is. The various direct.ions 
and pn!'ilions into which lhe abscess may pa~::; or perforate haYc alrt•a1ly been 
n·frrn·d to untfor morbid anatomy. but it may be here nwntionrtl again that, 
IC'l'l ~lioJH'. it may di~rhargc externally, or burrow in rnrious dir(•rlions. or be 
t•mptit·d through the r('dum, vagina, or bladder. Drath may be cau:-ed by 
scptita'mia, hy 1wrforation into an artery or ''C'in, or by pylcphlchiti::;. 

<:1·'.!'; 1-:H.\I. Prn1Tox1T1s.-This may be caused by direct J)('rfornlion of the 
nppt11Hlix nnd gC'nera l inrcoetion of the peritoneum before any delimiting in
flammation iH excil<'cl Jn a second group of cases lhC'rC' has been an attempt 
al JO(':t]izing- lhe fnrC'diVC' process. but it raiJs1 an<l lhC' g('llC'J"a) pcri!Oll !'.'Ulll 
ht•com{''"' inrn\Yr<l. In a third group of cn~c:.:. n locnlizl'd rocus of suppuration 
exif'.ls abouL nn inflamed nppenclix, and from this pcTforntion takes place. 

lkatl1 in appendicitis is due usna l\y to gcncn1l pC'rilonitir-;. 
'/'/!(' yro11ily of avpendi:r disease 1·11 the fart that from, the 1U'ry onset 

the pe,.ilo11r111n may be infected,· lhc s.1Jmplo111s of pain. ?t•ilh ·nausea 
atlfl t•omiling, frl 1C1", and local tenderness, present in all cases. 1110_11 indicate 
a ll'idr•-... pread infrrlio11 of lhis ?nem"i.J rane. rl'lic omct is usually smlc.lcn, the 
pain cliffusc, not always localized in the right iliac ro~sri, but. it is not so 
muc·h the character as the greater intem.ily of the symptoms from the out· 
~l't thnt makes onfl suspicious of a grm1ral prritonitis. Abdominal clisten
tinn, cli!fui:;r tenclcrnc:::s. and absence of ahtlomi1rnl mo,·cments arc the most 
trwdwo11:hy !oral s i gn~. but they are not really so trnslworthy as the grneral 
s.' 111pfoms. rrhr initial nausea and Yomiting per5'ist. the pul:-e becomes more 
ro1pi1l. lhe tongue is dr.r, the urine scanty. In VC'r.Y acute C'as('s, by thr end of 
hrrn!y-four hours thr abdomen may be distended . Ry the third and fourth 
dayR the> rlm;;siral picture of a general peritonitis is wrll C'~tal>lishccl-a clis
knded and motionless abdomen, a rapid pulse, a dry tongue, dorsal clecnhitus 
with the knC'C'S drawn up, and an anxious, pinched, Hippocratic facics. rn1c 
pict:nrc may be that of scpticopyremfa or sapr::ernfo.; hi gh rrvr r. rhills, sweats, 
withn11t lorn ! rrnC'tion. ~rhese are genC'rally acute, gangrC'nous crises with 
annmn\011~ po~ition of the appC'ndix, behind the colon, or clt'f'P in the pel
d s. E1<·n when looked for carefully there may be no loca l indications. 



Srm1etini<•s there haYe bc>en gastro-in tl•:-;linn l 1',\'lll]llom!-1 for n few clays h1•
fore, to which no attention lrns be<'n paid hy the family. Tn one case, seen 
by lhe family physirian at 2 p. rn. for the first lime, hy me at 1.:JO p. rn .. al 
7 p. m. b.'· a surgeon who refuf:.ecl lo operate, death occurred wilhiu 12 hours 
after thr phy:-;irian was first railed. 

Remote Effects.-'l'he rcmole effects o! perforati,·c appencliciti~ are inter
esting. l l:i.111101Tltage may occur. Tn one of m.'' cases the apprll(lix was ad
herent to lilt.' promontory of the sacrum, ancl lhc nbsce~s ca' ity ha<l perfo
rnlt1d in two plar~ into the ileum . Death resulted from profu::.c ha>morrhage. 
Cnsr11. arc on record .in which the internal iliac nrtery or thr deep c ircum
Aex iliac artery has been opened . Suppuratire pylephlehiti~ may result Crom 
inflammation or the mcsenteric veins ne11r Uw lwrforated appendix. The 
appl·mlix nrny perforate in a l1ernial sac. 1\fany in stances o( thi s have been 
recorded. 

After operation, tlirombof:.is of the iliac or femoral Ye ins is not uncom
mon, and sudden death from pulmonary embolism ha~ followed. 'J'he leg 
may be pcrnrnncntly enlarged. H emia may occur in tlw wound. Strangu
lation of the howC'I is an occasiona l sequence. Hecurrcncc of the symptoms 
after operation has been noted, due in some cases to incomplete remo\'al. 

Diagnosis.-.\ppendicilis is by far the mo::;t common innummato11' con
dition, not only in the ca?cal region, but in the al>domeu general ly in person::: 
uncfor thirty. The surgeons have taught us that, almost without exception. 
sudden pain in the right iliac fo~r.;ri, with rerer and locali zed ten<lcrne:-::::, 
with or without tumor. means appendix disca~e . ']'here arc certain disea~c~ 
of the abdominal orgirns c·ltarackrized by pain which arc apt to be confound
<!Ll "ith appl'ndiC'il is. Biliary colic. kidney coli c, ancl the colicky pains at 
the nwmtrual 1wriod in women ha\'c in some cases to be most caref~l] Jy con
sidered. 

Diseases of the lubes ancl pelvic peritonit is may simulate appendicitis 
very closely, but the l1i story and the Jocri l l'xam ination lll1drr ether should 
in mm;t cases enab le the practitioner to reach a diagnosis. I have seen scv
ern l rn:-:es suppo~ed to be recurring appendicitis which proved to be tubo
ovarinn disease. 

']'he Dicll's crises in floating kidney have been mistaken for appendicitis. 
Acute h:rrnorrhagic pancreatitis may also produce symptoms very like 

those of appendicitis with general peritonitis. rrhe relation o[ typhoid 
fever nncl appendicitis is interesting. The gasiro-intC'r:.linal Kymptorns. par
ticularly the pain ancl the fcrer, may at the onset suggest appendicitis. 
Oprrations hrm.' been comparatively frequent. Jn the second and third week:-: 
of typhoid rner pedoration of the appendix mny occur, and occasior:ally late 
in the co1walescc nce pt'rforation of an unhealed ulcer of the apJiendix. 

In a great many patients with chronic appendicitis ~:ilomach symptom:-: 
predominate, and an appenclicular dyspepsia has heen rl'rognizNl particuloul.' 
by tlw -French writers and by surgeons. 1\rany of the patients are nenrotir. 
ThP cl yspeplic symptoms nre irregular, and food rarely g i\'C'S relier, as in ulrl'r. 
Pain is Uir pl'Cvaili u g symptom. ortcn caused hy food, and more nbclorninnl 
thrm cpigastric, without radiation, and there are frequently pain and tendrr
nc:-;R at l\fcRurnC'y's point. Vomiting is rare. hut Lhcre is wrnnlly nrnrh fln1n 
Jcncy. ·without being seriously ill, the patient's condition is comtantl) 
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bcfow pnr, nml he may go ihc rounds of phy~icians for years. In an analysis 
of JOO ('a~('S or this type at the Mayo clinic by Graham and Gcthrie, reported 
on a. Icar after operation, 77 per cent. were cured by the remornl of the ap
pendix. J\s a majority or these patients are neurotic, it is not easy to say 
how far the good results have been due directly to the removal of the ap
pendix, the pathologiral condition of which, as reported upon by Graham and 
Guthrie, clid not seem to differ much from that which is met with, according 
lo Aschoff, in a majority of individuals in the fourt l1 decade. I can testify 
that in a certain number of these patients the relief after removal of the 
appendix lrns not been permanent. 

:-rhcrc is a well-marked appcndicular hypochondriasis. Through the per
nirious influence of the daily press, appendicitis has become a sort of fad, 
and tho physician has o[len to deal with patients who have almost a fixed 
idea that t.hcy have the disease. 'rhe worst cases of this class which I have 
H'l'n have been in members of our profession, and I know of at least one 
l11$la11ec in ' \hi ch a perfect.ly normal appendix was removed . The question 
really has ill$ ludic-rou~ side. A well-known physician in a Western city ha,?
ing one 11ighl a bc>llyaC"hc. and feeling convinced that his append ix had per· 
!orated, sum1none<l a :::;urgeon, who quickly removed the supposed offender! 

Hysteria may of cou rse simulate appendicitis very closely, and it may 
TC'quin• a Ycry keen judgment to make a diagnosis. Mucous colitis with 
cnt.eralgia in 1wrrnus women is somet imes mistaken for appendicitis. 

Pcrirwphri!ic anlJ peric~cal abscess from perforation of ulcer, either sim
ple or cancerous, and circumscribed peritonitis in this region from other 
cau~l'::., can rarPiy be differentiated until an exploratory incision is made. 

Chronic ob literative appendic itis can not always be differentiated from 
the perforativc form, and in intensity of pain, severity of symptoms, anlJ, in 
rare instances, even in the production of peritonitis, the two may be iden· 
liraJ. 

Briefly stat.eel, 1ocalized pain in the right iliac Iossa, with or without in
cluration or tumor, the existence of McBurney's tender point, fever, furred 
tongi.1c1 \'Omiting. with consti pation or diarrho:>a, indicate appendicitis. The 
or(·u1-rt•nre o[ gc•m•ral perilnnitis is suggested by increase and diffusion of the 
nhtlominnl pain, lyrnpanit.es (as a rule), marked agg ra vation of the constitu
tional ~)'lllJllO lll S, particu larly eleYation or fever and increased rapidity Of 

the pul!'.r. Oliliterniion of hepatic dulness is rarely present, as the peri
toneum in lhrse r11ses does not often contain gas. 

Appendicitis and Pregnancy.-The association is not uncommon. OC 103 
perforative or gtmgrenous cases 89 were operated upon, with 36 deaths. Of 
l 1 ra<rs nol opt•rnll'<l upon all died. Of the l03 cases 80 aborted before or 
aftH opl'ration. Of 10+ non-perforative cases 50 were operated upon with 
1 death; of thC' remaining 5-~, 4 died; 13 of these non-perforative cases 
aborted (Babl<-r). Mild cases recorer; in the serercr forms it is safer to 
opC'rate at once. 

Prognosis.-Thcre 1could be no percentage of deaths from ap7rnndicitis 
if f'l'Cr!J case commencing wilh acule pain and developing tenderness and 
rigidily of /he abdomen and quickening of the pulse were 07>erated upon with
in i11•1'/i•r ltourl'I (RnlhC'rford -:\forison). 

Treatment -Oradua lly the profession has learned to recognize that ap~ 
36 



pendicitis is a surgical discas.c. In 11ospital practicr thr cn:-r:.:. should lie ad
ntitlcd directly to the surgical wards. l\Iany liH'B nrc lo~t hy temporizing. 
'J'hc general practitioner docs well to remember-whether his IC'anings he 
toward the> con~erYative or the radical methods of t.rcatmcnl-thal the sur
geon is often called loo late, ne,·er loo early. 

There is no medicinal treatment of appcndiciti~. There are rcmedic:-. 
whiC'h will allay the pain, but there arc none capable in any way of con
trolling the course of the lfa'easc. nest in bed, a light did, measures dircrll,r 
to allay the vomiting-upon these flll arc agreed. The practice of 
opium in Rome form in appendicitis and peritonitis iR clccrca::;ing, hut 
too common. 8urg<'ons almo:.:.t unanimously condemn thr pradic'e, as ob~cur-
ing the cliniral picture and tending to give n. false sense of and 
since they control t..ho situation, we should not give opium, nncl tlw 
J>Cl'Sistf'nl USO of lee Jocally to relieve the pain . flc1wn1I Opinion ;lllJOl'l_g the 
best surgeons is, I believe, opposed to the u:.;c of :-;n linc purgc·!-l. 

Operation js indicated in all cases of acute infl ammatory trouhlc in the 
crecal region, whether tumor is present or not, when the gcncrnl symptoms 
arc ~cvcrc, and when al the end of twelve ho1trs,, or even earlier,, llir features 
of the case point to a progressi'Ve lesion. The mortality from Ctlrly ope raticin 
under these circmm;lanccs is very slight. 

In recurring appendicitis, when the attacks are of such ~\'Crity and fre
quency as seriously to interrupt the patient's occupation, the mortality in the 
hands of capable operators is very small. 

IV. INTESTINAL OBSTRUCTION 

Intestinal obstruction may be caused by strangulation, intussusception, 
twists and knotR, strictmcs and tumors, by abnormal contents, and by par
alysis of the mtrncular coat of the bowel. 

Etiology and Pathology.-(a) STRANGULATTON.-This i& lhc most fre
quent rnuso of acute obstruction, and occurred in 3.J per cent. of the 29.) c..'lscs 
analyzed by Fitz, and in 35 per cent. o[ lhc 1,J 3l cases o[ Leichtcnslern. Of 
the 101 cm;cs o( strangulation in ]fitz's tahlC', which has thr ~prrial value of 
haYing been careful ly :;elected from the literature ~incc J880. the following 
wC're the cam::.cs: Adhesions. 63; vitc11ine remains, 21; adll(•rC'nL apprn<lix, G; 
mcscutcric and omcntal :;lits, 6; peritoneal pouches and openings. ~; ndhrrent 
tube, 1; pecluncular tumor, 1. rrhc bands and adhesious result, in a majority 
of cases, from former peritonitis. A number of insLmccs have been rcporfrll 
following operations upon the pcldc organs in women. ' l'hc ~trangulation 
may he recent and clue to adhesion of the bowel to the abdominal wound or 
a. coil may he caught between the pecliele of n. tumor nncl the peh-ic wall. 
Such ca~es arc only too common . Late occlusion aftrr rcco,·ery from the 
operntion is flue t.o hancls and ndh('sion~. 

rrhc vitelJine l"Clll<lillR arc represented by l\f<'Ckcl's Jiverliculnm, which 
foni1s a finger-like projection from the j\cum, usnally within eigllteen inches 
of the ilco-cJI1Cal valve. lt jg a remnant or the omphalo-me::;cnlcric duct, 
through which, in lhe early embryo, the intestine comJ11unientc•d with the 
yolk-i;;ac. T'he encl, though commonly free, may be nltachecl to the abdominal 
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wall n('ar tlw n;wrl. or to Uw mC';:rntcry. nnd n ring is thus formed through 
whiC'h Uw g-uf 111;1y pa~~-

Hcn1nty per (Tnt. or the eases of olJ~trurtion from strangulalion occur 
in mah·s; 10 pt•r C't·nt. of all the cases occur between the ages o[ fifteen and 
thi1iy y('ars. In 90 per cent. of thr eases of obstruction from the:.:.c ea uses 
the :-;itc of the trouhle is in the small bowel; the po:-'ition or the strangulated 
portion wa!". in Ow ri.fdlt iliac fossa. in G7 per cent. of the rel."('~. nnd in the 
lower ahdonwn in 8:3 pl•r Cl'nt. 

(b) h:·1TSSl"S{'E l"l'lON.-1n this condition Oll(' portion or Uw intestine 
slips into an ~Hljarcnt portion, forming an inrnginat.inn or inli1:-;susrcption . 
The two por·tion~ rnnkC' n cylindrica l tnmor, which vnriN; in length from 
n. half inch to :l fool or more. The condition is nlwnys a dc·::cc•nc1ing inlus
sus<.·1·pt.ion, ancl. 11~ the prncc~s proceeds, the mi(ldlr nncl iniwr ln,rrrs in 
creal'le nl Uw C'\prnsr of thr outer layer. An i ntu~sw•crpl ion consi~ls of three 
lay<.•rs of howl'l: lhe Ottlcrmoi:;l, known as the inlw::su~C'ipirns. or 
lnyr r ; n. midcll<• or returning layer; ancl lhe innermost or rntrring 
The sllulenL c·1.m obtain a clear i<lca of the arrangc111rnt h.r making the end 
or a ;:rlo\'C'-fingl'I' Jl<l"~ into the lower portion. Thr arlunl C'O IHlilion C:lU be 
wry clearly studil•cl in the post mortem invaginntions wl1idl arr so common 
in the ~mall howpl of chiilln·n . In the stati!-;tics of Fitz, 9:1 or "!~)5 r1.1ses of 
aC"t1te intestinal ohstrnction were due to this ca11::c. Of tlw:-:e, 52 were in 
malP:; and :t7 in icmall•s. rrhe cases arc most com~non in early life. 31 per 
('(.·Jlt. uncler one ,rear and t)G per cent. undC'r the tcnlh yrar. or ]1):1 ca..<::e:;:. 
in ehildrrn, nrarly .JO per cent. occ:urrccl in the fourth. fHlh, an<l sixth 
m011l11i'i (Wig-gin). Xo ddinite causeo could be a:-:~ignrcl in -1.2 of the ca~es; 
in thP other:<- clinrrhCT'a. or h::ihituil l constip::ition had cxi~tcd. 

'J'he :.;ifC' of the invnginnlion Ynries. \\'e ma.\· recognize (1) n11 ileo-ca1cal, 
when the ilco-ca•ral vnlve clcsrcncls into the colon. T here arc ca:=;cs in which 
lhis is so cxten!;i\'C llrnt the Ya\ve has been fell 1u!r 1·eclwn. T his form oc
currrd in 75 per rc·nL of. the ca::.cs; in 89 per ccnL of \ \\p;gin's collected cases. 
Jn the ilro-to/ic j_]lp 1owcr part of tl1e ileum pa~f:CS lhl'Oll,!!h the ileo-c:.ccal 
\'alvc. ('!) ' l'lw ill'nl, in whic·h the ilrum is alone invo]v(•d. (:1) 'f hr colir, in 
\1hic·h it i:.; ronfinrd to llw la1·gr inlr~tinc. (I) C'oliro-rrclat in which the 
C"olon nncl rrcfnm nrC' imohNl. (."i) Jntussuscrption o[ thr apprrnlix js rare, 
hut tlwn• 111·c aho11t ;lO rn~rs on rrrord, most of thrm in ehilclrrn . 

lrrC'g-11lar pC>ri~t:1\::.is is thr C't'sentinl ca11s.e of intu::su::c('lllion. Nothnagel 
fot11Hl in thC' ]ocnlizNl ])l'l'i~tal~iR cau~cd h,r the :C:iraclic curr(.'nL that it was 
not the clesr~nf of Oil(' portion into the other, but the drawing up Of thr 
n•1·1'i,·ing ln.n·r hy (·nnlrnction of the longitudinal cont. J1wagination may 
follow any limitr<l, !'ucldrn. and ::.eycrc pcris.talsi~. 

Jn ihf' pn~t mortC'm rxnminnticn, in a ca~l' of drath from intu~su~ep
tinn. thr rondilion is \'C'ry characteristic. Peritonitis may be prrsrnt or an 
a«utc• injrction of thr ::rrous membrane. When death occurs cnrJ_,., n~ it may 
do from 'hock. tlwrc ;, little lo be seen. The portion of bowel nlfodrd is 
l:1rgc• and thirk, :incl forms an elongated tumor with a C'lll'\'C'<l outlinr. ~!'he 
parl~ nrr !'wolll'n nncl rongrstwl owing to the ron~I rict ion of U1r nw::rnlery 
IJrhn•pn the lnyc•rs. rrhr entire mass may be of n. dcrp livid-reel color. Jn 
\WY n'r-Pnl JH'OC'C'f:.!-;('R lhrrc is only conge::.tion. anrl perhaps a thin lnyrr of 
lymph. :11111 I hf' infuR~n::.ception can he rcclucecl, bni when it has 1astcd for n. 
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few days, lymph is thrown out, the layers are glued together, and the en· 
tc>ring portion of the g-ut can not be withdrawn. 

The anatom ical condition accotmts for Uie presence of the tumor, which 
exi~ts in two-thirds of a11 ca£=-e~; and the engorgement, whid1 n·~ults from the 
compre~,oion of the nH.>scnteric n·~sels, explains the frequent occu rrcnrc of 
lJlood in the di~chargcs, which has so im portant a diagnost ic value. II the 
patic·nt i::urYircs, nctro:--i::; and l'lvughi ng of the im•aginalcd portion may oc
cu r. ancl, if union lia:-1 h1kcn place between the inner and outer layer:-:. th r 
ralihre of tlw gut may he rl'~torcd and a cure in this way effected. :Mrmy 
cases of (lie ki nd are on Teco rd. In the Museum of the Medical Faculty of 
lhP "J fcf:ill are 17 inches of sma ll jntc8line, whirh wPre pas::;e<l 
liy a Ind ''ho sym ptom s of internal strangu1ation, and who made a com-
p.i<{t' 

(f) K xOTR, 1\ N D THAC'rIO"N K1NJrn.- Yolv11l11s or twi st occu rred 
in -1·z of the ca!'Ps (Fitz). Sixty-eight per cent. were in males. 1t is 
mo~t Ir('quent hd\\N'n the ages of thirty and forty. rn the g reat majority 
of all thC' f\1 i~t i:-; :l\ia l and associated with an unu~ually Jong mescn-
lcry. !>O per c·(•nt. of the case:.; it was in the sigmoid fl ex ure. 'J'he next 
most common situation is about the c.:ccum, wl.i ch may be twi sted upon its 
axis or hrnt upon it~l·ll'. As a rule, in volvulus the loop of bowel is simply 
twi8lc<l upon ib; long n\i~, and the p01'i.ions at the end of the loop cross each 
otht>r and so (·au~e tlw ~trn ngu la lion. It occasionally happens that one por
tion of thC> howel j~ twi~lcfl ahout another. 

T rarlion kinl.·s ocrur at three regions-the third portion of the duodenum, 
the l a~t pad. of thC' i1Cl1!n. nnd the sigmoid fl e:\ure. What is known as gastro
me:-:enteric ileus is ca.u:<l'd by compression of the lower portion of the duo
drnu m hy the rnot of the mesentery with its contained blood-vrssels. The 
condition has h11C' n d<'~eribcd und er acute dilalalion or the stomach. 

rl'JJC i/e11111 kink O('('UJ'S within a few inc-hes Of the COC'C Ulll. rJ' hi s portion 
has a short light lll (':-:l'ntery and a large loose crecum sags over the brim or 
ihe pelvis and rnny cause a definite kink of the ileum with constipation, 
pain in the right ilin r fos~a, and symptoms which sirnulate appendiciti s. 

rrraclion of' a n•r.r full ~ igmo itl fl ex ure mny, without any special twist, 
comprcf.::s and ohstrurt a 1wighboring coil of the colon. 

(d) 8T1HCTl'ltEH AND T mro ns.-rrhese are very much less important 
causes of acute o\J~trndion ) as nrny be judged by the faci that there are only 
15 irndancrs out of the 'l95 cases, in H of wi1ieh the obstruction occurred 
in lhC' largl' jntl~tine (Fitz) . On the other li::rnd, they are common causes 
of dir<mie ob:-:truc·l ion. 

Lipomn. may on·l11-. growing- from the submuco:-:a, and cau:-:e intussuscep
tinn. In a nurnher of c·a:;<·~ the tumor has been passed per rectum. S. B. 
\\'arcl Im~ c·ol l<'c·t('cl f,l casl':-;. 

rnw oh~lrudion may r C':rnlt from: (1) Congenital slrict1tre. These are 
cxrreflingly rnrl'. ~lucli more commonly the condition is that or comp1ete 
orc·lu~ion. <.'i tlH1 r forming thr impcr.forate anus or the congenital defect by 
whic·h ilw clu Q(l rnum is not unilrd lo the pylorns. (2) Simple cicatricial 
slt>nosis, whic·h rcs.ull:-; frorn ltlcrralion. tuberculous or syphilitic, more rarely 
from d,1,rnlc•ry, ai1el mos! rnrrly of all from lyphoid ulceration . (3) New 
grolt'llts. Tlw nialig nnnt sl ridu re5 nre clue chi efly to cylindrical epithelioma, 
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which forms un annular tumor, moFt commonly mc:t with -in the large bowrl. 
aboui the !'iginoicl fl exure, or the cleH·ernling: C'O!On. 0[ benign growths, 
papillomata, aclcnomala, lipomata, aml fihromala O('<'<!Finnall,v induce ob
~trurtiun. (I) Co111prcslJion and traction. Tumor~ of m·ighhorin~ organs, 
parli('ulnrl,r o[ the pelvic vii-ccra, m:-ty cau~(· oh:-olrudion hy adhcf':ion and 
I rad ion. In the healing of tuberculous prritoniti~ the rnnlradion of the 
thick exudate may cause comprc~sion ;ind J!arn:rning of the coils. 

(e) ABNORMAL CoxTENTs.-Forcigi1 hndi<.•s. FuC'h as fruit stone~, coins, 
pin!'. ncl'dicF, or false teeth, 3rc occ~sionally HnlilowPcl ncc.-ickntally. or by 
J11nalics on purpo!-ic. Round worms may brc•ornc rollt'd inlo a brnglcd ma:-.s 
and caui:-.c oh~lruction. Jn reality, howC\"('r, lhc majority o[ foreign hndics, 
such as coi ns, buttons, and pins, swal\owt1d hy childn1 11

1 
c:aui-l' no incon\'rni

cnce whalC'YCI', but in a clay 0r lwo are found in the i-.too l ~. Oecm•innally f:!t1C:h 
a foreign hndy as a pin will pa:::s through the CT':--nplrngus nnd will hl' found 
lodgrcl in :::o n1c ar1jaccnL organ, as in the heart ( l'l'aliody), 01· a barley car 
may rcorh lhc lircr (Dock). 

1\lcclicim1s, ~11C·h m; magnesia or bismuth. Jta,-e licrn known lo accumul:tll!' 
in the hmn.•l!-i and produce oh:-.trudion, hut in lhc prrat tnajnrity of the caSt'8 
the condition is C'llW•ed by f:rcc:::. g-all-~tOJl('~. Or rnkrnlith< (}[ -1 ~ C<l'."'C"S. in 
",!:; the oh~truction \1a~ by gall-stonl':::, in ]!) by fa•ce!', and in 2 hy cntcroliths. 
Oh:-truclion by f'a'CC'S may happen at any f)('riod of life. .\ s 111C'ntio1wd when 
!OJWakin~ of dilatation o[ the colon. iL nrny occur in young t11ildn•n and pcr
si'."'l for weeki-.. Jn f:real accumulation tl1(' htrgc howl'! 1rn1y n·ach an enor-
mous size and the eonlcnts become hard. 'l'hc rl'lai1wd 111:11"-R'R 11rny be 
l'hannclcd, and sma ll quantities of maikr arc JHl!':-cd until a. ma!"S loo 
large enters the lumen and ca uses obstruction. rl' h('l'C mn." be \'Cry few 
:-;smplomR, as the condition be bome for \rreks or CH'll for months. 

Ob!=lruction by gall-Rtoncs not very infrequent, as may he gaU1c1"ed from 
thr foct tlwl n cases were reported in the lilel'a.l11rc in eight ye;Hs. Eighteen 
of thei-:e \\C' l'C in women and 5 in men. fn six-RL'\'('11lh1; of the <·ascs it occurrPd 
ahoul lhc fiftieth yrar. Th e ohslruclion is us111:1lly in the ill'n-c·a~cal n•g-ion, 
hut il nrny be in the duodenum. The:::c Jarge RO li lnry g-all-~tonr~ ulr<·rafc 
through the gall-bladder, u::.ually into the small inlP!'tin<'. occasionall.Y into 
the colon. In lhe lnltr r cm:c they rarely c~n1:-e ob~truclion. C'ourrnisicr has 
eollectcd 131 cm•cs in the Jiteralure. 

EntcrolithR may be formed of masses o[ hair, more cornmonl.v of the phos
pliatrs of lime and magnesia, with a nucleus formed of a forC'ign holly or of 
hardened freccs. Nearly e,~cry museum possc~:::c:s specimens o[ this kind. 
Thry arc not so common in men as in ruminant~, and, as indicalctl in FitZ:s 
~latii-tic:::. lire YC'I'\' rare causes of oh!'truclion. 

(() Jl.\HALY't;IC lurns.-Without any ohstruclion hi the lumen, in a 
localized area or in a wide section of the bowel, lhe muscular walls may be 
so paralyzed that no movement of the contents occnrt', C"ansing a condition 
which virtually amounts to obstruction. rrhc best illul-\tratiom; of local par
alytic ilcus arc seen in lhc embolic and thrombotic proee~st'S· in lhc mcscn
teric arteries, when the corresponding portions of the inLC'stinnl wall. are 
h1 a statr of h1farct. This is the eomlilion which oc:c·ur~ in tlu· W'rmin<>us 
aucurism iu a horse, and is as~ocialccl with lhc common int<'!'tinal co llc. 
It is more common in the small lhan in the large bowel, but l saw au in· 



stance of paralytic ilcus 1l uc to localized inrnh('tllrnl of ahoul l'ig"hl inches 
of the wall of t.hc ir<lllSYCr~c colon wilhout, :.:o far a~ 111w ('ould di~c·o\'CJ'. any 
nffcdio11 of llie hlood - Yc~~el~, aud the ~ymploms wl'rl' lho:-:(• of ac.:ute oh:-'lruc
tiou . 

. Following operation~, particularly on the ahdouwn, <1ftl'l' injuriC':-:. fol
lowin7 p:.narcntc:.:is in ai::cilc::-:, in pneumonia, plC'urit'y. arnl m·ta~ion<1\ly in 
heart disci.1sc\ a parnlytic !'=fate of the bowel rnay o('rnr, "ith c-e~~ation of 
peristali:;is, distention of the abdomen, vomiting, mu! othl•r t"iµw;;: of oh
stru e:t ion . There a rc remarkable ca~cs of hy:-::t<..•ria willt :-::y111pto111~ or chronic 
obstruct.ion of lh e bowels and fa~cal vomiting-the so-called ilcu:-; hystericus. 

Symptoms.-(a) ~\ CUT I~ 0HSTHUC'l'.lON.-Con:-;fipn li on, pnin i11 the abdo
men, ::md vomiting arc the thne i111porbmt sy mptoms. Pain sets in curly 
and mny come on abruplly whi le the pnlicnt h; 
ly. during the pcrformnncc of some action. It is at 
tcr. but RttbRcq ucnUy it becomes continuous aml rery intc'llRC. \ '0111iting 
follows quickly and is a consta nt ;rncl rno:"t cfo;trl':-:Ri ng :-;ymptom. .\t firt=l 

·the co ntents of the stomach arc rn itlcd, ;md t11C'n gTerni:-;!i, hilc-i-;taincd ma
terial , and Eoon, in cm•cs of acute and pc111w1w11t ob:<tmdion. the 111akrial 
rnmitcd is a liro\rni~h-black liquid, with a tlit"tint"tly f:l'tal 01lor. Th is st'

qucncc o r gastric, hiliou:-:, and, fina lly, :-:ter<:Of<H'COUR rn111iting is perhaps 
the mo:-:t important cliagno:-:lic feature of acutP oh:-;lrudion. The cunstipalion 
may b~ ~1hsolutc, without the di~chargc of l·ithcr ftt'l·e:-: o r ga:-;. Yery often 
the conh'nlR of the howcl below il1c i-;fridu rc nrc di:-:tll;1rg(•1I. J) i~tcnl i ou of 
the ahdoml'll t1t'11<1lly occ lirB, and, when the hirg-<' ho\\'l'l is inrnhed, it is 
extreme. On the other hand, if the ohstmc:lion is hiµ-h up in thl' ~lllall in
tr~tine, thrrc 111ay be vcr.r slight t.rmpany. .\t firi-;t the :1bdo111cn i~ not 
painful. \Jui ~ uh~rqucnUy it may become <H:utcl.r i<'ll(ler. 

The corrnlitutional symptoms from the outset, arc H'rt'r<'. The fac:c iH 
pallid ;111cl an.\ious, and finally collap~c symptom:-; ~upcrYcnr . The 
beco me th e .features pinched, and th e c-on' red with a 
clammy 'J11ic pulse becomes rapjtl and 1 l'IH.'l'O mn v he no 
fever; lhc axillary tcmpcralurc is often suhno rnrnl. The tongue i8 di·y awl 
prirchcd and lhc thirst is incessant. The uri!lc is l1i gh-C'o lo rnd . :-;('a nty, antl 
there may be !'upprCt"Sion. particularly when Uw obi-;trnttion ii-; hi;.!11 up in 
the bowel. 'l1 his ii-; probably due to the con8lant vomit ing- anrl the i.:mall 
a111ounl of liqu id which is ab:-;orbc<l. rrhc case term inate:-::, ;_}~ a rule, in from 
th ree to t:Jix days. Jn some in~tances the palienl dies from shotk or :;ink:; 
into coma. ~\ lcucotyto!-t iq of 75.000 or 80.000 l1l'r c. 111111. rnay he Jlrl':o:t•11t. 

(U) S\'J! ll'TO.MH OF l'11HO:NIC 0HSTHL"CTJOX.-\\'hcn due to ra~cal i111pat

lion, there is a hit"tory of long-standi ng constip11tio11. T here may haYe bl·cn 

di~charge of rnucus. or, in some imtancc::;, the fa•«al m;1~~(~ hcwc hcl'n c:han
nelcd, :ind so have a llowed the contents of the upp<.'r porlion o[ till' bowel to 
pass through. In elderly pcn~ons this jg not infreqm'nl; hut examination, 
either per rectum or externally, in the course of the colon , will revml the 
pt'l'SCllCe of harcl Rcybalous ma~~CS. rrhere may be refrntion O[ fa.:CCS for 
weeks without exciting serious s_ymptoms. Jn other inst..rnccs there arc vom
ji,ing. pain in the abdomen, gradual di stentj on, and flnnlly the cjrcta bcComc 
frccaJ. r['hc hardencll lll:.18!.\eS may excite an inlCll~l' co[jt_j:-; or C\'(' U peritonitis. 

In stricture, whether cicutri cial or cancerous, the !:ympl<Hlls of obstrnc-



I :-ITESTINAL OBS'l'HUC'l'lO::-< 543 

tion ar<' YC'ry din1 r:-cl'. ('nn:-tip:1tion gradually comes on, is c:drcml'l_r n1ri
ahll'. aml il may IK• monlh:-: or ncn years before there is complete oh::.truction. 
'J'ht'fl' <IJ'l! fr:.lll~it• Jll attac·h, in which from SOlllC ('CUl~C the fa~C('::; <l('C:UlllU

lafc ahm-c thl' i-lridurl'. the inlrn~tine become~ greatly di:::tcnded, and in the 
swollen ahdonwn the coil~ C'an he seen in acti\'C pcristal!'is. 1 n such attacks 
then.• 1113}' he \'Omiling. but it is Yery rarely of a fa"'C'al charac:tcr. Jn the ma
jority or these ('3~C'ti the general health is seriously impaired; the patient 
~radunlly lwcomcs an;:cmic and emaciated, and, finally, in an attack in which 
the ob:-:trutlion is complete, death occurs with all the features of acute occlu
sion, or the cai::c rna.v be prolonged for ten or twch'c days. 

Diagnosis.-(a) T1rn SITUATION OF THE OnsTnUCTlON.-Ticrnia must be 
cxclud<.'11. "liic:h is by no means alway1t easy, as fat.al obstruction may occur 
from tlw involvement of a very linUted portion of the gut in the external 
ring or in the obluralor foramcn. A thorough rectul an<l, in women. a 
vaginal cxami1111tion should be rnacle, which will give import.ant information 
a!-1 to t.he con<lit.ion or the pelvic and rectal contents, particularly in c11ses o[ 
intus~us.cc:'ption, in which the descending bowel can sometimes be iclt. In 
ca~t'!o\ of oh~t.ruction high up the empty coils sink into the pchi8 and can there 
be <lekctc:'d. Hectal exploration with the entire hand is of cloubtrul ,·11lue. 
Jn Uw inspc:'C'lion or the abdomen there are important indications, as the 
spcc·ia l prominc:'ncc in certain regions. the occurrencc or wc:'ll-cldincd 111<1s::c:'s, 
and the prr~t'ncc of hypertrophied coils in acli,·e pcri~btl~i~. John Wyllie 
has calll'd attention to the great value in diagnosis of lhc "patterns of ab
dominal tumidity." In obstruction of the lower end or the large intestine 
not on ly nu1y the horseshoe of the colon stand oul p lainly. when the bowel is 
in rigid spasm. hut even the pouches o[ t.he gut may he seen . When the c:m
cum or low<.' r encl of the ileum is obstructed the tumiditv is in the lower 
central rc!!ion, and during spasm the coils of the small bo,~·el may stand out 
prominently, onC' ahO\'C the oth(:lr. e ither obliquely or tnrn~vcr~cly plac-t'd
the so-called "laclcler paltern." In obstruction of the duodc•num or jejunum 
there may only be olight distention of the upper pa rt of t.hc abdomen, a~so
ciatrcl u~nally with rapid collapse and anuria. 

Jn tho ileum ancl c~cum the distention is more in the cenlral portion of 
the aliclomcn; the vomiting is distinctly faecal and occurs early. In obstruc
tion of the colon tympanitcs is much more extensive and general. rrenesmus 
is more common, with the passage of mucus and blood. rrhe course is not 
so quick. the coll::ipse docs not supenene so rapidly, and the urinary secre
tion i:: nnt so much rC'duced . 

In oh~t.ruction from stricture or tumor the situation can in some cases 
bP accurately localizrd. lrnl iu others it is very uncertain . Digital examina 
tion of the rectum >hould first be made. The rectal tube may then be pa,,ed, 
Lui it is impo:;!'iblc to gel beyond the sigmoid flexure. In the use of t.he rigid 
tuhe there is danger of perforation of the bowel in the neighborhood or a 
strielurc. The quantity of fluid which can be paseed into the large h1tcstine 
~honhl he Cf:lirnatrcl. Tl1e capacity of the large bowel ii; about s ix quarts. 
\\'i~Qtin achi~cs ahout a pint and a halr from a hright of three fret for an 
inrnnt. To thoroughly irrigate the bowel the patient should be chloroformed 
arnl >houlrl lie on the back or on the side-best on the back, with lhe hips 
ckrntccl. rr•n,YCS suµ-gcsts that the crecal regfon h ould be auscultated during 
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the passage of the fluid. For diagnostic purpo~rs tlw n•dum may be in
flated, eilher by lhe bellows or by the use of bicarbonalc of >nda ancl tartaric 
acid. In certain cases thc~c measures giYe important indications a!-1 lo the 
situation of the obstruction in the large bowel. 

(b) NATURE O>' THE 0BSTllUCTlON .-'l'his is often dif!icult, nol infre
quently impossible, to determine. Slrangulalion is noi <·0111111011 in YC'ry rarly 
life. In many inst!lnccs there have been previous attnrks of ahdo111i11al pain, 
or there are etiological factors which give a clew, such us olcl peritonitis or 
operation on the pelvic viscera. Neither the onset nor the chara"lcr of th" 
pain gives us any infonnation. In ram instances nausea and \'Omiling may 
be absent. '!'he vomiting usua lly becomes frecal from lhc lhird to lhe fifth 
day. A tumor is not common in strangulation, and was present in only 
one-fi(th of the cases. Fever is not of diagnoRtic value. 

fnlussusccption is an affection of childhood, and is of all fornn:. of in
ternal obstruction the one most readily diagno!-icd. The prcscnrc of tumor. 
bloody stools, and tcnc~mus are the important factors. The tumor is usu
ally sa usage-shaped and ielt in the region of the transver~c colon. It existed 
in 66 of 93 cases. lt became evident the first clay in more tlurn onc-thinl of 
the caf:es, on the second day in more than one-fourth. and on the third clay 
in more lhan one-fiflh. Blood in the stools occurs in al lra•t lhrer-fiflhs of 
the cases. either spontaneously or following the uf:c of an cnenw . The bloo<l 
may be mixed with mucus. 'Tenesmus is present in one-third of the ca1'e~. 
F::ecal vomiting is not very common and was prc,:0:rnt in onlj' 1°2 of the rt:} 
instances. Abdominal tympany is a symptom of slight importance, oc:cuning 
in only one-third of the cases. 

Volvufos can rarely be diagnosed. The frcqurncy with which it inrnlves 
the sigmoid flexure is to be borne in mind . Th(' pasf'agc or a flexible tube 
or injecti ng nuids might in these cases give valuahlC' indication!'. 

Jn frecal obstruction the condition is usually the frcccs can he 
felt per r eclu..m and also in the cfo:tcndcd colon. vomiting, tympany, 
abdominal pain, nauf'ea, and vomiting ::ire late ancl arc not RO coni-:tant. ln 
obstruction by gal l-stone a few of the C<lf:CS gave fl j)l'l'\ iou::; history of gall
stone colic. Jaundice was present in only 2 of t!te 2:~ ca~C'~. Pain mHl 
vomiting, as a rule, occur early and are severe, and fxcal vomiting is pre:;
ent in two-thirds of the caf:es. A tumor is rarch· evident. 

(c) D 1AGNOS1s l''HOM OTllER CoNOIT10NS.-A.cutc enteritis with gn'at rc
Jaxation of the intef"tinal coils, rnmiling, and pain may hr mistaken Ior 
Obf.:truction. 0£ late years many inslallCCS Jia,·e been r(lporte<J in \Yhi('h peri
tonitis following disl'ai::c of the appendix has been mif"tnkrn for anite oh~truc
tion. The intrnf.:e vomiting, the general tympany and abdominal trrnlerness, 
and, in some instances, the suddenness of the onset are ''rry dc.'ccpliYc. In 
appendix disease the temperature is more frequently eleratl'd, the Yomiting 
is never :faecal, and in many cases there is a history of previous attncks in 
the c::ecal region. Acute h:.-emorrhagic pancreatitis may produce symptoms 
which simulate closely intestinal obstruction. 

Treatment.-Purgativcs should not be given. For the pain hypodermic 
injections of morphia are indicated. To allay the distressing vomiting, the 
stomach should be wa<hccl out. Not only is this dirrctly beneficial, but 
J\m.smaul claims that the abdominal distention is rel ieved, the pressure in 
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the bowel above the seat of obstruction is lessened, and the violent peristal
sis is climinished. lt may be practiced three or four times a day, and in 
some in~tanc.·ts has pro\•ed beneficial; in others curative. rrhorough irri~ation 
o[ Uw large bowel wilh injections should be practiced, lhe warm ftuid being 
allowed to flow in from a fountain syringe, and the amount carefully esti
mated. 

Inflation may also be tried, by forcing the air into the rectum with the 
liellows or "·ith a DaYidson's syringe. It is a measure not without risk, as 
in!'tan<'C'l' of rupture of the bowel have been reported. Of 39 cases in chn
drtn trP<1tC'1l hy inflation or encmata 16 recovered (Wiggin). In cases of 
acute oh:'>lrndion ~urgiral measures should be resorted to ea rly. 

For the ly111panites turpentine stupes and hot applications may be ap
plied. In casl'H of chl'onic obstruction the diet musl be carefully regulated, 
arnl opium und belladonna are useful for the paroxysmal pains. Enemata 
flhould hl• C'mploycd. nnd, if the obstruction becomes comp lete, resor t must be 
had lo su rg iral meru;ures. 

V. CONSTIPATION 

(Costiveness) 

Definition. -R<'tenlion of fo'!ces from any cause. 
Constipation in Adults.-The causes are varied and ·may be classed as 

gcn<'ral ancl lol'al. 
GEKEJL\J, ('AU8ES.-(a) Constitutional peculiarities : Torpidity of the 

bowels is often a family complaint and is found more often in dark than in 
fair peri-;ons. (U) :--\cclcnlary habits, particularly in persons who eat too much 
and m1glect the callR of nature. ( c) Certain diseases, such as :11ucmia., neuras
thC'nia, anc.l li p;lcri a, chronic affections of the li ve r, stomach, and intestines, 
and lhc acule ferers. Under Ll1is heading may appropriately be placed that 
most injurious of all lrnbits, drug-tahng. (d) Either a coarse diet, which 
l(•an·s t.oo muc·h rC'sidue, or a diet which lea.ves too liltle. 

Loci\.L C'.\LlRES.-Weakness of the abdominal muscles in obesity or from 
O\'erclistent.ion in repented pregnancies. Atony of the large bowel from chronic 
disca~e of the rnuco~a; the presence of tumors, physiological or pathological, 
pm•sing upon the bowel; enteritis; foreign bodies, large masses of scyba la.. 
and ::;tridurcs of all kinds. An important local cause is atony of the colon, 
prirticularl>· of the muscles of the sigmoid fl exure by which the f;roce::. are 
propell<•cl into lhe rectum. An obstinate fonn is that associated with a con
tral'frd !'late of the bowel, sometimes spoken of as spasmodic constipation. 
This is met with-fir!3t, as a sequence of chronic dysentery or ulcerative co
liti s: !'Cronclly, in protracted cases or hysteria and neurasthenia in women, 
partirularly in a~sOC'iation with uterine disease; and, thirdly, in very old 
p<.'rson~ oftrn without any definite cause. It may be that the sigmoid flexure 
and lowC'r <·0!011 are in a condition of contraction and spasm, while the trans
ver~c· and a~ccnding paris are in a state of utony and dilatation. ~l'he most 
charnrt.crist.ic ~ign of this variety is the presence of hard, globula.r masses, 
or, more rarC'I)', ~mall and sausage-like :freccs. 

Radiography has taught us much of l11e conditions favoring intestinal 
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stasis. The upward position in man favors vi$Ceroptosi~, with which we find 
associated many of the most obstinate cases or con:-:.lipalion. Arbuthnot 
Lane has cmphn~i:z('(l the foci of this dropping or drag-gin~ of the i n l<1~tim•s, 
particularly at certain points-e. g .. the third part or the clu o<lc num, al t he 
encl of which there may be an abrupt kink associated with a <'on:-;idcrnhle dila
tation of the duodenum itself. This is of course rclicv<.'<l imnwdialely wlwn 
the patient Jies down. rl 'l1c second is the ilcal kink, a lready :;poln•n or. ca used 
by a dropping of the cmcu m, and the lower coi l of t he il t•u m it:-d r. The 
obstruction m ay result in considerable dilatati on of the encl of the ileum. 
with delay in the passage of the fluid faces. A third point is the fi xed splc ni c 
fl ex ure of the colon, nnd the X -rny may show nn ascen{ling colon as low as 
the }eye} or the ilinc crest, and the transverse in the pelvis Jl ('('('~!':ari \ y cau:-;i ng
de\ay in lhc pn~sagc of the imces past thi s angle. 1J'hc t::. i,ir n1oid loop Sl'('n1s 
spec inlly designed to promote s tasis; the rectum mn.y a\!"o prc:·i('nt an c!onga kd 
S-shapcd loop, anc.1, finally, there is th o f'harp pelvi-rccL-1\ fl exu re, above which 
the fa."Ccs accumulate. 

T'he studies of H ertz, Jordan, and others have shown how acc1.m:1lely the 
rate of the passage of the faces through the forge bowel nrny be C':-;Limntl'<l 
with the X -rays. After a bismuth meal the CfI'cum is r eached in ahout four 
hours, the hepatic fl exu re two hours later, the splen ic flexure lhrcc hours after 
that, and the beginning of the pelvic colon twelve hours after the com11 wncC'
ment of the mea l. 'J'he faces do not pass beyond the pelvi-reclal flexure until 
ju~t before clcf:rcation. 

H ertz divides all cases of constipation into two main g roups. In one the 
delay occurs in the passage through the colon, particularly in the clistn.l 
half ; in t he other the passage as far as the pelvic colon is normal, hut cle
facation is not properly performed. Every case o f chronic conslipalion 
ought to he ca rerutly sludicd with the X-rays. 

Sn1LPT01. IS.-rr1w most persistent constipation for weeks or even months 
may exist wilh fair health . Dcbiljty, hissilud c, nncl a menta l depression 
arc freq uent symptoms in constipation. particularly in prrson::; of a nc rvo11 :
tern pcrnment. lleaclachc, loss of appetite, n furred tongue, and foul breath 
mny also occuT. In g irl s the skin is "mudd_y," acne js rommon, chl orosis may 
follow, and there is a flabby ~.ta te oi the sp.tcm genera ll y. Lane claims 
that chronic mastitis, chroni c pancrcatiti s and gall -stones may fo ll ow !n
tcst inal stasis. 

When persistent. the accumulation of f::cccs leads to unpleasant, some
times seri ous, local symptoms, such as piles, ulreralion or the colon, disten
tion of the sacculi, perforation, enteritis, and ocrlu::.ion. ·1 n women pressun' 
nrn.v cau~e pa in at the lime of menstruation and a sensnlion o[ fullness arnl 
(fo:tenlion in the p Ivie organs. Neuralgia of tlw sacra l nen·ps rnav be 
caused by an ovcrloadecl s igmoid flexure. The f:.crPs colkd ch iC' ny i1; the 
colon . ]~,·en in ext reme g rades of con stipation il is rare to fi111l dry fa:icc:; 
in the c.rct1m. The fa~ccs may form large tumors nt lhc hepatic or splenic 
fl c•xu rcs, or a &'lu~age- l ike 1 cloughy mass above the ntl\'l' I, o r an irregular 
hm1py tumor in the left jnguinal region. Tn olcl pcri'!ons lhe ~arculi of the 
colon hccome d istcnrlccl and the scyba1a may rcmnin in them arnl und(1 rg-o 
calcification, forming cnlcrolilhs. 

Jn ca~c~ with prolonged retention the ftecal masses become clw.nn('leU an<l 
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cliarrhCC'a. may OC'C'lll' (or cl<l}S bl'fore the truC' condition is disCOVCTC'll hy r('('
tal or C\trrnal examination. Jn women who ham hecn hahitually ron:-:.tip:1kd 
attad;;s of cliarrhwa with nausea and rnmiting !'houlcl exrite f.:.uspicion antl 
kall to a thorough p:xamination of the large bowel. Ji'cycr may occur in the::.c 
ca:-l'S. ancl )ll'i:.,rs has reported an instance in which the condition simulated 
typhoid fever. 

C't1ptirnfed hy thC' theories of ~[ctchnikoff WC' haYC hN'll for SOITIC years Oil 
thC' crest or a rolonic wnvl·, ancl intestinal toxremia has hccn held rr::;ponsihlc 
for many of the worl"t of the ills that fl esh is hrir to, more particu larly ar
terio-sclcrosis and olcl age. rrhc seni les and prcsrnilrs of two continents haYc 
bl'l'n taking sour milk and laclo-hacrnary com pounds, to the great benefit of 
llw manuracturing c·lirmi Rts! But the fncl is pa~sing, not, l hope, lo be re· 
plnC'r1l h,Y one C'V('ll morC' ~crious, in which opcrntion is nclv i ~ecl for eve ry case 
Of S('\(1 1'(' illl ('s (innJ Slnsi~. 

Constipation in infants is a common a nd t rouhlcsomc> disorder. rrhe 
eausC's arc congc·nital, clicletic, and local. 'l'here are instnncC's in which the 
rhi ld is comdi palccl from birth and may not ha\'C n na lu r:il mon•ment 
fo r nn<l yet thri,·c and clcYl'lop. There arc cases of enormou$1. di la-
tation lhc la rge howcl with persistent con~lipnt i on. 'J'he condition ap-
pcnrs $1.0mcti mrs lo he a. congeni ta l defect. Jn i:.:omc of t hci:.:c patients there 
may be coni-:tric·ling bands, or, as in a case of Chec,·cr's, a congenital stric· 
tun.'. 

Dietetic cau:::C's arc more common. In sucklings it often a ri ~es from an 
unnnturn l drym·~~ of the smal l resi•lue which pai::~es into the colon, nncl it 
nrnv hl' very cl iflicu lt lo clcciclc whether the fault is in the mother's milk or 
in ·the dig~:-:tion of the child . Most probably it is in the lat ter. as some 
bnhies nrn.v he pcri::i~tently roslivr on natural or artifirinl foods. Deficiency 
of fat in the milk is heliC'\'C'Cl by some writers to be the c·au~C'. In older ch il
dren il is of the greatest importance Urnt reguln r hahiltoi ~liould hl• <' njoi necl. 
('arc l e:-:~ n e~s on the pnrt or the mothe r jn lid" matlC'J' t)flen tn.r:-; the founda 
tion of trouhlr1-1omc constipation in al'Ler life. lmpnirm ent of' llH' rontmctil· 
it_v of the intrstinnl wal l in consequence of infla mmatio n, <fo:turha ncc in the 
nornrnl intr:::tinal ser rrt ions. ancl mcclrnniral oLslructirm by tumors, tw ists, 
nnd inlm:su:-:r1•ption arc the chi t·[ local cau-:::e~. 

Treatment. -Much ma~· be clone by sy$:fcmatic habits, particularly in the 
young. The pntient should ~f' to stool at a fi xed hour every clay. whether 
there i!-1 <lr)olire or not, and the clrsirc shou1d always be granted. Exercise in 
moderation is helpful. ]n str)Ut persons and in womc'n with pendulous ab
clonwn:-: tlw Jllt1)-lt·l<.1s shoul<l haYc th" support or a bandage. Frirtion or reg
uhtrl,r npplit'<l ma~!';1ge is inn1 lualJlc in the more c)ironic cai:.:cs. .\ good 
suh~tifutf' is :1 nH.'ta l hall wrighing from four to ~ix: pounds, which may be 
rolled OH'r the abclornen C\'NY morning for fire or ten minufrs. Thr diet 
~hould he Jig-ht. with plenty of fruit and vcgetablPs, part icu larly Fa la ds and 
tomntoC'!-l. Oatmeal i8 11s11all,v laxative. though not to a1 1; brow11 bread is 
hrtler than i hni nrndr from fine white flour . or lirpri cls, water and ai.'rated 
minernl w;1trrs may he tnkrn frcclv. A tumhlrrful oi hot or rold walrr on 
ri:-:ing. lnkcn slo\\'(Y. is enicnriom; .in many ca:::rs. A Rlass o[ hot water at 
ni~ht mny a.h:o bC' t r"ic•cl ::done. A pipe or a. cigar artcr breakfast is with 
many men an infallihlc remedy. 
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\\"hen ihr condition is not very ob~tinate it is well to try to relieve it by 
hygirnic and clil'lctic mrusures. If drugs must be u~ecl they shoultl be the 
mil<lt>r ~alinc laxalin•s or lhc compound liquorice powder . Encmata are of
ten ncc1·~~ury, and it is much preferable to employ them early than to con
stantly u~r purg-atiYc pill!-\. Glycerine either in the ionn of suppository or 
as a i-:rnall injt.'<'tion i~ \'l'ry valuable. Half a cln1chm or boric acid placed 
withi11 the rectum i~ sometimes cfficaciou~. The injections of tep id water, 
with or without sonp, may be used for a prolonged per iod with good effect and 
w:lhout dam:lg-r. ' l ''hl~ pati<'nt i-:honlcl lir in tlw clorsnl po~ition with the hip:; 
elC\'atrd. and it is bh•t lo l<'t the fluid flow in slow ly from a fou ntai n syringe. 

'l'he u . ..;unl rcme<li<'S rrnployecI are often usc>less in the const ipation ass~ 
cialc:<l with contmdcd bowel. A very sat isft1clory measure is t he oJiye or 
cotton seed oil injt•C'lion, as rccomnlC·nclecl by Ku)-:smau l. 'rhe patient l ies 
on lhc lmck with lliP hips C'-levntrcl, and with a ca nn ula and tube from 15 
to 20 ounces or JHll'f' oil nrc allowed lo flow :; lowly (or are in jected) into 
the bowel. 'rhe 01wrntio11 ~houlcl b.ke at least. fiftee n minu tes. 'J'h is may be 
rcpcat(•d CYC'I')' <fay unlil !hf' ink~tinc is cleared, and Rubseq uently a smaller 
injrcfion CYPry frw cla.n; will !'.ufficc. Tn the cases with a spastic colon lhe 
injrrtion or oil at. lll'diime, which is retained during the n ight, is orten 
cffcetuol. 

'J' ll('r<' are various clrn.m; which arc or special service, particu larly the 
comhination or i1wr:1runnh11, nux vomica. or brlladonna, with aloe~. or podo
phyll in. Cascara sagrnd<1. phenolphthalein, and agar agar a re usefu l. P er
~i1'ienl effort )-:hou l<l ht' made to reduce the clo~agc by attention to hygienic 
meajo:urrs. In 1111a1111i;i and chloro~is. a sulphur confection tnken in the 
morning. :11111 n pill of iron. Tln1harb, and aloes th roughout. the clay, are very 
senict·nlilc. C1ert11in \'Cry ~c,~erc cases are bcnefitecl by "short-circuiting," t he 
lower end of the ileum hl·ing joined to the lower end or t he colon. 

In <·liilclrcn the indic:ntions shou ld be met, ns far as po:.:.s ib le, by h.vgieni c 
nnd <lit.'it·lic rnensurcs. 111 the com:t ipalion of sucklings a ch an ge in the d iet 
of' tli<· 111othc r n1:1y be tri('(l, or from one to lhrce teaspoonful s or c ream may 
hP gi\('11 lwforc <'<lrh nursing. J n artificially frd children t he t op mi lk \\i th 
thr CTC'cl\11 Rhou l1-I ]J(' usr<l. Drinking of water , barl C'y water, or oatmeal water 
will ~0111di1m·s oh\'i<llc the di!liculty. Jf laxatives nrc required, simple syrup, 
manna. or o1i,·c oil mny he suflicicnt. The conical piece or soap, so often 
H'l'n in mtr~('rie:-;, is sometimes cflicacious. Massage a long tl1c colon may be 
tril'd . Rmall injedion~ of cold water may be used. ]~a rgc injections should 
Jiu arnide<l. if po~~i\JI('. H it is necessary to gi\'e a laxatiYe by the mouth. 
e:bior oil or U11.'. flui(l rnagi1c~ia is the hcsl. The ~aline purgatives appear 
lo ad b.\· illC'l'C<lSlllg' the 111\l~C'll l ar and g landu lar adiYity or the bowel. If 
1lirrl' an• si~ns of' g-n~tro-intestinal irritaUon, rhubarb- an<l soda or gray 
11011cler mny be givrn. l n older chi ldren the diet should be carefu lly regu
lated. 

VI. ENTEROPTOSIS 

(Glenard's Disease) 

Definition.-"Dropping- of the 'ii;:rcra." Yiscrr optosis, is not a disease, 
but a :-:ymplom group characterized by loo~eness or t he mesenteric and 
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peritoneal attachment•. so thal the stomach. the in!e,tine<. particularly the 
trarn;\Cr:se colon. Lhc lin•r, the kidneys, and the spleen occupy an ahnonnally 
low position in the abdominal ca\'ity. 

Symptoms and Physical Signs.-lt is imporlanl to recognize two groups 
of ca!'e~. In one the 8planchnoptosis follows the lo:'~ or normal support of 
the abdominal wall in consequence of repeated pr<\!!na1wic~ or rcturring 
:istilc~. Till' condilion may be extreme without the i:-lighi.ctiL distrc:ss ou the 
part of the patient. 

Tbc second and more important group occurs u:;;ually in young persons, 
who prc$Cnl, 'dt.h splanclmoplosis, the features of more or l c~s marked ncu-
rai:;thcnia. , 

ln the first group inspection of the abdomen ~hows a 
inal wall, and, as a rnlc, lhc liucro albicanlcs or 
Pcristal f'is o[ lhe inlei-Li nes may be and ju cxll'(.'111c l'•l~<-·~ outlincR 
o[ lhc ~lornarh il:-:cH wilh ils w~H·cs peristalsis. On inflating !he slomach 
"ith carbonic-acid g-:u; lhc organ out with gi·rat pro111inrnc<-\ and the 
il·:.:~er and greater cu rYalurcs arc seen. the laller C'.\ll'nding perllap::: a hand's 
breadth below lhc lc\"CI or lhc navel. The wa,-es of pC'rii:;tal:'iS arc ftidJlc and 
without the vigor and .force of those seen in the stoma('h dil<1lrcl from :-lril·
ture of lhc pylorus. The condibon of dcscC'D!-m; rcnldculi with alouy is hc:"t 
:-luclicd in this group of cases. An important point lo remcrnher is that ji 

may cxi:.:-t in nn extreme grade without <;:.ymploms. 
Jn the other group is embraced a somcwlwl mollc,Y scril'~ or ra::;r~. in 

"hich, with a pronounced ncrYous or, as we call it now. ncura,,lhl'11ic basi:-: 1 

tliC're arc displacements of the viscera with :sym11lo111s. The palil•nls arc 
milrnlly young, more frcqucnlly women than nH'n. and or :-.pnrc lrnhit. 1'he 
rondilion may follow an acute illues~ with 'J'hl'.\' ('011q1 lain. as a 
rule, of dyspepsia, tlirohhing in the abdollll'll, and pain~ or wcak-
nei::s in the back, and inability to perform lhe t1Ftn1\ o[ lifo . . \ \·cry 
coni;ir!C'rablc proportion of all the casC's of TH'Ul';_H•lhcnia prr:-:{'lll the local fra
turcs of cnlc roplosi:-.. When preparing for the l'\illni nali on one notiC'es 
11Hrnlly an crythcrnatous flu :-. hing of the skin; the ~l'rnlrh of the nail i:- fol
lowed inetantly by a line or hypcrremia. lu.:~ o[lc>n of markl'CI pallor. The 
puls.alion of the abdominal aorta jc; readily ~rrn. 

Radiography has p-i\'C'll much information of the J>O!'ition or the vi::";ccra 
i\nd the patients i::hou ld he examined carcfolly After a hiH111uth 111cal. Till' 
stomach is vertically placed and reaches for below the 1rnn•I; ii:" motility may 
he normal, but there may be :o;la,:,is from as,nC'iatc<l pyloric ~pa:-m or from 
kinking of the cluodcnnm. Jnflatecl with gn~ th0 011lli1ll'~ may he :-:ecn through 
the thin f.iki n. Clapoiiigc or i;:plashing ii-; n'<ually di~tind. 

Xc·phroptosii::-, or di~placcmenl of the kidney, ir-: 0 1w of ihe mo~t <·011~tant 
phC'nomC'na in <'nicroplof' ii;: . Jt is well, perh;1p:-: 1 io di~iingui~h bdw<-'Cn the 
kidney which one can just touch on deep inspirntion-palpahle kid1wy-om· 
which is freely mo\ahlc. and which on deep in::;pir:ition dt•stench RO tlrnt 
one e.Ul put the fingers of the palpating liaml abo\'C' it and hold it clown, 
and. thirclly, a floating kidney, which j~ entirely out~irlc tlw ro:-tal ;1rrh, iH 
easily grasped in the hand, rc-aclily mo\·crl to the mi11rllc line. nncl low down 
townrd the l'ight iliaC' fos!-(~L It ir.; held hy ~ome that tlw drni;.,'lrntion floating 
kidney shou ld be restricted lo the cases in which there is a meso-nephron, 
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but this is cxccs~i vcly rare, while extreme gracl,.:-; of renal mohilily arc com
mon. Some of tllC' more seri ous sec1uenc<'s of mornhlc J..:iilncy, namely, 
Di~tl's crises and jntermittent hypdronephros.i~, will he C'<>nsilkred wit.h dis
eases of the kidney. 

Displacement of t.hc 1ircr is very much le:->~ common. "In thin womrn 
who have laced, the organ is often tilted forward, so lhat a very large sur
face of the lobes comes in cont.act with the abdominal wall; ii is a \'Cry com
mon mi stake under these circumstances to think that ihc organ is enlarged. 
Dislocation of the li ver itself will be considered later. 

:Mobility of the spleen is sometimes H'l'Y marked in cntc ro 1~lof" i s. I~1 an 
extreme grade it may be fou nd in almost a ny rcgfon of the ahclomcn. H is 
very freq uently mi~tnkcn for a fibroid or ova rian tumor. A co nsiderable 
proportion of ihc cases come first under ihc cure of the g-ynccologist. 

'11l1crc is usually rnuch relaxation or the mcscnf.c ry ancl or the peritoneal 
folds which suppoTt the intestines. The colon is displa.cccl downward (colop
tosis), with consequent kinking at the flexures. The descent. may be so low 
that the transverse colon ls at the brim of or even in the pelvis. lt may 
indeed he fi xed or bent in lhc form of a Y. lt is frequently lo be fell, as 
GlCna rd slates, as a firm cord cro:-:sing the abdomen at. or below the lc\·cl 
of the JHl\"CI. Thi s kinking may lake place not only in Uu .. • colon. but at the 
pylorus. where the duodenum passes into the jejunum, and where the ileum 
enters the ca."'Cum. 

The exp lanati on of the phenomena accompanying enlcroptosh; is by no 
means easy. It has been suggested by GlCnanl an<l othcr8 that orcrfill ing of 
the splanc.hnic YCsscls in corn;cquencc of displacements and kinking accounts 
for the feelings of exhaustion and general nervo usness. Jn a 'large propor
tion of the cases, howC\'er, no symptoms occur until after an illncsi-:. or some 
protracted nervous st rain. 

Treatment. - Jn a majority of all cases. four indicaLions arc present: To 
treat. lhe ex isting nt'u rm;thcnia, Lo reli eve the nervous <l yspcpsia, Lo O\'Cr

comc the constipation, ancl to afford mechanical support to the organs. 'Three 
of these arc considered under their approprjatc secti ons. ln cases in which 
the cnteroptosis has fol lowed loss in weight a fter an acute illn c~s or worries 
and cares a.n important indication is to ialtcn the patil'nt. 

A well-adaplt'd abdomina l bandage is one of the most important rncas
m es in cnteroploi-:.i$. In many of the mil<kr grades it alone fl.uflicc~. I know 
of no single simp le measure which affords relier to cfo;lr<'!'Sing f'smptom8 in 
so many cal'CS a8 the abdominal bandage. I t i::; bcfl-t made of linen, ::houl1l 
fit snugly, and shou ld be arra11gcd with strapf.l. so that it can not ride up oYCr 

the hips. A special form must be used, as will be mentioned later, for mov
able kidney. ] n some cases support may be gh·cn by the use of a<lhe::ive 
strapping. Some of the more aggra,·ated types of cntcroptosis arc combined 
wilh such features of ncurnsthcnia that a rigid Weir l\lilchcll treatment is 
indicated. In a few very refractory cases surg ical interference may be called 
for. 

And, lastly, the physicia n must be careful in rl ealing with the subjects 
of enlcroptosis not lo lay too much stress on lhc disorder. It is well never 
to tell the patient that a kidney is movable; the sy mptoms may elate from 
a knowledge of the existence of the condition. 
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VII. MISCELLANEOUS AFFECTIONS 

I. MUCOUS COLITIS 

l\nm\tr. hy ntrioui' nanH.'~. irnch as membranous enteritis, fobular diarrlmn , 
muco1u; rolic, and 11lyxoneuro:si1S inlestinalis, this remarkable di~ca!'c has hL'Cn 
rcc·o:!nizl•d for ~c,eral cC'nluric!'I-. .An cxhaustiYC description of it i:::; girnn by 
\ \'nodll'nnl in vol. ii or the :llcdical antl Surgical Hcports of the Civi l \\'ar. 
The pai..:.f':agc or lllUCllS in large quantities from the bowel is met with, fir;;l, 
in catarrh of the intestine, clue to various caut!C~. H is not uncommon in 
chi lclrcJ1. ancl may be ns~ociatcd with clislurbam:cs o[ cligc:.;tiou and slight 
colic. ~"i'econdly, in locul di sease or irritati on of the bowel , in cancer of the 
colon and of the rectum. ] n tuba-ovarian disca~e much 111uc·us nncl s lime 
may he pai::i..:.cd. 'Thirdly, true mucous eolith·:, a :;c<: rC'tion nC'uro::-is of lhe large 
inlc:-linc md with pnrtic:uiHl'ly in ncnouB and hy1'lcri('a\ pnlicnts. It. is 
more common in wonH.'11 than in men. lt has in('l"l'a~ed greatly of late 
and has bC'COlllC t\Je fa~hionabJc complaint. displacing lll'Uritis to a 
e:dcnL 'l'hl'rc is nn abnormal secretion of a tctrnciou~ mucu:-. which may be 
::-limy and gelatinou:-:, like frog-spawn, or it is pa~~e<l in ::-tringti or ~t;·ip:-, 
more rnreh• us a l'ontinuout' tubular mcmbranr. 1 han~ twirl' ~ccn this me1n
hra11c in sllu, clol:'C'l.r adlwrcnt lo the muco~a. hut capahh' of ~cparalion with
out any lc~ion of the surfac('. )Iicroscopically the ca~ls arc mucoid. of a. 
unifor111 granular g-rouncl ::rnbslance through whic:h there arc l'l'1111rn11ls of 
Cl'il::-. ~0111c of which have undergone a definite hyaline trans[onnalion. 
Triple pho:-:phah.·, d1olrt'terin, and fatty cr,n:ta l ~ arc pre~rnt, and oc·c;t..:.; iomdl.v 
fint•. :-;and- like conrrclio 11i;:. The epithC'lium of the muro~a Sl'l'lllS to he inh1ct. 

Syrnptoms.- ln a large proportion of all the ca:-:es the suhjecl:-: <ll'C' ncrv
ou~ in grN1ter or le~~ ck•grce. Some cases have hncl hysterical outbreaks, a1111 
llwrc u1ay he hyporhondl'iaP.i s or melancholia. 'l'he pati ents arc fl.Cif-ccntrcd 
aJHl ortl•Jl lllllC'h \\'OJ't'ied about the mucous stools. Some or the 
among- lhC' 11 1o~t tli~trcs::: ing with which we have to deal, inrnlids from 
kn to twenty Yl':ll'S' Rtancli ng, neu ra~theni c to an extreme drgTCC, with l'N'Ur
ring atJac!\S of pain and the passage Of large quantities of lllUC\18 01' e\'Cll of 
infr:-linal l'a • ...;b. 

Jn many C3$:CS the attacks may come on in paroxy:::m~. a:-sotialcll with 
colicky pain~. or occa:::;ionally crises of the grl•atc~l se,·erily, ~o thal appen
dicitil:; ma_Y he ~u~pC'clcd. ]~motional disturbanc:cs. worry of all l:'Orl:::, or an 
erro r in did rn<1~· lirinµ on :ill attack. Constipation is n f:.J)('Cial fcuture in 
maur ra::-l'S. 8omrlimcs there arc attacks of ncnous diarrhn•n. 

'\'hile the diseaRe is ohslinatc and distressing. il is rarely scriouF-, thouµ-h 
TTcr ringham $lat.es that he knew of three ca~es of mucous colitis in which 
drnth orrurrccl suddenly. in all with µ-rcat pain in the left ,;de or lhe abdo
men. The ·1hdomcn itself is rarely distended. ~rhere is orten a ''cry painful 
spot jm:t Ju{wcc'n the na\'cl and the left costal border, trnrlrr on prc::sure, 
and sornclinH·1' the paroxysms of pain seem centred in this region. A spas· 
tic con<l ilion of the colon frequently exists and is easily recognized hy pal
pation. 

Diagnosis.-The diagnosis is rarely doubtful, but il is im portant not to 
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mistake tho membranes for other substancef;; tlrn l' . thr external cuticle of 
asparagus ancl undigested portions of meat or i;a u sag-c-~kin s F-omct imcs as
sume forms not un1ike mucous casts, but microscopic C\uminalion will 
quickly di fferenti ate them. Mucous coliti s wi th severe pain may be mistaken 
for appendicitis. 

Treatment. - Drurrs are of l itlle value. It is quite u•eleRR to give bismuth 
and so-called in test inal remedies. First the bas ic ncu raf;thcnic stale is to 
be deal t with, and this may suffice for a cure. Secondly, dai ly ir ri,~ation s 
of tho colon through a Jong tube-one to two pints of warm a lkal ine flu id. 
At Plombi Cres. Tiarroga le, and other spas thi s trea tment is most succe:-i;:;fu lly 
carried out. The injection of oli ve oil a t bedtime is sometimes help ful. It 
should be retained during the night. rrhircl ly. lhe coa n=c r ~o rls or food wh ich 
leave a large residue shoul d be eah:n, and . last ly, i::.hould these measures fai l, 
the quest ion of opening the colon or irrigating through Lhe appendi x may 
be considered. 

II. DILATATION OF THE COLON 

There are four groups of cases. In Lhc fir8L lhe d istention is ent irely 
gaseous, and occurs not infrequently as a tranf.' icnt condilion. Jn ma ny cases 
it has an important influence. inasmuch as it may be extreme, pushing up lhe 
diaphragm and seriously impairing the action of lhe hea rt a nd lungs. lt is 
an occasional cause o! sudden hear t-failure. la pneumonia and other acute 
diseases thi s infla tion of the colon may be extreme. 

In the second g roup are the cases in which t he cl i!'tcnlion of the colon 
is caused by solid substances. as f:x~cal mal tcr, occaRio nally by fore ig n hocl ics 
in t roduced from without, and more rarely by g:ill-stoncs. ln inslilu tions, 
particularly in insane asylums, it is not infrequent to !incl lhc aged wi th 
great distention of the colon. 

'\'\Then, thirdly, the dilatation is due lo an organic ohstrnclion in front 
of the dilated gut, the colon may reach a very large size. ~l 1 h csc cases arc 
common enough in malignant tumors and so metim es in volvulus. Dilata
tion of the sigmoid fl exure occurs particularly when thi s p01·ti on of the bowel 
is congenitally very long. In such cases the bowel may be so distended tha t 
it occupies the greater part of the abdomen, pushing up the li ver and the <lia
phragm. An acute condition is sometimes caused by a t wist in the mcso-eolon. 
And, fourthly-

I diopathic Dila lalion.-Hirschsprung's disease. The rascs are not un
common, occurring in children and in .rnung adult !'. 'l'hc ~i~moicl flexu re 
alone or the entire colon is invoh·ecl. and the size may he colossal. Jn F or
mad's case the circumference o[ the colon was fro m fi rtecn lo th irty inches, 
and the weight of the contcnls forty-se,'en pou nd~. 'fhc or igi n is ohscu rc. fn 
some the condi t ion is congenital, and lhe di lata tion a nrl liypr rlrophy increase 
progressively; in others there is an unusually long s igmoid fl exure; in others 
again narrowing oi the terminal port ion of the descendi ng colon or a valve
like stnicture lias been found . The sympt oms are very <lefinite>--constipa
tion, an enlarged abdomen, attacks of pain with increai::. ing d iRtcntion, and 
then diarrhcca, either natural or induced, with relief. Such attacks may 
occur from birth and continue to the twenti eth or thidi elh yea r. The ab
dominal picture is distinctive-the great enlargement of the upper half of 
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llil' abdomen, the spreadiug of the costal arch. the remarkable length fro!!' 
thf' ('nsiforrn cartilage to the naYel. and in the attacks the coils of lhe coion 
otand out prominently, ancl e\·cn the longitudinal hands. may be s.ccn. 

The ouUook is unctrfain. :.\ ledical treatment is o[ little arnil. I have 
!'l'Cll one ra~e in a young- child in which scrupulous care of the bowels .::.ccmed 
to C'heck the prog-rci-1'; but. as a rule, it is a pro:rres:::i,·c malady for whicb 
~ur(!ery alone offer~ complet~ relief. Rcs.cc1ion of th<' enlarged colon has now 
ilt'cn done in a. good many ca~cs with s.ucC"CS!'. C'olotomy g-i\'cs relief; colos-

, tomy h~u; al::.o hccn succcs.!'ful. Of 4-1 cases treated surgically, 15 were com
pletely cw·cd and 7 were improved (Finney). 

UL I NTESTINAL SAND 

"Sable Intestinal."-Thcre are two groups of c:a8cs in which sancl-l ike 
materia l is passed with lhc 8lools. The false, in which it is made up of the 
rt'mains of vegetable food and frui ts \vhich have rcsi:-:lcd digestion or wh ich 
ha\c become cncruslccl with earthy salts. 'l'ruc ink:::;linal sand of animal 
origin, gritty fine particle::;, usua lly gray or colorless, sometimes dark, js 
form<.'cl in the bowel and h; made up larf!cly of lime ~alls. In mucous 
c·11lilis this material may be passed at intenals for mouths. 

1 V. D!VERT!CULITIS-PERISIGMOIDIT!S 

In the lower part of the dc~ccndi116 colon and in lhl' i-igmoid fk.xure 
cliH•rli('11Ja. oc·<'lll'. ~0111eli1ucs congc11itnl 1 so111cti111cs acquired. mo~t commonly 
in women and in a~~O('ialion \\ iU1 COll!'fipatiou. ()f 81 Celt->('~ collected by 
Telling, 5;.> were in m;de:-;. They arc prone lo form al lhc :-;ilc of the ap
pendicc~ cp iploira:i . I nlcstinal ohstrudion. arulc g:rng-rcne, perforation wilh 
the fornrnlion of ahsce:-s, peritonitis. ve~ico-colic fi,:.lnla. ancl mctaf\talic rnp
puralion arc occa!-l ional complicalions. J n acutr ca:-:l'S ldl-~ickd appendicitis 
ii.:. cli<1g11o~ccl. \\hi lr in Ille cl1r011ic caf'CS the mimicry of' rane:rr is vc 1·y (·lose. 
'J'he C'<l:O::C'!:' arr morr common than we have hcrdofor(' ~uppo~c·il. Hcseclion 
nf the afferted portion of the colon has been s11cce'8i'tdly performed. 

V. AP_E'ECTl ONS OF THE )fESENTERY 

Hremorrhage (f/(tmaloma).-lnslanccs in which lhr hl('('ding is confined 
to the mc~C'nlcric ti:-<surs arc rare; rnore comrnonl.r the condition is ai::sociale<I 
"ith h~morrhagic infill ration of the pancreas and with relropcritoncal hmmor
rhagc. It occurs in ruptu re of aneuri~mF, eillwr of the abc1011iinal aorta or ot 
th(' !'uperior rnei.:.cnfcrie artery. in malignant fonrns of the inrcttious fcvcrF. 
!-!mall-pox, and, lastly, in incli\·icluals in "hom no prccli~posing condilious 
cxi~\. 

Affections of the Mesenteric Vessels.-(a) ANEUR ISM (sec under Ar
teries). 

(b) EMBOL ISM AND 'l'll ROMnos1s.-I11farclio11 of ll1c Bowel.-\%en the 
mci::entcric ,·c~~cls arc blocked by crnboli or thrombi lhc condition of infarc
tion follom~ in lhc territory supplied, which may pass on to gangrene or to 
perforatio~7 and peritonitis. ] ~ lhc superior rnesentcric artery is blocked 
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the rc~ult jg fatnl. In tl1c veins the thrombo:;js may bC' primary, following 
infccti\'C procci;scs in the intestines, particularly aboul the appendix, or it 
occurs in c:.1cheetic states. Sccondarv U1romho~is is met wilh in cirrho~is of 
the li ver, syphili~, and pylcphlcbilis: or nl<lj' result from the stasis cam•cd 
by arterial emboli. Jackson, Perler, and Quimbs have rnmlc au cxhaustirc 
study of 30 Bm=fon cm;cs. and hare collected 2H cases. 'l'ht•y reco;rnizc two 
groups-acute and chronic. Jn the former the om:ct is stuldcn, wHh colic, 
nausea, ,·omiling. and a bloody diarrhcca, so that the pi<.:lurc is one of acute 
obstruction. 'l'lic abdomen becomes distended and clc•vlh occurs in collapse 
within a few dar&. Jn the chronic cases the onset is insidious, antl there 
may be no syn1p

0

loms referable lo the abdomen. Of the 2H cases, 6·1 per 
cent. were in men . The diagnosis is o:xtremely diflicult, and lhe acute cases 
arc usually regarded as obstruction . Exploratory operation has been 111adc in 
-J7 cases, 4 of which have recovered. In J. W. J~ ll iot's successful case 48 
inches of the bowel were rcscctcd. In the horse, inrarction of l ite h1tcstine, 
co111 111 on lv h1 co1111ec:tion with the verminous aucurisms of tho mesenteric 
artcrici.;, 

0

is lhe usual cause of colic. 
Diseases of the Mesenteric Veins. -rnlatalion and sclerosis occur in cir

rhosis or lhc lin!r. ] 11 instances of prolonged obstmction there may be large 
saccular dilatation::; with calcification of the intima, as in a. cai-.c of oblitera
tion of the \"C lltU pOrlil! described by me. 8uppurat.ion of the lllC~Clllt'ric 

veins is not rare, and occurs usually in connection with pylephlehilii-;. 'l111e 
mcscntcry may be mucll swollen and is like a bag of pus. and il is on ly on 
careful dis8cclion that one secs that the pus is really within channels repre
senting- extremely d ilated rne~cntcric YCins. 

Disorders of the Chyle Vessels.-Yarkosc, cavernous, and c_yi:;tic chy
iaugiornata are met with in the mucosa ancl snbmucosa of the sma ll intes
tine, occa~ionallj• of the stomach. Extran1salion of c:hylc into the rnc~cnleric 
tissue is so111ctimci:; ~ccn. Chylous c_ysti:; arc found. J !'aw one the size of an 
egg at the root of the mcscntcry. Bramann records a cnse in n rnan aged 
sixty-llirce, h1 which a cyst oi this kind the ~ize of a child\; lll'ad wa:-; la•aled 
by opcrnlion. T hero is an in:-:tancc on record o( a congc•nital nia lforniation 
of the U10rac:ic duct, in which the rcccplaculum forn1l'd a llatll'nl'cl ('y:-;i which 
c~~chargcd h1lo the peritoneum, and a chylous at<('itic .fluid wa:-; withdrawn on 
several occaRions. ll omaus reported the ca:-:c of a girl who, fro111 the third to 
the thi!'i.cenlh year, had an cnlarg-ed abdomen. Laparotomy ~IH>wl'd a ccries 
of cysts conta ining clear fluid . They were supposed to be dilated lymph ves
sels connected with the intc:5tincs. 

Cysts of the Mesentery.-Thcy may be either dcrmoid, hydalid, serous, 
sanguineous, or chylous. They occur at any portion of the mcscntery, and 
range 1rom a few inches in diameter to large masses occupying the entire 
abdomen . 'l'hey arc frequently adherent to the neighboring organs, to the 
liYcr, spleen, uterus, ancl sigmoid flexure. 

The Rrmptoms mrnally arc those or a progrcRsivcly enlarging tumor in 
the abdomen. Sometimes a mass develops rnpidly, particularly in the hrcmor
rhagic forms. Colic ancl constipation arc present in some cases. 'I1hc general 
health , as n. rule, is well mai11lainccl in spite of lhc progressive enlargement 
of the abdomen, which is rnoi:;t prominent in the umbili cal region. l\lesen .. 
teric cysts may persist for mnny 1ycar~, eYc11 ~en or twenty. 
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The• diagno!'ig is extremely uncertain, Hnd no single feature is in any way 
dii-lindi,·c. 'J'hc important signs arc: the grcal mohility, the situation in 
the mid1llc line, and the zone of tympauy ill front of the tumor. or these, 
the second is the only one which is at all con~lanl. aE when the tumors arc 
large the mobility dit'appcars, and at thi:; ~lage the inlt11'li rn .. ·~. too. are pushc<l 
to one side. It is mo~t frequently mistaken for ontrian tumor. 1\lornhle 
kidney, hyclroncphrosis, and cysts of the omcntum hiwc all'o Uren codusccl 
with it. In certain instances puncture may he made for dingi10stic pur
poses, but it is bcllcr lo arlvise Japarotomy for the purpose of drainage, or, if 
possible, enuclcation may be practiced. 

H. DISEASES OF TIIE LIVER 

I . JAUNDICE 

(lcterus) 

Definition.-Jaun<lice or ictcrus is a conclilion characterized by coloration 
of the skin, mucous mc111br~111cs, and fluicli; of lhc ho(ly hy lhc bilc-pigrncnt. 

Like albuminuria, jaunclic<.' is a symptom and noi a di::casc, and is met 
with in a variety of conditions. 

1. OBSTRUCTIVE JAUNDICE 

'I'he chiC'f causes or obstructive jaundice: arc: (1) Oh~lruction by for
eign hoclics wilhin Lile duct~. a8 gall-slo111.!8 and pa1·u~ i lcs; (~) by inflammatory 
lumef'aclion of the duode num or of the lining 11H·mlm111r of the duct; (3) by 
~tr iclurc or obl iteration of the duct; (4) by lu1non; clo:-:ing' lhc orifice of the 
duet or growing in its interior; (5) by prt'SStm' on the dud from without, 
as by tumors of the liver itself, or the stomach, Jlilll('J"('il:-1, kidney, 01' omenlum; 
hy prt·:::~;;i11·c o( cn largC'd glands in the fo;:-:ures of the lin•r. and, more rarely, of 
ahclo111i11al ancurism, fa:'cal accumulation. or the pn•gnanl ukrn:.;. 

In the~c c..isc of extra-hepatic or obstrucli'C' jaundice the prC'~sure within 
the biliary capillaric:::;. usually low, bccoml's incr<.•asecl and the bile is absorbed 
hy tlw lymphatics of the li\·cr and not hy the hloocl rapil\1.1ri<'~ . To these 
cause~ some add lowering- of the blood prcs"ure in the portal s,v~tcrn so that the 
tcn~ion in tile smaller bile-ducts is greater than in the blo0<l-rcs~els. For this 
'il'w. hoWl'V<.•r, there is no po~itive eridcncc. In this cln~:.; may perhaps be 
placed Uw cases of jaundice from mental !'=hock or dcpre~s('(l emoliont:-, which 
"may conceivably cnuse spasm and reversed pcris.tal~is of the hilc-ducl'' (W. 
Hunter). 

General Symptoms of Obstructive Jaundice.-(a) l ctcrus, or tinting of 
lhe skin and conjv..nclivll'. The color rang-rs from a lemon-yellow in catarrhal 
jatwdico to a deep olive-green or bronzed 11ue in permanent obslr11clion . In 
'ome instances lhe color of the skin is g recniRh black, the so-callccl ''black 
jaundice." Except the central nervous system, all of lhc liosues are stained. 
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(b) In the more chronic forms prurilu:-; ii-; a mo~l 1li~trr~~ing- Rytnplnm. 
'rhcrc js a curious prcideric itching. which Hie$~man thinkF. i~ ~uggc:-li\C o[ 
ca ncer. but I Jrnyc seen it most marked in gall-stone ca~e~. Hwcating i!' com
mon, and may be curiously localized to the abdomen or lo the palms of the 
hands. Lichen, urticaria, ancl boils may occur. Xaulhoma. mulliplr.r i:;; rare. 
Only two rai:es haYo occurred under my obserrntion. Usua lly in the flat form, 
rarely nodular, they arc most common in the csel ids and on the hands and 
feet. They may he Ycr y numerous o\·cr the whole body. Ocra~ionally the 
tumors are fo und ju the bile duct. After persisting for year~ they may dis
appear. In very chronic cases telangiectascs develop h1 the skin, i:.ontc:times 
in 1arge num bers over the body and face, occasionally on the mu cous mem
brane of lhe tongue and lips, forming patches of a bright red color from 1 lo 
2 rm. in hreacllh. 

(c) The secretions arc colored with bile-pi gment. rrhc sweat tinges the 
iincn ; lhe lcars :i. ncl r::.a lirn and milk are rarely stain ed . rl'hc cxpccloration 
is not o[tcn tinted unlc~s there jg inn ammalion, as when pncu111011i<1 coexists 
with jaundice. The urine may conlai n the pig ment hefore it ii-; apparenl in 
the ski n O L' eonjuncti rn. The color rnries from light g reC'ni:.;h yellow to a 
cleC'p black-gTecn. l n ca~es of jaundice of long sfandi ng- or g-reat inle11:.;it)' the 
ur ine u!'uall.r contai ns albumin and always bile-str1incd tuhe-<'a:-;ts. 

(d) Xo bile passes into the intestine. The stools lhcrrfol'c al'c of a pale 
drab or slate-gray color, a nd u~ua lly w ry fetid and pa!'ty. 'l'hc "clay-color'' 
of the E-iOO IS is al:.:.o in part clue to lhe presel!CC Of UIHlip;e:-;iell _fat, which, 
accord in~ to ~ I ii Iler, may he incrcaf:.Cd from 7 to 10 pc-r ce11t., which is normal, 
to :i3 or 78 .. 'i per cent. There may be constipation; in many instance::;, owing 
to decompo~ilion, there is dinrThcca. 

(e) Slow pulse. The heart's action may fall to ·10, 30, or CYCn lo 20 per 
minute. Jt is particularly noticeable in the cases of cal1urhal and recent jaun
dice, and is not as n ru le an unfavorable symptom. \\Theihcr thi:-; is clue to in
terrupted cond uclivity or to direct poisoning of llie auriculo-ventricular bundle 
has not been determined. It occurs only in the ea rly $-\lages of jau ndice. At 
th is time bile acids pass inlo the blood, but are produced in vcr.y sma ll quan
tities when jaundice is establi shed . The respirations may fall lo 10 OL' eYen to 
7 per minute. Xanthopsia. or yell ow vision, may occur. 

(f) llccmorrhaue. The tendency to hleecling in chron ic icterus is a serious 
feature. J t has been shown that the blood-coagu lation time may be much 
retarded, and instead of from three minutes and a half lo four minutes and a 
half we have found it in some cases as late as eleven or twrh-e minutes. rL1his 
is a point which should be taken accou nt of hy rnrgcon..:, inasmuch as incon
trollable h~emorrhagc is a well-recognized accident in operating- upon patient::; 
with chronic ohslructivc jaundice. Purpura, large subcutaneous cxtravasa
tions, more r are ly kemorrhagcs from the mucous membranes, occur in pro~ 
traclcd jaundice, and in the more seYere f~·ms. 

(g) Ce1·ebral sy111ploms. Irritability, great depre~sion of "pirit.i::., or eve n 
melancholia may be prc:;cnt. Tn any case of pc rRiRtC'nL jmmdico RJlCC'ial nen
ous phenomena may develop and rapidly prove fatal-such ns suddeu coma, 
acute delirium, or conv1llsions. Usually the patient has a rapid pul se, sli gh t 
fernr, and a dry tongue, and he passes into the so-called "typhoid state." 
These feat ures arc not nearly so common in obstructive as in febrile jaundice, 
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but they not infrequenUy terminate a chronic icterus in whatever way pro
duc'L'cl. 'l'lie group of symptoms has been termed cholamiia~ or, on the suppo
~ition tlrnl cholc~tcrin is the poison, cholestene1aUi~· but its true nature ha~ 
n.1t y1·t IJC'cn ddPnnined. In some of the cases the symptoms may be due to 
11ra•mia. 

2. TOXJEMIC AND HMMOLYTIC JAUNDICE 

The term ha-matogl•nous jaundice was Com1erly applied to this group in 
(·onlnHli:-lind ion lo lhr hepatogt>nous jaundice, a!:lsocialed with manifest ob
:-:trudin• rh;_rngl·~ in the lJil('-pa~sages. The toxic jaundice cases are es1'entially 
vb:-:lruefiYC in origin . and it is doubtful whether there are nny true non-obstruc
tiw c:a:-r:::. 'l'liP manner in which the jaundice is produced in these cases has 
bl'L'll P.\prri riwnlrilly workrd out by Staclelnrn.nn and Afanassiew. ''J'he ob~truc
tion i:; du<• lo the rx:lremc vi:.:ridity of the bile as:::oe:ialecl wilh a mild angio
C'olitis. Tl \(' !-l('qurrn·c' of C\'C'nt~ is as follows: Desl ruclion of \Jloocl by luemoly
~il-1; lih<•rali<in of IW.'lllOglobin \\'il.h increased Iormalion and cxcrrl ion or bile 
pig111{'nf:.; (pnly<·hro111ia); incrca::.ed vi!-l-ci<lity of the bile, which, at the low 
pre!-1!-llll'C al whi('h the bile i~ excreted, causes a temporary obstruclion, with 
rm\J:-;orplion of the bile and jaundice; finally lhe bile loses its viscid character, 
thr flow is rci;stablishetl, and lhc jaundice disappears. Staclelmaun found 
that a similnr explanation applii:s to olher rnrietie::; of jaundice as<::ociated wilh 
inrrmst•d blood clcsl.ruclion. For this type the name "ha~mohepatogenous'' 
jauntliN~ lrn~ hrrn sUA-g<.•:-;tcd. Holleston refors lo them as cases of '·intrahe
patic'' jnurnlicC'. '11 unter groups the causes as foll ows: 1. Jaundice produced 
by thl' adion of poi:-"!ons, such as toluylrndiamin, phosphoru~, arsl•nic, snake· 
Yenom. '.!. ,Jaundi c:o n1et with in rnrious specific fevers and conditions, such 
3R yt>tlow rcvcr, malaria (remiUent and intermittent), py::emia, relapsing 
rt'H'I', typl111R, cntC'l'ic fever, scarlatina. 3. Jaundice met with in various con
dition~ of unknown but more or less obscure infocLive nature, and 
de:-ignakd a8 <'pidernic, infectious, febrile, malignant jaundice, ictcrus 
\\'£>il'l' di~wa:-:r, acute yt•ll ow atrophy. 

The !'.)'rnptorns ill'C not nearly so striking as in the obstructive variety. 
The bile is pr<':;c.•nt in the stools. The skin has in many cases only a sli ght 
h.>mon tint. 'l'he urine may contain no bile-pigment, but the urinary pigments 
arc con!-iidC'rnbly increased. In the seYerer forms, as in acute yellow atrophy, 
the co lor may be more intensr, \Jut in malaria and pernicious an::emia the lint 
is usually light. The constitutional disturbance may be very profound, with 
high feH•r. clcliri11m, connilsions, suppression of urine, black vomit. and 
eulanC'ous ha1morrlrngrs. Jn certain cases of hmmolylic jaundice the fragilil.v 
of thr rl'<i rorpu~clC's is greatly increased and the}' may be smaller than nor
mal ( \\' idal. ('lim1fl'ar<l) and show g-ranular degeneration. This is particu
larly' the CU!-lP in the group of congenital icterus with enlarged spleen. 

3. ITEREDITARY ICTERUS 

A family form of ictrrui:; has long been known. We must recognize, indeed, 
severa l groupi::.. Fir~!. ic·IC'rus uconatorum, as in the remarkable instance de
f'C rihed l1y (:JaiF-IC'I' ( 1.nnN·I. :\larch, 187\IL in which a womnn had eight chil
dren, :-oi\ ol' \\horn died of j:1unclicc shortly after birth; onr of the eases had ste-
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nosis of lhc common duct, which, as John Thomson has l'hown. i8, with angio
cholitis, a c•ornmon !l's.ion in this affection . Still rnon' remarkable is it that the 
mother of thiF- woman lwcl tweh·e children, all o[ whom were icteric after birth, 
but the jaunclict• gradu:11ly disappeared. A brother of the woman had ~evera l 
children who al~o wl'rc jaundiced at birth. Glaistc1· states that nil of the chil
drrn of )lor~a~ni. fiftcc·n in number, had ictcrus nconatorum. Secondly, the 
congenitlll acholuric idcrm~. :J[inkowski reported eight ca!-les in three genera
tion:::. The jaundice is ~Jif!ht, the stools arc not clay colorc.cl, the urine has no 
bile pigment hut contnini:; mohilin . thc genera l health is litllC' i[ at all dis
turhcll. Hplc·nic rnlargcm<'llt is a markC'<l fcnlurc. ~ I any cn...::.rs ha\·c now been 
reported of thi8 ~linkowski type. all in r1-11n ily groups, hut. Chauftard 
lias rnrt with a case wilhout Jicre(litary ancl -, ha\'C' R<'(' n al lra:-;l one case 
of fht' kincl . No Rprcial rlrn nges have been found in the li \'CI' or hi le 
Tl1irdl ,\', a gmup or (';lRt'S with cnlargcmrnl of' the :-;p]('('Jl and and 
moirkPrl con!-ilil ut ion al di:-:l urhnncrR, a1i:-cmia. dwnding of stn l tll'C'. inl'antiliRm. 
and Hlighi j1lllndicr. Cnsrs which ha\'C.' hC'('ll de~cribC'd as 1!;111 ot's cirrho~is 
haH• ocrurrcc1 in two or three mernhcrs of a family, and lhc jaundice ha '.'$ 
dated from early d1il1lhood . 

. found ice has been (lcscribcd in connection with the various fevers, malaria. 
yellow fc\'C r. and WciJ'g cliRrasc. 'l'wo special affections may here recei\'e con
sideration, the iclcrus of the ncw-bom and act~tc yellow atrophy. 

II. ICTERUS NEONATORUM 

New-born infanti.; arc liahlc to jauncliec. which in some instances rapidly 
proYCH fulal. A mild and a form mny he rcrogniz<.'Cl. 

Tli r 111ild or ph,IJsiofoyical or the new-born is a co mmon di sease 
in foundling hospil:ils, and is not very infrequent in private practice. ln fJOO 
eons(·cuti\C births al the Sloane Maternity icterus was n oted in 300 cases 
(l loll ). 'l'hc <li~roloration ap1)('ars early, 11Rually on the first or SC'cond day, 
and is or mo<lc•rntc• inten;.;ity. The mine may he hilC'-:..;l:ii1wcl and thr f~ees 
colorless. The nutrition of thC' child is n<it mmnl ly disl11rbcd, and in Lile 
nrnjorily of ca!'Ps the jaunclicc di~appcars within two weeks. '!'his form is 
tH'H'r fnt:11. T he cauc.:c of this jaundice is not ni al l elear. Home have attrib
ulNl it lo stnsis in the ~mailer bile-duels. which arC' compre~~rcl hy lhc dis
trnclcd radicals of the portal ''cin. Others hold that lhe jaundice is clue to 
the destruction o_f a l:ngo number of red blood-corpuscles during the first 
few days nfwr birth . 

'l'hc sererc form of icterus in the new-born may depend upon (a) con
genital absence of the common or hepatic duct, or which there arc many 
in~tanc·es on rerorcl; (b) rong-enitn l ::.yphiiilir hcpatiti~; :rnd (c) ~cptic poi
soning, as..;o<•inlN1 with phl<_•hitis of the umhilical ,-ri11. 'l'his is a severe and 
fatal form. in \\hieh alr10 hn1 mo1Thagc· from the cord may orc ur. 

Uurinui.; ly ('llOUgh . in C'Ontradistinc:lion to othe r rorm~, the brain and 
co rd b<' st.ii 1wd :yrtlow in ictcrui.; nco11ator11111, i-:omeli mes <liffusely, 
more in d<•finitP foci corrc:-:ponding lo the gn ngforn cells which have 
become deeply stai uccl (Schrnorl). 
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Ill. ACUTE YELLOW ATROPHY 

(Malignant Jaundice,· lcler·us Gravis) 

Definition.-.An acutr wiclc~pread autolylic nccro:::i!-1 of t.hc Ji,'cr cells of 
unknown origin, charactcrizccl by jaundice, tox:rmia and a rrdudion in the 
rnlumc or the liver. 

Etiology.-Thc fir~t authrntic account wns giren h_y t.hc rarnous old Paris 
doctor Ballonius-s.omctimcs called the Frrnch lTippocrnt('s ( J .J~)8-lli1G). 
nright gaYC' a good description in i s:-rn. H is n. rare dii.:1•n~c, ns among -;?B.000 
mrdical cases admitted to the Johns Hopkins Hospilnl in nrarly L\1'cn!y-lhree 

there were only three cases. H vnrics in frcq11cncy in clifferC'nt coun
ancl seems to be more rare in the Unitf'cl 8tnlcs !Jinn in (knmtn\' and 

The majority or cases occur between the {{'11th nncl the f~rtieth 
Hollcston has collected 22 cases occu rring within the first t.rn )'C'<lr::> of 

Ikccnt f'tuclics h::m.' thrown n good elm! of li ght upon thr suhjert; we now 
know that acute necrosis of the liver occu rs unclcr many conditions: (a) ]n the 
inff·c:lion~, syphilis. typhoid fcoyrr, dipht.hrria. Rrpticn.'mia. tl1r:::.c necro!'e5 may 
he> wiclcsprC'acl. (b) Non-bacterial poi::onF. The rcmnrknhle clelayccl chloro
form poisoning is a hepatic necrosis resembling very clo::cly acute yellow 
ntrophy. Phosphorus produces a similar condition, and po~:!-ibly nH.'rcury. 
(d Autogcnous poisons, produced in connection with pregnancy nnd parturi 
tion . The ordinary necrotic foci oi the liver in pregnancy aro the same kind 
IJ11t less in clrgree than those of acute yellow atrophy. 

An exaggeration of nny of these types may lead to a c1inicn1 condition 
which we cnll acute ycl\o\\' atrophy. Its association with pregnancy is re· 
markahle. 1ilore thnn onc-l1alf of the cases occur in women, and in a large 
proportion of these during t.hc middle or latter half or pregnancy. rl'hc dis
ease has followed n profound shock, or mental emotion. 1t occurcl occa~ionally 
in syphi li s mid other acute infections. and there nrc cases of ci n·h o~ i ~ of the 
liver, particulnrly of the hypertrophlc form, associated with diffu :::e nccro;;: is. 
intcn~e jaunclicc ancl toxaimia. We are as yet ignorant of the concl il ion:-; under 
which the poi:-:on.~, bacterial or metabolic. cause this widespread nccrn~iF. 

Morbid Anatomy.-The 1ivcr is greatly reduced in size, looks lhin and 
nattcnccl, and Fomctirncs docs not reach more than one-half or eYcn one-third 
o[ its normal wei[!ht. It is flabby and the capsule is wrinkled. F.xtcrnally 
liw organ ha:.; a greenish-yellow color. Ou section the color may be yellowish
l1rmrn, Y<'llowi:-.h-rcd, or mottled, and the outlines of the lohulcs arc indi:.:tincl. 
The yrilow nncl clnrk-red portions represent dilTcrent sbges of lhe '"me 
11ro('l'1'~tlw .r<'llO\'" an earli er, the red n more adn1nced stage. rl'he organ 
may cut with con~ icl ernh l c firmness. :Microscopically the liver-cells arc ~cen 
in ~ill ~tng-cs nf nC'Cro!'i!'=-. and in spots appear to ha.ve uncl(•r[!one complPtc 
flP::trnciion. lraYing n frtUy. granular dl:bris with pigment gr;.1ins and cryRta!s 
of ]('11c·in nnd tyroi:::in. ll<!'morrliagcs orcur brtwcen the livt'r-crl ls. There is 
a c·holHngHis o.f the i::.mallcr bile-ducts. :Marchand, l\JacCallnm, and others 
h:wr dr:-:rribcd regenerative changes in the cases which do not run an acute 
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The other organs show extensirn bile-staining, and there are numerous 
hremorrhagcs. The kidneys may show marked granular degeneration of the 
epithelium, and usually there is fatty degeneration of the heart. In a major
ity of the eai::.e8 the spleen is enlarged. 

Symptorns.-lo the initial stage there is gastro-cluodena l catarrh, arn] 
at fir:-.t t.lu.\ jaundice i:; thought to be of a simple nature. In some instances 
thi:; lasts only a frw clan:. in others two or three weeks. '!'hen se,·ere !"-)'lllp
tom:; ~Pl in_::_headac·he,· delirium, trembling of the mus:el<'s, and, in some 
in::-tanc·l':i, eon\ ulsions. Yomiling is a constant. s_ymplom. and blood mny be 
Lrought np. Il a'morrhage~ occu r into the ~ki n or from the mucous surfaces ; 
in pregnant \l'Ollll'll aborlion may occur . The jaundice usua lly increases, coma 
~ets in and gradually dePJ>ens until death. rl'hc body temperature is variable; 
in a majority of the caRes the disease runs an afebrile course, though some
times just before death there is an eleYation . ln some instances, howeve r, 
there has been marked pyrexia. The pulse is usually rapid, the tongue coated 
and dry, and lhe patient is in a "typhoid slate." There may be complete 
obliteration of lhe li,·er dulness. rl"his is due to the flabby organ falling away 
from the itbdominal wall:-; and allowing the intestinal coi ls to lake its place. 

The min(' is bilc-~lained. and often contains lube-east!-i. Frequenlly albu
minuria and occa).:ionally alburnosuria occur. Urea is markedly diminished. 
There is a corresponding increase in the percentage of nitrogen present as 
ammonia. ll<•rter finds it may be increased from the normal 2 to 5 per cenl. 
up to 17 p('r cent. The diminution in urea is probably partly due to the li"er
cells failing to manufacture urea from ammonia, but it may also be in part 
due to orµ:11nic aricls ~cizing on the ammonia, a nd thus preventing the forma~ 
tion of urea out of the ba~ic ammonia. Leucin and tyrosin are not constantly 
present; of ·z3 cases coll cct('<l by Hunter, in 9 ncitJ){lr was found; in 10 both 
WCl'C Jl1'C'SCllt; ill ~ tyros in only; in 1 Jeucin only. rrhe present view is that 
the leucin and t.yro:::in arc derived from the liver-cell s lhems.elves as a result of 
thei r exlensi\'l' (1cslmction . ]n the majority or cases no bile enters the inles-

and the :-;i.ool:; are clay-colored. rJ'he (fo;easc is nln10st invariably fatal. 
Jn a instance:::; rE'co,·cry has been noted. l saw in Leube's clinic, at Wiirz-
burg. a ('asc whi(·h was convaleflcent. 

rl'he duration and lhe type of the disea~e depend upon the extent and the 
rapidil.Y of progre~s of the Jl('C·rosis . Case~ have lasted as long as forty days. 
whilr death has oecurred as earl~.' as the second day. A sub-ncute form has 
been clese ribcd by )I ilnr, a ~low necrosis lasting many months, asflociated with 
jaundice-a protracted stage from which recovery is possible by regeneration 
of liver tii-isue, but con:-;ecutirn cirrhosis is the rule. 

Diagnosis.-Jannclice with vomiting, di1;1inution of the liver volume, de
Jirium , and the prei::ence of leucin and tyro~in in the urine, form a character
h;tic and unmistaknble group of symptoms. Leucin and tyrosin ure not. 
however, di!-itindive. They may be present in cases of afebrile jaundice with 
slight enlargement of the liver. 

lt is not to be forgotten that any sevP.r~ jaundice may hr as!=lociated with 
intense cerC'bra l sympto ms. rrhe clinical fraturcs in certain ca:-:es of hyper
lropl1ic c irrhosis Dre almost identical, but the enhrrgement of the liver, the 
more constant occurr('n('(' of fever, nncl the absence of leuci n and tyrosin arc 
distinguishing signs. Phosphorus poisoning may closely simulate acute ye11ow 
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atrophy, particularly in the hmmorrhagcs, jauIHlicc, and the diminution in the 
liH~r rnlumr, hut the gai;:tric symptoms arc u:-;irn\ly 111orc marked, ancl lcucin 
and tyro:'in arc ~:fated not to occur ju the min<'. 

Treatment.-So known remrclies have anr influcnc:c on the courF-c of the 
rli..-ea~c. Theoretically. effort~ 8hould be rnacic to climinatr t.llC' toxins before 
th('y produce thC'ir dr~rncrati\'C effects by free purgation an1l the use of snb
rntanrouR ancl intraYcnom~ l"nlinc injections. Gastric fl.Ccl:tli,·cs may be u~c1l 

to allay the distressing vomiting. 

IV. AFFECTIONS OF THE BLOOD-VESSELS OF THE LIVER 

Anremia.-On the post morte m lc1blc. "hen the liver looks :rn::cmic, as in 
the faU,V 01' am_yloid organ, the blood-\'Cfl.!'-Cis, which during- life were probably 
we ll fillrd. can hr rrndily injected. There arc no ~ymptoms indicative 0£ this 
condition. 

Hyperremia.-ThiH occurs in l\\o forrns. 
(a) ,\c-T1n: ll Yl'tm.E) ll A.-~\ftcr c;:ich meal the rapid ahForption by the 

porta l yc:-;:-::cls intlucvs tr:insient conge!3tion of the organ, which. howC'\'cr, is 
1 ntin•l.\· phy:-;iologil'al: lrnt it ji:i quHe pos5-iblc that in JX'l'~om; who persistently 
('<It and (\rink too 11111{'h this active hypcrrcmia may lc<1cl lo l'unrtional cli~
f urharwr. or. in the <:asc o[ drinking too freely uf alcohnl, to organic change. 
1n iht• f('H'r:-: nn acute hypcnt>mia may he prc:.:cnL 

Tlw sy111pionts or acli\'C hyperremia arc indrfinitc. Pos!'ihly the seu~e 
of fli~trr:-:-; or ful lness in the right hypod1onclriu111, so often metionccl by 
dy:-;pcptil·~ nnd hy thoFe who eat and drink freely, may he clue to this cause. 
Tlirrc :ire prohahly diurnal vnriation~ in the rn\11111c of the liver. ]n cir
rhoi-;i~ \rith enlargL·mcnt the rapid reduction in rnlume aftl'r a ropioui; lm•m
orrlingc indil'nks ihe important p;1rl which h_\per~m i a pla.rt-\ even in organ ic 
lrouble~. ·1 i ii::. i-bded thal supprc~~ion of the llH'l'IH'S or !-iUpprc~:-:io n of a 
hxmorrhoidal flow il'i followed by hypcncmia of the Jivrr. ~\ndi·ew H. 8milh 
has dc~cribed a CUl'iC of' pcdoflical cnlargcmrnt or the Jirrr. 

(b) P ,\KS l\'E ( ,oxm:sTION.- Tlii s is much more common :ind rci;ults .from 
an increas.e of in lhe efferent YC~!::eh~ Ol" 8Ub-lobu\ar branches of the 
hepatic Yein ~ . condition leading to venous stasis in the rigl1t h eart 
at once affc<:ls thc1'e Yc ins. 

Jn chronic nilrnlar di~ea1';.c. in emphysema, cirrho~i s of the lung, and in 
inirnlhoracic tumor~ mcchanieal congestion occur~ and fi1rnlly leads to \'Cry 
(h•finite change~. The liH'r is cnlargwl. firm. and or a deep-red color; the 
hrpatic \'(':<f;clf; arc greatly engorged, particularly the central n.•in in each lob
ult.• and ils adjacent capillaries. On section thl' orgnn pre:-:<'nts a peculiar 
mo!tled appenrancc. owing lo the deeply congel-'tccl hrpatic <rnd lhe an<l'lllic 
port11l lrrrilories; hence the term uulmeg which ha~ hC'f'n ,giYen lo this condi
tion. Graduall.r the clisl..cnlion of the central c~1pillarirs rcac·hes such a grade 
llwl :1lrnphy of the intervening liYer-cells is in<luced . Brown pigment is 
dcposilerl about the centre of the lobules and the connective tissue is greatly 
i11trr:1~ecl. Jn this cyanotic induration or cardiac 1iYer the organ is large in 
tlw l'nrly l-'b1g'(', hut later it may become contraC"led . Occasionally in this form 
fill' c·onrn'din' ti~sue is incrcn~ed abo11l the 1ohulcs as wel l, but lhe process 
ui:;uall_r t'.xtendi-; from the sub-lobular and central Yeins. 



'l'ho symptoms of this form are not always to Ix.• ~l'paratcd from thMi 
of the as::;ocialed conditions. Cm::lro-intcstinal <:atanh b 11~ually pre:;;cnt and 
ha•malcmc~is may oe:c:ur. rl'he portal obstruction in advantc<l ca~cs lca(ls lo 
astites, whiC'h may prccc<lc the deY<~lopmcnt of general drop~.'' · 'L'hcrc is oflt•n 
~ligM jaundice, the ::;tools may be clay-colored, and the urine contains bile
pigmeut. 

On examination the organ io found lo be ine:rea~ed in size. It may be a 
full hand's breadth below the costa l margin am] lender on pre~:turc. lt i~ in 
this condition particuh1rly that we meet with pu l:::alion of the liver. We mu:.:.l 
distingui:.-h the communicated throbbing of the heart, which is very common, 
from the hea\'ing, diftuse impu lse due to regurgitation into the hepatic \'ciu..;, 
in whic:h, when one lrn nd is upon the cnsiforrn cartilage and the other upon 
the riglil side at the margin of the r ibs, the whole lirer can be felt lo dilate 
wi th each i mpulse. 

rJ'hc indications for lrcalmcnl in pas~i\'e hypcr:\'!llia nre lo re~lore the 
balance of llic circ:ul<1lion an<l to unload t he cngOl'g<'d porl:il vef.1:-;c l ~. 1n ('a:.-cs 
of inlen!'C hn>era::mia 18 or ~O ounces of \J loo<l may he dirce:lly ui-;piralcd frnm 
the Ii Yer, as ad\'iscd ,by Ocorgc H arley and pradic:ccl by many .\nglo-lmli;rn 
phyciic ians. Good results sometimes follow this hcpalo-phlcholomy. Thl' 
prompt relief an<l marked rc<luction in the volume of the organ which follow 
an atlae:k of h;rnmle111c~i5 or bleeding from pile:; ~ugg-csl this prac:licc. Sall-.: 
admini>lcred by ) lallhew Hay's method deplete lhe porlal sy•lcm free ly an•l 
thoroughly. .:.\ s a rnle, the treatment must be that of the condition with 
which ii is a:::.soe:iale<l. 

Diseases of t he P or tal Vein.-(a) T1rno11rnoslS; ADHESIVE PYLEPllLEBl

'1'18.-CoaJ..,rtdation of blood in lhe portal vein is 1nct with in cirrhoi:!i:::.. iu 
S}phil is of lhc liver, invasion of the nin hy ('a11tcr, prolifernli\'e perito
nitis inrn l\'ing lhe gn~lro- hcpntic orncntu111, perfor;1lion of lhc vein hy gall~ 

and occasionally follows sclcro""iR o[ lhc ,mils of lhc porlal v('in or 
of its ]n rare inRlJnccs a complete collatt•r·al c:irculalio11 is c~tab
lishcd. the thrombus unde rgoes the l1sual change, and nlli 111at(•ly the -vein is 
rcpre~entcd by a fibrous e:ord, a condition '' hich has hN'll cal lctl p!Jl<'phleUilis 
adhctiira. In a e:aKe of t his kind which l tlii•~cclcd lhc portal vein wa:-:. rcprc
scnlcd by a nnrrow fibrous cord; the collateral circ:ulalion, whic:h rnusl have 
been complckly estnhl i:-:.hcd for )'Cars, ultimately faikd, u~e:ilC'l-1 and ha~n1atl'
mesis supcncned and rapirlly proved fatal. 'l'hc diagnosis of ob:-1truction of 
the portal vein cnn nll'ely be made. A sutr'gci-itive symptom, however. i::: a 
sudden 011:-:d O[ lhc rno:::t intense engorgemcnl of the h ranthCci of the porlaJ 
syslc111, leading lo ha:: nialeme~i::;. mchcna. a~cilc:-: . aud ~wl•lling of the splccu. 

!nfards are nol common in the liver and may he either ana~mic or hrcrnor
rhagic. '!'hey arc met with in obBlruclion o.f lhc portal \'L'S~ds, or of the pnrtal 
and hepatic veins at lhe same lime, occasionally in disease of lhe hepatic ar
tery. 

(b) SUJll'LHA'l'l\~g rYLEl' lfLEBlTlS wm Uc considered in the section on 
abscess. 

Affect ions of the h epatic v ein arc exlrcnwly r are. Dilatation occurs in 
cases of chronic enlargemen t of the dght hca;·t, from wha.ternr cause pr o
duced. 1~1nboli occ:asionally pass fro m the right, auric:le into the hepatic veins. 

Slenosis of tho orifices of the hepatic veins may occur as a primary ~esiou 
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with a spt'l·ial ~.rn1lron1c \1 liith ha~ been <lr:'c rihcd hy Cl'ann Jloorc-a pro
~rl':-':.;i\P l'11larµt'1J1{'nl of the 1in•r, signs of inrnhc111cnt o[ the inf<.•rior vcna 
t•ant. an(l a~cite:'l. 

H epatic Artery.-Enhu;.!l'llll'nt of thi!-l vc'::!'c! is ::l'C'll in rru•l'::; of cirrho:.;i:; 
of U1r Jiyc•r. It IlHl\' he lhr scat or c:d.em:i\C !"l'kro:.:i)ol. .\ncuri:.:m of the 
hPpat.ic· arll'r~· is r:m·: hut instance:; are on record , and will be rpfcrrcd lo in 
the ~ccUon on arteries. 

V. DISEASES OF THE BILE-PASSAGES AND GALL-BLADDER 

I. ACU'l'E CATARRH OF TIIE B! f,E-DUCTS 

(Calarrhal Jaundice) 

Definition. -,Jau nclirc' (luc lo swelling and ohstruelion of the termi nal por
tion of the COllllllOU duel. 

Etiology.-Ucrwral cala rrhal inflammalion of th<' hi!C'-dnc:hi is ui-uall\' a::
l'Oci<1h.•1 l with gall-stom•::1. 'l.'hc cahirrhal procc:--:;1 now unde1· con:-;idcraU~n i:; 
probably always an C\ten~ion of a gastro-duo<lenal (·ntarrh, and lhl' prote:-:s is 
mo:-;l intl•n:-:c in the 7wrs inleslinali:; of the duct. whid1 prnjrtt~ into the duo
denum. '!'he rnucous membrane js swollen. and n plug of in~pi:-;~afrll mucu:-; 
fills the• diverUculum or Yuler, and the ll<llTOWer portion ju:-;t al the orifiC<'. 
co111pll'll'ly oh~tructing the outflow of bile. Jt is not known how wiclr~prea<l 
this catarrh is in the bilc-pa~s.ngcs. and whether jt rea lly pa:-;:-;l'!' up the duds. 
Jt woul1l. of courife, be pm::.!'ihlc lo have a catarrh of the firn•r duC'ls within the 
li n~r, which some French writers think may initiate the :1ll1.1ck, but the evi 
dence for this is not stron::r, and jt seems more likrly that the tt•rminal por
tion of the duct is always fir:-:t involved. In the only ini-:tnnc·c whirh] hn\'c 
had an opportunity lo e~amine po:=:t mortrm the oriri~c \\'Hi-\ plugg('d "ith in
!l-pi::;satrd mucus, lhc common and hepatic ducts were ~lighlly dir-tenclcd and 
contained a h i lc~linged, nol a clear, mucus, and. there were no observaUle 
elrnng-c:-; in lhc mucosa or the ducts . 

' l ~his eaturrlwl or simple jaundice result~ rrom the following eausrs: 
(n) Duodt'nal cnta rrh, in whatever way produced. mosl rommonly following 
an allac·k of jndigcstion. IL is most freqm•nUy ml'L \rilh in young per~on:-;, 
ln1t 111ay oc·cur ~1l an.v ag<', and. may follow not only errors irt diet. but also 
told. l'XJJO~urc. and mnlaria. as well as the conditin11i-\ U$Sociakd with portal 
oh:"lrudion, chronir hP<.lrl-di~Cal"e, :111U Bright\; tli~ra:-:e . (b) (~motional dis
lur\1:.inC('i' may bc followed by j<Hmdice. which is hC'licw1l to he 1lue lo catar
rlrnl !'welting. Cm::c•s oI thi8 kind arc rare and the anatomic·al «ontlitiou is 
lllll\110\\ll. (r) Rimple or catanlrnl jaundice may oceur in ('pidl1 lllic form. 
(d) Catarrhal jaundice is occa~ionally seen in the infceUou~ feyer::, :::.uch as 
prn•um(mia and typhoid fen•r. The nature of arute ratarrhal jaundice is 
still unknow11. 1t mny JlOf'sihl_v be an ncule infrrtion . ]n favor 0£ thi~ 
view arc the occur rence in epidemic .form and the prcsC' nce or ~1ight fc>rcr. 
The !'plccn 1 however, is not often enlarged . In only ·l out or 23 Cfl!'es was it 
palpable. 

Symptoms.-Thcre may be neither pain nor cl islrc". and the patient's 
friends may first notice lhe yellow (int, or the patient himself may observe it 
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ill the looki ng-g-la88. In other inslanc.:et> lhl'l'C an' 11y:-JH'ptil' ~y 111pt o111s and 
ttn C'a~y 8C'11~11t i nrrn in tl1c hepatic region or 1·ain~ in !hi' had' :mil lirnhl'. J.n 
the epidr 111ic for m lhC' on~ct may he more :-:.l'H' rc. "ilh hearl;whc, chill , a nd 
\ Orn iting. Frn•r i~ rarely pre8cnt, though the tenqirrnture may reach 101 
OegrcC'S, Bomctimcs 102 clcgn~cs . AIL the ~ign f.; of Oh!->lrudi\"C jaurnlil'l' alr(•arly 
rncntionccl are prc~cnl, the Blools arc clay-eolorecl, ~:ml ihc uri11P <'Ontai ns Uilc
pigmenl. The !'k in has a bright-yellow tint; the grccnh,h. hrnnzccl color is 
llC'H' I' ~l'{'ll in lhr ~i111 pl e for m. ] haYc once seen spi<lr r ~1ng i o111atu on the !ace 
in catarrhal ja11 rnlicc. They di sappeared in a few montl1~. The pul~e may be 
nornwl, hut occa~iona ll .r it is rema rkably !' low, and niay fall to -io· or :rn IJl'alti 
in the minut e, and the rcs pirnti ons to as low rts 8 per minute. Hll'C'pine~~. too, 
rna _y be prc~cnl. The Ii Yer be normal in size. hut is ui.:ua lly ~lightly C'n-
largcd. a11C\ the Qdge can be below lhe coslnl 1111-1rgi n. Ott>a.:; ionally the 
enlargemC'nt is more marked. j ._s a rule t.110 gall-hlaildC' r ean not be [e\L Tlw 
spleen be increased in sizf'. The duration of the cli ~C'H~r is from four to 
eight T·hcr e are mild cases in which the jaundice disappears wilhin 
two weeks; on lhc other hand, it mny pcrsiet fo r l hrrc month~ or even longer. 
The stoolf. shoulcl be carefu lly watched, for the;· girn the fin:;t intimation of 
removal of the obstruction. 

Diagnosis.-This is ran~l_y difficult. The on::.d in youn g-, co mparatiYel_y 
healthy pc ri:;o n::., the rnodernte g rade of ictcru:::, the ab!'cnec of emaciation or 
of cY idcnces or ci rrhos is or cancer usually make lhc diagno~i~ cc:u:.y. l iaH·s 
\\hi ch p('n::ist for two or three months cause t1nc;1i-:inci-::-:. as lhc HU5:picion is 
arous('d that jt may be more than s imple ca tarrh. '!'hr ah!'f'llCC of paiD, the 
ll('gat i\'C character of the phys ical examination, :rnd lh (' 111ainlc11a ncc or lhe 
A'CllC'ral nutrition arc the points in fa,·or of Rim p] (' jaundice. There arc 
in stances in which time <1\ one can determine the true 11:1lt1re of the case. 'l'he 
poss ibility of Wt• il's di~cnsc mmt be borne in mind a110111~1lo11s lypcs. 

Treatment.- Thc di et should be simpl e and lhe 1 ·e~·~friclc<l . :Measure,; 
should be 11sccl to allily the gastric c~1tanh, ir it is prcsrnt. A dose o[ calo111cl 
may be g i,·en, and the bowels kept open sub;.;e<p1e11l ty hy !'a line~ . The paliC'nl 
should not be violcnlly purgccl. Bi smu th and hic·arhonale of' soda rnay hl' 
gi,·cn, and the patient sho111cl drink freely of the nllrnlinc rnincnd wait'r~, of 
which Yi cliy is the hc~t. lnigati on of the Jarµ-C' bowel with cold water ma.' 
be practiced. Th e C'old is supposed lo excite pcri::.L-1lsis of the gall -bladder an<l 
duds, and Urn~ aid in lhc expulsion of the mucus. 

II. CHRONIC CATAllRHAL ANGfOCIIOLITIS 

'l'his may po::.~ ibly occur also as a sequel of the acute cata rrh. I fon-e n ever 
met with ;in in:-ta nce, howC\'Cr, in whi ch a chronic. pcrf:i~lcnt jaundice could 
be altrihutrcl to ihi ~ cause. A chronic catarrh always acco111panics ohstruc
ti on in the com mon duct, whethe r by gall-stone$. malig nant di!'C'a~c. str icture. 
o r external p1·e8surc. There arc two groups of cn~es: 

With Complete Obstruction of the Common Duct. - Jn this form the bilr
passages are greatly dilated. tl1e common du ct may rcacl1 the •izc of the lhumh 
or larger , there is 11snally dilatation of the µ-all -hln rldcr and o.f lhe ducts within 
lhc liver. 'I'llc contents of lhe ducts and of the f(Ull-hladrlcr arc a clear, color
lc$S mucus. The mucosa may be everywhere smooth and not swoll C'n. '1111;: 
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1·Jpar mucus is mmally sterile. 'The patients are the subjects of chronic jaun
dice, u~ually without ft>H'r. 

With I ncomplete Obstruction of the Duct.-'l'here is pressure on the duct 
or there arc ga ll-stones, single or multiple, in the common duct or in the 
1liverticulum of Yater. rrhe bile-passages are not so much dilated, and the 
c·onil'nl!1. arc a bile-!'blinccl. turbid mucus. The gall-hladdcr is rarely much 
<lil:i.tl'd . l n a majority of all c·ases stones are found iu it. 

The symptoms of this t,rpe of catarrhal augiocholitis are sometimes rnry 
clislincli1·c. With il is ns;ocinled most frequently the so-called hepatic inler
miUcnL fl·Yr1-. n•cuning attacks o[ chills, fo,er, and sweats. It is most impor
tant to hl·;u in mind that the chills, iernr, an<l sweat::; <lo not necessarily mean 
Ruppuration. 

III. SUPPURATTYE AND ULCERATIVE ANGIOCHOLlTIS 

r:J'he ronclition is a diffuse, purulent angiocholitis involving the larger and 
5:-malll•r duc·tf'. Jn n large proportion of all cases there is al3:;ociated suppura
tive rli><'"'" of the gall-blndder. 

Etiology. - ll is lice most serious of the sequels of gall-stones. Occa
:oionally a <liITu"l' ~uppurative angiocholitis follows the acute infectious ehole
"Y~titis; thil", liowCH'r, is rare, since fortunately in the latter condition the 
('_Yt-itic duct io u~ually occluded. Cancer of the duct, or foreign bodieR, such as 
lumhricoids or fil"h bones. are occasional rnuses. There may be exten~ion from 
a snpJHtrati,·c pylephleUitis. Jn rare instances suppurati\'e cholangitis occurs 
in lll(' acute infC'<:lions. as pneumonia and influenza. 

'l'lie c•o111111on dud is greall.Y dilated and may reach the size of the index 
fin:n·r or llw thumb; the walls are thickened, and there may be fistu!ous com
munications \I ilh the stomach, colon, or duodenum. The hepatic ducts and 
tlwir C'-'trnsions in the li ver are dilated and contain pus mixed with bile. On 
i:;C'rtion or thC' liver small absce~ses seen, which correspond to the di lated 
suppC1rntin g- clucts. 'J'he gn ll-blodder u sually distended, fu ll of pus, and 
with adlll'l-'ionl:' to the neighboring parts, or it may have perforntcd. 

Symptoms.-'l'he symptoms of suppurati ve cholangitis are usually very 
FC\'el'C'. A prcviou:;. hi:-;tory or gall-stones, the clm·elopment of a "cplic fe\'er, the 
swpl ling and tenderne~s of the liver, the enla rgement of the ga ll-bl adder, and 
tlK leuc-oc·.\to~i~ are :-;ug-gcstivc features. Jaundice is ahni~'S prc"ent. but is 
varial.i lC'. In :-;omc ragrs it is ,·cry intense, in others it is sli ght. rr'here may 
be \'l'r_Y little pain. rl'hel'C are progrCSSi\"C emaciat ion and loss 0£ strength. Jn 
a recl'nt ca~e parotitis developed on the left side, which sub~ided without sup
puration. 

t'kNation. stricture, perforation, and fbtul::e of tlle bile-passages will be 
considered with gall-stones. 

IV. ACUTE INFECTIOUS CHOLECYSTITIS 

Etiology.-Acute inflammation of the gall-bladder is usually due to bac
terinl invnsion, with or without the presence of gall-stones. Three varieties or 
grmlcH may be rccogni zrcl: the cutarrhal, the suppurative, and tlw phlegmo
nouf:.. rr'lJC' C'Ondil ion if' \'{'I) ~PriOUR. rlirJiruJt to dia~r:llOl:tC, often fata l, and may 
rrt1uirC' for ib n•lit•r prompt :mrgi(·al inll'l'Yl'lllion. 
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Acute non-calculom.; choirrn;lifi:-; is a rc::.ult of hactcrial fovasion. The 
colon bacilhrn, the typhoid bac.illu:-:. the pneurnococcu::. ::md staphylococci and 
streptorncri ha\'C hccn the organi:-'lllS mo~t often found. The frequency of 
gall-blncldcr infrction in the fcrers is a point already referred to, particularly 
in typhoid fc\'er. 

'l'hc a~::.ociation of appendix lesions with cholccystitis is interesting, iully 
G!l per crnt. at the Uayo clinic; but this is not ::.urpri~ing in Yicw of studies 
which $how a normal appendix to be a rarity. There nre inclicalion::., howc,·cr, 
that chronir c·lrnngl':'i in this organ may rcflc:\.ly disturb the mechanism of the 
sccrcLio11. i-lorn.gc, nml outflow of bile. 

Condition of the Gall-biadder.-The organ is usually distended and !he 
walls t.cnsc .. Adhesions may have formed with the colon or the omentum. In 
the acute stage the mucous membrane is swollen and Lhc a.mount of mucin 
increased. As the proccRs continu es the mucorn becomes thickened, the ep ithe
lium dcsquamatcR, there are areas of J) Cc:ro:-iH, :111d the villi may be much 
hypertrophied and stnnd out, giving a slr11whcrry appcarnncc. With the 
obRlrudion of the dm·t and pyogcnic infection lhcrc may be acute necrotic 
cholccyslilis. with rapicl prrforalion, or a more chronic purulent cholecystitis 
-empyemn of the gall-bladder. 

Symptoms.-Scn•re paroxyrnrnl pain is, as a rule, the first indication, most 
commonly in the right side o! the abdomen in the region of the liver. It 
may he in the cpigastrium or low clown in the region of the appendix. 
aNau:'ea, \'Omiting. rise of pulse and temperature, prof.itration, distention of 
the abdomen. riµ-idit,r, p:eneral tenderness becoming localizccl" ustrnlly follow 
(Hicharchon). Jn this form, without gall-stones, jaundice is not oflrn pres
ent. The local tenderness is cxtremr, but it may be deceptive in its situation. 
A~~ociafrd prohahly with the adhesion and inflammatory processes between 
the gall-bl:ulder and the bowel are tbe intc~linal symptoms, and there may be 
cornp lelc :-;toppagc of gn~ and indeed, the operation for acute obstruc-
tion has been performed fo cases. The distended gall-bladder may 
somelimrs be felt. As a sequel there may be purulent di stention or crnpycma. 

Diagnosis. - 'l'hc diagno~is is hy no mcnns c:Jsy. The symptoms may not 
indicate the i::cction of the abdomen imolvccl. Appendicitis may be cliagnoeed; 
or nrute intr:-::tinal ohstructiou. r:l'hc 11i:.:tory of the cas<'s is ortcn a ralunble 
guide. Occurring during the conrnlcsecnc~ from typhoid fe\'cr, after pneu
monia, or in a pnticnt with previous cholccystitis, fl.uch a group of symptoms 
as mentioned would he highly suggcstfre. rrhc cl ifTercnlialion o[ the variety 
of !he chokry>titis can not he made. In !he acute suppuralivc aml phlcg
monou~ forms the Rymptoms arc usually more sc,·ere, perforation is very apt 
lo occur, with lo(·al or general peritonitis, and unless operative measures are 
undertaken death cn~uc13. 

There is an nrule cholccystifo:, probably an infective :form, h1 which the 
patient has recurring aitacks of pain in the region o[ the gall-blatlc.ler. The 
dingnor::.is of gnll-!"tones is made, but an operation Rhows simply an enlarged 
gall-hladder filled with mncus and bile, ancl the mucous membrane perhaps 
~wollrn ancl inflnnw(l. ln sonic of th0~c ca~es gnll-stones may have been pres· 
cnt nncl lrnrl' pas~ed before' the operntion. 

Treatment. - ln the rniillcr rnl:Hl'lw\ forms the inflammation subsides 
spontanCOllt-il.)'; in SC\'C rCr form opcrntion is inclicatcd nnd the rcsulk; are ex.., 
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cellcnt. Of 675 cholccyslcclomies at the Mayo clinic there were only seven
l«en deaths. 

V. CANCER OF THE BlLE·PASSAGES 

Incidence.-Of 3,908 operations on the gall-bladder and biliary passages, 
in ,·!) or 2.1 per cent. cancer was found (Mayo). It is more common in 
\\omrn, 3 to 1 (Musser), and in three-fourths of the ca:-cs gall-!'toncs arc or 
hnn• hC'cn JlTC'~<·nt. The funclns of the bladder is usually attacked firat. 

Symptoms.-\1.hen the <facase invo\ycs the gall-bladder. a turnor can he 
dPic'ctccl extending diagonally downward and inward toward the na vrl. ,·ariahlc 
in size, Q('('fl~ionn ll y very large, clue either to great distention or the gnll
hladdl'r or to ioYolvcmcni of contiguous parts. It is usually very firm and 
lmnl. 

Among the important sjrmploms are jaundice, which was present in G9 
Pl'!' cent. of' llfui-:scr'R enSC'R; pain, often or great SC\'Crity and Jhll'O'\y::.mal in 
thn radcr. The pnin ::incl tC'nclC'rnC'ss on pTC'f.::'nrc pcrsi:;.t in the intervals br
bn•t>n the paroxy:=;mnl attacks. '"I'hcre is IMl" of wcig"ht, i:;omctimes fever and 
~wc•at~. \\'hl'll the \i\'CJ" iJCCOITICS involved the picture is that of C3 l'Cinoma of 
lhr organ. 

llrimary mnlignant clif.:ease in the bile-duels is less common, aud r:irely 
form~ lunwrs that c·an be fl'll externally. The tumor iR usually in the com
llll•ll duct, .)7 of 80 cases collected by Rollr::lon. '!'here is uf:.unlly an rarly, 
infrn~r. ancl pcrRi~lenl jaundice. The gall-hl:uhlcr iR 11i:;ually enlarged in 
oh:-:trudion of the common cluct by malignant clii;:ca~C'. rl'hc clil:ltrd gnll 
ill:uldcr may rupture. At best the diagnosis is very douhtrnl, unlef.:s cleared 
up by an cxvloratory operation. A very inlereRling rorm of malig-nnnt clis
caRe or the duel!~ iR that wlJkh involves the diverticulum of Valer. Holleston 
has collceled lG cases. 

VI. eTBNOSIS AND OBSTRUCTION OF THE BILE·DUCTS 

Stenosis. -Stenosis or complete occlu:;.i on may fo11ow 11lccralion, most com
monly after the pas~age of a gn!l-£i;tonc. Jn tl1esc in~tanccs the obstmction is 
m1rnlly situated low clown in the common duct. Jnstances are extremely rare. 
Forrign bodies, surh as thl' ~cl~cls o[ various fruits, may enter the clud, and 
orc-11~io11nlly round wormg crawl into it. Liver-flukes and cchinococci arc rare 
('3\l~C'S o( ~bstruction in man. 

Obstruction.-Obslruction by pressure from without is more frequent. 
Cnnrer of the head or the pancreas, less often a chronic interstitial inflamma
tion. may compre~s the trrminal portion of the duct; rarely, cancer of the 
pylnrn~. Secondary iiwolvcment of the lympl1-glan<ls or the liver is a common 
r1111sp of ocrlu::.ion of the clurt. and is met with in many caf.:CS of cancer of the 
stnmnrh and othrr nhclomi1rnl organs. Rare cnu£1;cs of ohstrnctiou are ancu
ri~m of n lmrnch of the c<rl iac axis of the aorta., and pressure of \Tcry large 
alHlominal tumors. 

Rn1IP'rOMS.-rrhe symptoms produced are tho::.c of chronic obstructive 
jnnnclirc. At first. the liver is enlarg'CCl, but in chronic c:rncs it may be re
cforecl in F-iZC', and he found of a clccpl,Y hrom~C'cl color. ~11he llC'patic inter
mitfrnt feYrr is not oftPn n~~oC'inled with complete occlusion of the duct from 



568 DL 'E.\SES OF' THE DIGESTT\"E SYSTE11 

any cause, but it is mo.~t frcquenlly met wilh in cl1ronic oh~lrnction by gall
stones. Permanent occhrnion of the dnct terminate:-: in <lN1.th. T n a majority 
of the ens.cs lhc conditions which leacl to the oh~lruclilrn arc in lhcms(•h·cs 
fatal . The li\'er, which is not necessarily enlarged, pre:-;ents a moderate grade 
of cirrhosi!:l. Ca.::cs of cicat1 icial occlm:ion n1ay la:-:.t for ypars. 

DfAGNORIS.-.\ hiRtory of colic, jaundice· of rnrying intensity, paroxy~ms 
of pain, and intermittent fever point lo ga11-stone~. In cancerous olJ:".truction 
th1:1 tumor milt'~ can sometimes be felt in the epiga~tr i c region. 1 n ra~es in 
whieh Uie lymph-glands in the lran:iver:;:e fissure arc cancerous the prinrnry 
clist>a~c may be in the pehic org:i.ns or lhe rectum, or there m:iy be n limited 
cancer of the sto111ad1. which has not g iYen any symplonu;. Tn these cases the 
examination of the other lymphatic glands may be of value. 111 volvc1ncnt. of 
the clavicular groups of lymph-glands may also be se rviceable in diagnosis. 
'l'hc gall-bladder is usually enlnrgecl in obstruction of lhc common duct, ex
cept in the ca~es of gal l-stones (C'ourvoisier's law). Great and progre1'sive en
largement of the liver with jaundice and moderate cont.inut''l feye r is more 
commonly met. with in cancer. 

Conge~ital Obliteration of the Ducts.-John Thomson, in 1892, collected 
49 cases and studied the condition thoroughly. C. P. Howard anJ Wolbach, 
reviewing the recent literature, bring the cases up to 76, exclusive of those 
associated with ~yphilis. Jaundice sets in early, but may be delayed for ten 
or twehc day::., and is progre~sive and det·p. na~morrhagcs in the skin. from 
the gastro-inte~tinal tract, and from the umbilical cord have occurred in fully 
50 per cent. Nearly one-half of the cases die with in the fir~t month, a few 
live on for fiye or ::;ix months. but rarely as long as the tenth or twelfth . 

'J'honn.;on regards congenital maJrornrntion as the rhicr cause, others are 
due to cholangilis and a few to congenital cirrho~is of the liver. 

VI. CHOLELITHIASIS 

No chapter in medicine is more interesting than that which deals with the 
question of gall-stones. Few affections present so many points for study
chemical, bacteriological, pathological. and clinical. The past few years have 
seen a great achanre in our knowledge in two direct.ion~: Fir::;t, as to the 
mode of formalion of the stones, an<l, second ly, as to the Rurgica1 treatment of 
the cases. 

Origin of Gall·stones.-'l'wo important points with reference to the for· 
mation of calculi in the bile-passages were brought out by Naunyn: (a) Th" 
origin of the cholcsterin of the bile, as well as of the lime sails from the mu· 
cons membrane or the bi1iary pas8ages, particularly when inflamed; and (b) 
the remarkable association of micro-organisms with gall-stone::.. It is statecl 
that Hristowc first noticed the origin of cholesterin in the gall-bladder itself. 
but Naunyn's obscn•ations showed that both the chole~terin and the lime were 
in great part a production of the mucosa of the gall-blodder and of the bile
clucts, particularly when in a condition of catarrhal inflammation excited by 
the presC'nce of microbes. .According to lhe views of this author, the hthoge
uou• catarrh (11hich, by tho way, is quite an old idea) modifies materially the 
chemical constitution of the bile and favors the deposition about epithelial 
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debris and bacteria of the insoluble salts of lime in combination with the bili
rubin . Welch and others have demonstrated the presence of micro-organisms 
in the centre of ga ll-stones. Three additional points of interest may be re
ferred to: 

First, the demonstration that the gall-bladder is a peculiarly farorable 
habitat for micro-organisms. The colon bacilli , staphylococci, streptococci, 
pnemnococci, and the typhoid bacilli have all been found here under varying 
conditions of the bile. A remarkable fact is the length of lime that they may 
live in the ga ll-bladder, as was first demonstrated by Blachstein in Welch's 
Jahorat01·y. The l)'phoid bacillus has been isolated in pure culture 20 or 30 
years a rtrr an attack. 

Secondly, the experimental produr.tion or gn ll -stoncs has been successfully 
accompli shed by Gilbc1t and Fournier by injecting mi cro-orga nisms into the 
ga ll-blad der of animals. 

'l1 hi1·dly, Lhe a~sociatioo of gall-stones wilh Lhe specific fevers. Bernheim, 
in 188!), first called attention to the freq uency of ga ll-stone attacks after 
typhoid. 

\Vhil e it is probable that a litbogenous catarrh, induced by rnicro-organ
irn1s, is the mo~t irnportant single factor, there are other accessory causes of 
great monw nL 

Cowitry.-Gall-stones are less frequent in the U nited Stat.es than in Ge;~ 
nrnny, G.9 L to 12 per f'Cnt. (Mosher). rl'hey arc less common in England than 
on the C'ontin<.'nt. 

A9e.-N"l·n rly !)0 per cent. of all the cases occur in persons above forty 
yearn of ag(' . 'J'hey are rare under twcnty-fh·e. They haYe been met with in 
the new-horn, a1Hl in infants (John Thomson). 

St'.r.-Thrcc- fourths of the cases occur in women. Jlregnancy ha s an im
portant inflm1 nrC'. Na unyn states that 90 per c<'nt. of women with gall-stones 
have bo rne rhild rC' n. 

All conditions which favor stagnation of bile in the gall-bladder predi spose 
to tlw fo rnrnt ion o f ~tone~. Among these may be mentioned corset-wearing, 
C'lli.<'roptosi~. 11 C' pliroptosis. and occupations reriuiring a " leaning forward" 
pMition. Lark of cxcrri~(', sedentary Of'Cupation", particularly when com· 
hi11 rd with O\'C' r-indul grnce in food, constipat ion, and depre~l'ing mental emo
tions arr nli;;o to he rf>ga rdecl as farnring circumsta nces. '11he belief prevailed 
forme rly that there was a lithiac d iathesis closely allied to that of gout. 

Physical Characters of Gall-stones.-They may be single. in which case 
the stone is usunlly O\'Oicl and may attain a very large size. Jnstanccs are ou 
n•rorcl of {!a ll-stones measu ring more than 5 inches in length. They may be 
C'\lrrnwly numerou~, ranging from a score to seYeral hundreds or even se,•eral 
thou:-ands, in whirh ra~e the stones are very small. "1ien moderately numer
ou~. the)' :-how f'i:..,111 ~ of mutual pressure and have a polygonal form, with 
~moolh f;lC'd~: orra~ionall ,r, howe,·er, fi ve or six ga ll-stones of medium size 
arC' met with in the blncldcr whi cl1 are round or ovoid and without facets. 
They arc ~ometime~ 11llilbrrry-shaped and ve ry da rk, consisting largely of bile
pi,L.r-incnt~. A~wi.i1 tlwre are smnll, black calcu li , rough and irregu lar in shape, 
and \'arying in l'-iZC' from grains of sand to small shot. 'l'hcse are i::ometimes 
known a8 gn ll-l'-n1Hl. On Rcct ion, a calctLius contains a nur lcuf:i, which consists 
of hile-pit,r-ill l' ni., rarely a foreign body. The greater portion of lho o;tone is 
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made up of choll·stt1rin, which may fonn the entire calculu ~ arnl ii; arranged 
in concentric lamin::c showing also radiating linrf:. Halls of lime and mag
nc~ia, hi!C' acid~, fatty acids, and traces of iron and copvcr arc abo fuunU in 
them. )l ol't gall-stones consist of from 70 to 80 per cent. or ('hole:-;tt•ri n, in 
either the amorphous or the crystalline iorm . . \ s aLoH! stated, it is ~omdimes 
pure, but more common ly it is mixed with the bile-pig ment. rl'he ouh>r layrr 
of the stone is usua lly harder and brownish in color. 

Seat of Formation.- Within the Ji,·cr itseH calculi arc occa~ionall~' found, 
f;ut arc here usually small and n ot abundant, and in the form of ovoid, gn•1·n
ish-black grains. A Jarge majority of all calculi arc formed within the ga ll
hlaclcler. 'l'he stones in the larger ducts have u sually had thei r o ri gin in lhe 
gall-bladder. 

Symptoms. - Tn a number of cases gall -stones cause no symptoms. The 
gall-bladder will tol erate the presence of large numbers for an indefinite 
period of lime, and post mod.cm examinations :-;how that they arc prc:-;rnl in 
'2;) per ccnL of all women over sixty years of age (N"aunyn). :Moynihan cla ims 
lhat jn most cni::.es there are early symptoms-a sense of fulln ess, weight, and 
oppre~si on in the epi gastrium; a catch in the breath, a .feeling of foinlne::H 
or nausea, and a chilliness after eating. At.tacks of indigt•stion arc common, 
and it is important to remember that pcrsi~tcnt gastr ic symptoms ure often 
due to gall-stones. I ha Ye seen two cases with obstinate attacks of urticaria. 

The main sym ptoms o[ cholclithiasis may be dil'idecl inlo (1) the a<cplic, 
mechanical accidents in consequence of migration of the stone or of oh~truc
tion, either in the ducts or in the intest ines; (2) the septic, inrcdiou~ aC'ci 
dcnts, e it her loca l (the angiocholitis and cholecystitis with empj'f' ma of t he 
gall-blaclcler, and the fi stula' and abscess of the liver and inf(•ct.ion or the 
neighboring parts) or general, the biliary fever and the scconcla l'y visceral 
lesions. . 

BrLTAHY Couc.-Oall-stones may become engaged in tl1c Cj'Stic or the 
common duct without producing pain or severe symptoms. More co mm only 
th e passage of a stone excites the violent symptoms known as biliary co lic. rr1ic 
atta ck Rl'b in ahruplly with agonizing pain in the right hy pochoncfrinc region, 
which radinics to the shoulder, or is very intenRe in the epigm:;trie and in the 
1ower thoracic regions. It is often associated with a ri gor and a ri:"c in lcirn
pcrature from 102 clcgrccs to 103 degrees. The pain is usually so in tl•nse tlrnt 
the patient roll s about in agony. ']' here arc vomiting, profu:-:c sweati ng, and 
grent cl c prc~sion of the circulation. 'rherc may be marked tenclernC'$S in t he 
r egion of the liver, which may be enlarged, and the ga ll-hl:ulcler may become 
palpable and very tender. In other cases the fever is more nrn.rkC'cl . Tlw 
~ pl ccn is enlarged (Naunyn) and the urine contains albumin with red blood~ 
corpu~clcs. Ortner holds that cliolecyslilis acula, occurring in conned ion wilh 
ga ll-stones, js a septic (bacterial) infect ion of the bilc-pas)o'.:agc:-.. The }:)" lllp
toms of acute infectious cholccyst itis and those o f whal we c:1 ll gall-~tmw C'Oiic 
arc vrry si milar, and Rurgcons have frcquenlly performed cho l ccy~tolon:y for 
tl1C' form er condition, helie\• ing calculi were lHcscnt. Jn n lnrgC' number of tlw 
case's jaundice occurs, but it is not a ncccssnry !'ympiom. Of eou r:-:c ii docs n ot 
happen dur ing the pn ~sagc of the stone through i he cystic duct, b:1t on ly when 
it b('comrs lodgrcl in the com mon duct. rl'hc pnin is <lue (a) lo lhe slow 
progrrss in the cyRlic duel, in which the stone takes a rotary courl'ie o\ring to 
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thr arrangement of the Jleisteria n Yalrc; the c_n:.tic duct iR poor in musc·lC' 
filires hut ric·h in 1wnes ancl ganglia; (b) to the acute inflammation whiC'h 
usually arc·ompanii·~ an attack ; (c) to the stretch ing ancl di tilention of the 
goll-blarlclor hy retained secretions. 

'fhe attaC'k rnri<.'s in duration. It ma~· last for a few hourR, scrrral clays. 
or even a wct•k or more. If the stone becomes impacted in the orifice of the 
common clurl. thr jaundice becomes intem:e; much more commonly it iR a 
slight transi<·nt idN11s. The attack of coli c may he rrpr11tecl at inicrrals for 
sornl' tinH'. hut fl1rnlly the stone pas::cs and the sy mptoms disnppenr. 

Ocra1'ionnlly ac·c·idrnts orcur. such as Tnpture o[ the dud with fatal pcri
tonili~ . Fatal syncope during :111 attack and the OC('U JT('J\('(' or n'pNilrcl ron
\'ll ll' iH· ~< 1 iz11rcl' h:nc come under rny obscn'ntion . Thrf:e arr, howC'YC' r, rare 
c\rnts. Palpilntion and di stress abonl the lmn'l may he JH'C':-:cnt. nncl occa-
flionally n mitn1! murniu r occ urs during the but the rnrdiac condi -
tion ~ <h·~c·rilK•d hy ~onH' wrilC'l's ns corning on bili:ny c<i1i c arc possi · 
bly prt•l;\i~lPnl in lhC':<(' pat icntf:. 

rnw dioyno~is of acutr hepalic colic is generally caf:y. rl'hc pain i~ in thC' 
upp<' I" nhdorni nal and lhoracic rr:{ions, whereas the pn in in 1wphritic colic is 
iu till' lower <li1clonH'n. A chill , with feyer , is much more rrt•qurnt in biliary 
colir than in gn~trn l l{ia . with which it is liable, al t'.me:-;. to he ro nrouncled. 
A hii4ory or pn·,·ious attacks is an important guide. an1l the OC'Cll!Tl'BCC of 
jaurnli<"l'. how<'YC'r ~light. dl'll•rrnincs the diagnosis. To look fo r lhr gall-stonrs. 
tlw 1-fools :-:.ho111d hr thoroughly mixed with water and rarefolly fillerc1l through 
a. na1TO\\-lllC'~hNl sinr. P !:.cmlo-hiliary rolic is rn1t infrequenlly rnct with i11 
nenou:-; womrn. a nd lhc diagno~is or gall -!:.lone!' rnaflr. Thi s nC> rvons hcpati r 
colir nwy he periodical; the pain may be in the ri ghl ~i de and rndiatin g; !'orne
tim r:-; a:'~oriflf(1 c1 with olher nt• rvous phcnomrna, oftl'n C'\'.cited by emotion. 
fatigue or The Ji,·rr may be tender, bul there nrc nei ther irterus nor 
inf\;_1m11rntory rr he combination of rol ic and ja1mdice, !:.o cfo:.ti11ctivc 
or gall-!·don e~, is not presen t. T he pains may nof hr rolicky, but more 
con~lant nnd dragging clunnctrr. A rcmarlrnhlc xanthoma of the bile-
pn:':'ng<':' hnR hr<'n found in as~ocialion with hepatic rolic. 1\fnny pnti ents 
\\ilh g;1 ll- ~to 11 rs h:1Yr ~tomaeh syrnptoms-fl alulcncy, rrg11 1·:,:!ita lion. and dis
lrrss art<-r rat ing. ~OlllC'times the pain may he lllllC'h inC'rC'fl:'Cd by food or Oll 

C'\<'rlion. I 11 <'hronic gnl l-hladdrr CD.f;;CS, with aclhc~ions and perforation, the 
clinira] pidurC' lll:l_\' rrsemhlc c·]O:'C']_v that or ulcer. 

OnsTlffC'T ION OF 'I'll i:;: CYSTIC Dcc-r.-The rffccls may he tlllls cnumcr
ntr<l: 

{a) nilatalion of the p:n ll -blnclclcr-hyclrops vc,icro fello:J?. Tn acute ob
slrud ion the conle11ts arr hi!C' mixed with much mucus or mnco-purnlcnt mate
ri:11. Jn C'ltronic oh:-lrndion the bile is replaced by a clear fluid mucu!'. This 
is fin imporlnnt point in cliag-no~i!', prirticularly as a clrop~ i cn l ,gall-bladder may 
form a YNY hlr!.!P lumor. The reaction is not alwnrs ron:-;tant. Tl iR either 
alkali11C' 01: nrulral ; the consistence is t liin and muc.oicl. Albumin is usually 
prf'i:.rnt. .\ clilri!Nl _gn ll-hlaclcler may reach an enormous !:. ize, and in one in
sfnnrl' Tait founcl it occupying the greater part of tll(> nhilonwn. Tn f: urh 
<'a!:.<'s. Ilk i~ not 11nnati1ral, it has hcen mistaken for nn ova rian tumor. I have 
clPl'C'l'ilwd a cn!'l~ in wl1ich it was attnched to the right broad lignnwnL rl'IH' 
clilalod ga ll-bl:ulcl or can usually be folt below the edge of the liver. anr1 iu 
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many imt..1nC'CR ii haR n characteristic outline Jike a. gourd . An enlarged and 
rclnxecl organ may not be palpable. and in arulc ra~cs the <li ~tcntion may be 
upwnrd toward thC' hilus of the liYer. The clilalc:>cl ga ll-hladde r usua.lly pro
ject~ clirc•dly clowTiward, rarrly to one side or the other, though ocra:-:. ional ly 
toward thC' micl<llt\ linr. H may reach below the na\•cl, and in pcrRons with 
thin walls the outlinr ran he accurately defined . Hi('clel haH called attention 
to a tongue- like projcC'tion or the an te1.-io r margin or the right lobe in connec
tion with cnli.1rgC'd gall-hlacltler. ]tis to be remembered that di~tcnlion or the 
gnl l-hb1d<lcr may occ•11 r without j aundice : indeed. the greatrf.lt enlargement has 
hel'n ml'l with in i:rn(·h Ca!-C':'. 

Oall-:-;tone C'l'C'pilll:-i 111ay he ff'lt when the blnclcler is VC'l'Y full or i;;; tones nncl 
its w11lls nol nry lC'nse. Tt is rnrcly well felt unl ess the abdominal wa lls are 
much relil \'.C'<L IL mny be fo und in pat ients who have never hncl any symptoms 
(lf r holt•lilhiasii;. 

(b) . l ntft' choleryslilis. The si mple :form is comm on, :incl to it are due 
prolrnhl.v mnny of the sympto ms or the gn ll-stone altnek. Phl egmonous 
cho l ecy~litiH rnrC'. PC'rforation may occur with fata l peritonitis. 

(c) h'upjlltrflfil'(' rl1olrr,1;::;lilis~ ('mpyern:t or the ga ll-bh"1cfrler, js much more 
common, and in the grc•at ma jori ty of ca~e~ is a~soeiatecl with ga ll-stone~. 

'f hC l'C lllfl_\' he ('JlO rlll OllS diJaifllion, and OH' l' a iitrC' or JlUS haR bCC' Jl fou nd. 
l)crforation and the formation of abscesses in the neighborhood are not 
uncommon. 

(d) Caltifimlion of the ~all-blaclder is eommonly a termination of the 
prc\'iOUR condition. 'l'lwrc are two separate forms· incrustation or the mucosa 
\\ ilh li me snlts and the true infiltration of the wall with lime, the so-cal led 
os~ i fieation. 

(e) Atrophy of thC' gall-hlaclder. This is by no means uncommon. The 
orgnn shrink!' into fl !".11rnl l fibroid mass, not larger, perhaps. llwn a good-sized 
pea. or w:ilnut, or ew•11 ha~ the form of a narrow fibrou~ string; more com-
11101.ly the ga ll-hln rld< 1r li ghlly embraces a stone. Thi s condition is usually 
preceded h.r hydrnp> of llw hlaclder. 

Orf'f1!".io nally thC' gall-hlad<lcr presents diverticula, which may be cut off 
from th<" mnin port ion. :ind usually contai n mlculi. 

OnRTIWC'TION OF Tiii·: C'o?iri\I ON Dt'CT.- There may be a i:;i ng1e stone 
tightly wrdgPd in fhC' dud in an.\' part or its COlll'!".C', Or a t:cries or stones, 
sonh·timC':;: C':-d1,n1ling into both hepat ic and cystic duct~, or a stone li es in 
tlw diYcrlic·uli1m of \ "atrr. There are three groups of cm:es: (a) Tn rare in
slanN'S a. !-.:lonf' ti~hlly corks the common duct, causing permanent of·clw;ion; 
or it mn~· parll.'' l\'Hi in the cy:;tic duct, and rna_y ha,·c caus.C'd thickening of 
th(> jundion of the 11urb; or a big stone may compre:;:io; the hC'patic or upper 
part of the common <luct. The jaundice is deep and endu ring-. and there are 
no !'C'piir fl•:iti1 1·l':-:. The pai1rn, t he previous attacks of colic. and the ab:::ence 
of enl:1rgC'd gnll-hl:irlclPr hrlp lo ~rpa rale the condi t ion from ob~truclion by 
nrw µ r<ndh!', nllhmtgh it cnn nol he differentiated with re rlainty. 'fhe ducts 
are rnrnnll.r 111urh clilall'd nJHl rYerywhcre contain a elem· muco.id nuicl. 

(U) lnco1117Jlrlf' 0Uslrnclio11, 11 1ilh 1'nfecfire cho la nr; il is. ' 11hcre may be a 
~cries or !:donrs in the comm on cluct, a Fii ngl c ~tone whi ch is frcel.v movable, 
or a stone (hnl l-n1 lvP ston<') in the cliH'rl irnlum of Valer. 'rhesc conditions 
mny he nwt wit-hat autopsy, without the suhjccts hav ing had symptoms point-
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ing to gall-stones; but in a nwjority of ca:-:es there are very characteristic 
fcaturr~. 

TIH' c·ommon duct may be as large a~ the thumh; the hcpalic duel and 
its hranthc:-:. through the liYcr may be greatly dil;_tll'<I. and the di:<fr11lion may 
he crc•n apparent beneath the liYcr capsule. (: 1·C'nl enlargement of the gall
bladder is rarer. The mucous membrane of' the <luds is wmal\y smooth and 

clear, and the contents consist of a thin, slightly l11rhi1l bilc-stai;lCd mucu~. 
Naunyn has gi"en the [ollowing as the di:->tin~uislling sign8 of l:itonc in 

thr common duct: "( l} 'l'hc continuous or ortn~ional prci"cncc oi bile in 
the r~ccs; (2) distinct variations in the intensity o[ the jaunclicr; (:n normal 

size or only slight enlargement of the liYer; (I) ah:-;C'ncc o[ di~IC'nl ion o[ the 
!(all-bladder; (:>) en largement of !he spleen: (G) al>'cucc of "'cite'; (7) pres
ence of febrile disturbance; and (8) duration of the jaundice for mo re than 
a year." 

In connection with the ball-rnlve slone, which is rno:"t commonly found 
in the di\'crticulum of Yater, thou::d1 it may hC' in llic common duct ilH•lf. 
there is a special symplorn g roup: (a) Ague-like paroxysm~. chills. fl'rrr. and 
l:iweating; the hepatic inlermillcnt fever of Charcot; (li) jaundice of varying 
intcnsily, which persists for months or crcn and deepens arter each 
parOX,Y!'lll; (c) at llic time of the paroxy~m, the region o[ fhc liver 
\\'ith gastric disturbance. These sy1111Jlo111s 111;1 y coritinuc 011 and oil' fo r three 

or four years, without the development of !".uppun1ti,·c cholangitis. 'l'he con-
dition has la~lccl .from eight months to lhrcr The rigor!' arc of intense 
severity, and the temperature rises to 10a 0 or F. The chill:-; mn.r recur 
daily for weeks. and present a tertian or quarlan type, so that they arc o[ien 
altributecl to malaria, with which, howcYcr. thl'Y hare no connrC'tion. The 
jaundice is variable, and deepens after each pa roxy~m. 'The itching rnay be 
most intense. Pain, which is sometinics seYcre :incl colicky, docs not always 
occur. There may be marked vomiting ancl nausea. As a rtilc Uwrc is no 
progrc~~ivc deterioration of health. In the interva ls between the altacks the 
temperature is normal. 

The clinicnl history and the post mortem cx;rn1inatio11s show conclu:' irely 
thal this condition may persist for ~-cars withoul a trace of suppuration 
within the ducts. It is probable that the to\":ie i::.ymploms derelop on ly when 
a certain grade of tem:ion is reached. An interc~ting and valuable diagnoslic 
point is the absence of dilatation of the gall -bladder in cases o[ obt<trucLion 
from stonc-Courvoisier"s rule. 

(c) incomplete obslruclio11, with suppuralire chofrwgilis. When suppu
rntive cholangilis exists the mucosa is thickcm•cl, orLen eroded or ulcl'rated; 
there may be extensire suppuration in the ducts throug-hout the li\'c1·, and even 
cmpyema of the gall-bladder. Occasionally the suppuration cxte1Hls beyond 
the duels. ancl there is loca lized Jfrer ab$C('~~. Or there is perforation o( the 
gall-blncldcr wilh the formation oI abscess between the Ih·er and stomach. 

Clinically it is character ized by a fever which may be intermittent, but 
more commonly is rcmittcnt ancl without prolongC'cl intenals o[ npyrcxia. 
The jaundice is rarely so jntcnse, nor do we see the deepening of the color 
after the paroxysms. rn1cre is usually grenter enlargement of the liver, and 
tenderness and more definite signs of sepiic:.cmia. The cases run a shorter 
courst1 and recovery never takes place. 



'1'11i.: Alo1rn RKMOTE OF G.ALL-:-;To;-.;1:~ .-(0) Riliflr!J F'i . ..;lulm.-
(1) Cutancous.-·Thc c:dcrna l is till' uw~t t·om 111 n11. 1:-: I out of :lRb 
cases (Nnunj"n). A majority occur in the rcg"ion of th(> naH'l , to which pnri 
the falciform Ii:.ramcnt directs the suppuration. The numlll'r of i-;torn..>:-: dis
charged Y:triCS from one Or two to many hundreds. Qf thC' 181 ('3:-0:l'S in 
Courrnisil'r's statistics rccoYery took place in 'tS . In rare instancrs the fblula 
is in lhc right, iliac fo~sa, or C\'Cn in the thigh. 

(2) Uaslro-inleslinal Fislula'.-Thc duodenal is the mo:;i frequent. 108 
of 384 enses (Naunyn) . Usual ly the opening is bctwc('n the fund us o( the 
ga ll-hlad <ler and the first part of the duodenu m. ,\ hi g !-1 lonc may ulcerate 
through, lenving littl e or no damage. In other inslanec:-; the cica triza tion 
lead:; to olw.t n1ctio n. Communication with the il e11J11 nnd jej unum is rare. 

l?istu la.: between the common duct and the duodenum occurred in 15 cases 
in ]\.,.nu nyn 's ser ies. Hiliary gastrj c fistu lm are Tare. The \'Omiling of gall-
3lonc:; il'l noi n ('CC'~~arily proof of the per foration, hui in lhc nwjority of such 
case::; the ~to nes probably pass up through the pylorus. 

(:l) l:iro11rho-biliary F islulw.-Of J. K Grah<>m·, eol lrctctl ser ies of 35 
cases, 19 were due to ~n il-stones; 11 lo hydaticls; t lo rou nd-\\Orm~; and in 
2 the cau~e was doubtful. In n great many c~1 .:-c:-; thr a111c1•hic nli:::cefs per
forating- inf o the lung is followed by a pernrnncnl biliary fi:-<tula . 

(I) l)crforation may occur into the portal rein, of \d1ic-h there arc 3 or 
'1 cases on record, one of which, according to tradition, wa:; the famous 
Ignatius Loyola. 

(5) P erforati on into the hepatic artery or one o[ it~ hr:rnches ii-I exceed
ingly rare. ]~ ithcr an erosion from the common dnct, or an hepatic aneurihm 
may ru!1ture into the gall-hlaclclcr. 

(G) I~' i ~tu la i1lio the 'urinary z;assages may be with the pclrii'I of the kidnC'y 
in which the gall-stone has been found, or inlo the urinary bladdCI', of "hich 
there :trc few cases on record. 

(7) Liu-l ly. ihc com111unicalion between lhe pcricardiwn and lhe hiliary 
tract is refer red to by Nau nyn in a Ringle case. 

(b) l'erfomlion into lite Pcriloneu111.-0f ]]f) cn:-cs (Counoi:-:irr) in 
70 the ruptu re occurred directly lnto the peritoneal ca\ ily; in JD an encap
sulated abscess formed. .As a rule, the c:onclilio11 is due lo an acute cholc
c.r~titi:o:. 

(c) Obslruclion of lite Bowel by Gall-sluncs.-Ht·fl'rl'nce ha' alrradr Jwen 
made to thi~; its frequcnc·y appears from the foci that of :!~).J raH'~ of oli:-lrue
tion. occur ring during eight years, analyzed by }'itz, "23 wen.• liy gall-~lo11cs. 
Courrni:-;icr's stat i!-1ties giYC a total number of l :;i c:a~e~, in 6 of which the 
calculi had a peeuli!lr !:dtuaiion, as in a diYerticulum or in the appendi..;: . 0[ 
the remaining 1·?;; cases, in 70 the stone was Rpo11lc.m<'Ou~\y p~ll'l't:fl, u~ually 

with se,·crc symptoms. rrhe post rnortrm reports !:'how llrnt in some of tllc:-:c 
cases eYen Ycry large stones ha\·c passed per 1•iru11 nalurafr,,1, as tlw gall -d uct 
ha s hcen enormously di stended, its orifice admitting Uw fing1•r fret·ly. T hi::-, 
howcrc r, is extremely rare. The stones have been fou nd most comm only in 
the ileum. 

Treatment of Gall-stones and Their Effects.-(h:NE H.\I , '1'1rn.\ TML'\ T.- l n 

an attack oI bi1iary colic the patient should be kept under morphia, g-ivl'll 
hypodcrmieally, in quarter-grain doses. In an agonizing paroxysm it is well 
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lo gh·c a whi[ or iwo o[ ch loroform until the morphia !ins had lime lo act. 
Creal r(•lil·r i~ l'xprricnel'd from the hot balh and from fomrnlations in the 
reg-ion of the liH•r. 'rlic patient should he giYcn laxalivc:-: and should drink 
copiou~ly or alkaline mineral water£:. OliYc oil has pro,·ccl ui::ck~i'i in my 
hand--.. \\'hen lakrn in large «.1uantitiee:, folty concretions are pas.scd with 
till' stool!', which ha,·c hccn regarded a1' c:alculi; and concretions due to eating 
p ars have hccn al!-io mistaken, particularly when a~~ocialcd with colic at.tacks. 
Sinf'C' the day~ of nurnndc. whose mixture of cllwr with turpentine is ~iil l 
bll't..rl•ly med in Francr. various remedies have been aclYi~rd lo cfo:sol\'c the 
::o.loncs within the ga ll-blacldcr, none of which are cmcac i ou~. 

'rhe clict i:;hould he regulated, the patient should lake regular exercise and 
a\'oid, as much as po:::siblc, ilie starchy and sacclwrinc food:-;. The soda salts 
rcco111111cnclcc1 by Prout arc believed to prevent ihc concentration of the bile 
and lhc foJ'lllHlion of gall-stones. Either the sulplrnte 01· the phosphate ma y 
be taken in dosc:'i of from 1 to 2 drachms dailj•. ]To r the inlolcrahle itching 
ilc·Cnll .\rnlcr:-;on'8 du~ling powder may be usecl: ~larch , an ounce; camphor, 
a drac·hrn an cl a half ; arnl oxide of zinc, half nn ouncr. Some of lhi:-; should 
he finely cluskcl ovc'L' the ski n with a powder-puff. l:>omlering with starch, 
>lrong a\lrnline halhs (hot), pilocarpin hypodermica lly (gr. 1/8-1/c;. 0.008-
0.lll gm.), and antipyrin (gr. v, 0.3 gm .), may be tried. lcbthyol and lanolin 
oinlml'nl !'0111rtimeR g-i,·cs relief. 

Srnu1c.u~ T111:AT1\fENT.-The indications for operation arc: (a) Repeated 
attach of gn ll-Rtone colic. The patient is much safer in the l1ands of a su r
_gron lhan when lcfl to Nature, with the feeble asf'i~lance of drugs and min
t•rnl 11alcro. (b) The presence of a distended gall -blarlder, "'sociated with 
allacks of pain or with fever. (c) \\hen a gall-slone is permanently lodged 
in the common duct. and lhc group of symptoms above described arc present, 
the quer;.lion, then, of advising operation depends largely upon the personal 
melhocls and succ<.>Rl' of lhe Rurgeon who is arnilahlc. 

Of ·J.000 oporalions performed by the Uayo brothers to February 20th, 
rnn, lhe morlalily wa8 2.57 per cent. Q( 2,!)'20 cases in whi ch lhe gall-hlacldcr 
:done was i1wolvccl the mortality was 1 .8 per cent. or ·192 cases in which 
the commou duct was involved the mortality was 8 per cent. In 2.25 per 
cent. lhere was the cornplicalion of malignant diseai::c. 

The quc:-:.tion comes up as to the re-formation of stones, but the possibility 
or lhii; is H't'j' blight. ]n the Mayo series there were but 3 ca&'s and it is 
prohahlc thal in lhe majority of instances the stones had not re-formed, but 
were incompletely rcmO\'Cd. 

VII. THE CIRRHOSES OF THE LIVER 

General Considerations.-rJ'he manv forms of cirrho~cs o[ the liver have 
one feature in common-an increase "i n the connective tissue or the organ. 
In fact, we use the term cirrhosis (by which Lacnnce characterized the tawny, 
.n•l low color of the common atrophic form) to indicate similar changes in 
olhrr organ~. 

Etiology.- Thcre arc fiyc types of primary lesion, any one of which may 
kad lo cirrhosis. 
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1. Tol·ic Cirrltosis .-Tliis is the on ly acute type anil it is ~rC'n post 
partum, in chlo roform narcosis and sornctimc8 ns a le l'ln i1ial ll'~io11 in any 
fonn of disca~c. There is a central nccro~is ahoui the lwpatir n ' in \\ hich 
may he slight in amount, or in some ca!;es an acute yellow atrophy, very 
cxten:::.irn so that the liver is rapidly reduced in size. lnto the necrotic areas 
lcucocylcs migrate, the dead Ji,·cr cells are quickly rcmovt•d and there is an 
apparent increase of the connective tissue. Great regeneration o( the lirer 
cells is possible. Clinically this type can sca rcely he !o\poken of as cirrho~is. 

2. Infectious Cirrltos-is.-Adami and his school hold that in many cases 
the colon bacilli from lhe bowel pass to the liver and there grad ua lly exci te 
a slow proliferation of connective tissue, regarding it as a kind of sub
infeclion. Mallory, whose classilication I am following. lhinks that the on ly 
type of tmc infec tious cirrhosis is through the bile duels, usua lly when there 
is bi le stasis or gall-slones or other obslruciions arc pr<.'scnt. Cases arc de
scribed in which invasion occurs along apparently nor111al hilc ducts and the 
organisms cause necrosis of the Ji,·er cells. prolifcrnlion or lhc fihrolJla~ts. and 
thickening of the walls of the smaller bile duels 1rhich may be dilated and 
tortuous. 

Clinically this l,rpe is rare, and characterized by a chron ic jaundice and 
enlargement of the li ver. 

3. Pigment Cirrhosis.-This may be an cxtcrnn l pigment as in anlhra
cosis in which lhc irrilaiion of the cmtl particles reaching lhr liver through 
the lymphatics may excite a modcrntc grade of rirrlio~i!'. The enrlogenous 
pigment is a lransformntion of ha~moglohin eithe r as in malaria or as in the 
remarkable affection known as h::ernochrornatosis. 

4. Syphilitic Oirrhosis.-\Vhether congenital or acquired. the e~scntial 
lesion is produced by lhe Tr(!ponema pallidwn, rithrr a difru~c proliferation 
of fibrob lasts, or a more localized lesion, th e gummn. 

5. Alcoholic Cirrltosis.-As a resu lt or the toxic ~iction of the alcohol, 
the Jivcr cells, si ngly or in groups, undergo a slow lll'ern~i~. following \\'hieh 
there is a multipl ication of the fibrohlasls wilh a liyalin dC'g<•ncralion of some 
cells and multipli calion of others and an incrrn~c in tlw smallc• r bile duels. 
Fatty infiltration is com mon, so that the organ mny he cnlar;..rcd. 

Of these types the toxic and one form of th<' akoholie arc ll:::~of·ial<'d with 
shrinkage, the infectious, the pigmcntary and ihf' folly cirrhMis with enlarge
ment of the organ. Clinically we may conside r four formfl., the alcoholic, 
the hypertrophic (of Hanot} , the syphiliti c, and the capsular. 

1. ALCOHOLIC CIRRHOSIS 

Etiology.-The disease occurs most frequ ently in 111idcllr-aged male:- who 
have been addicted lo drink. Whisky, gi n, and brandy are 111ore potent lo 
cause cirrhosis tllan beer. It is more common in countries in which st rong 
spirits nre 11sed than in those in which malt liquors arc taken. Among 1.000 
autopsies in my colleague Welch's department or the Johns Hopkins TTospital 
there were 63 cases of sma ll atrophic liver. and 8 cases or lhc fatty ci rrhotic 
organ. Lancercaux claims that the vin or<linaire of Frnnc·c is a common 
cause 0£ cirrhoeis. Of 210 cases, excess in wine alone was present in GS casce. 
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ITc think> il is the >ulphate of potash in the plaster or Paris used to give the 
"d ry" Harn r whic·h cbrnages the li ver. 

('jrrho~is of the li,-cr in young chi ldren is not very rare. In a certain 
numh<•r or the ca~<$ there is an alcoholic history, in others ~j·ph ili s has been 
prc·::-~nt. whik• a third group, due to the poisons of the infectious diseases, 
embr~H·c·::.: a c·rrtain number of the cases of Hanot's hypcrtrophic ci rrhosis. 

Morbid Anatomy.-Practica lly on the post mortem table we see alcoholic 
cirrho~is in two well-characterized forms: 

'J'1n: ,\'l'\:O l'llJ C C111m11osrn OF LAENNEC.-Thc organ is greatly reduced 
in ~ize ancl mny he dc[orrnrd. 'l'l1e weight is sometimes not more than a 
pound or a pou11cl and a hai r. It presents numerous granulations on the sur
fa('e; is firm. hard, and cuts with great resistance. The substance is seen to be 
made up or grcen h;:.h-ye llow is lands surrounded by grayish-white connective 
li ssm•. W. G. l\facC'a llum has shown that regenerative changes in the cells 
arl' al mor-:t con!'ltantly present. This yell ow appeara nce of the liver induced 
L:H'll lH'(' lo give lo the condition the name o r cirrhosis. 

Tm: !·'\TTY ('rnu110Trc LIVER.-Even in the atrophic fom1 the fat is iu
N11<1sf'd. hul in typical exam ples of this ,·ariety lhe organ is not reduced in 
!'iz<'. !Jut i:; t•n larged . Rmooth or very slightly gra nula r, a nrem ic, yel lowish
whil1· in c·olor, and l'('$C1m bles an ordinary fatly li\'er. It is, however , firm, 
cuts with rc:-:h::.tancc, aucl microscopically shows a great increase in the con
n~c-tivc ti~~uc . This form occurs most frequently in beer-drinkers. 

The two C'~~cnt ial clement s in cirrhosis are destruction o! liver-cells and 
oh~trudion to the porta l circu lat ion . 

Jn a n autop:o;,r on a car-:e of atrophic cirrhosis the peri toneum is usually 
found lo contn in a largC' quantity of flui d, the membrane is opaque, and there 
is chron ic cnta nh of the stomach and of the small intl'slincs. ']' he spl een is 
enlarged, in pad. a t lrast , from the ch ron ic congestion, possibly due in part 
to a to.\iC in(\m·nce (Parkes Weber). The pancreas frequently shows inter· 
stitia l chnngcf.:. rrhc kidneys arc sometimes cir rhotic, the har-:es of the lungs 
may he much com prcssccl by the ascitic fluid, the hea rl often shows marked 
(lt',!!t'11P1'flfion, and arlcrio-sclcrosis is usually present. A remark able feature 
is the a~socialion of acute tuberculos.is with ci rrhos is. In sercn cases of my 
sc•ries the patiC'nfs di(1cl with either ae ule tuberculous pe r iton itis or acu~e 
lulierculous pl('urisy. Holleston has fo und that tube rcul os is was present in 
28 1wr cl'nt. of 70U fatal cases of cirrhosis. Peritoneal tuberculosis was found 
in n pl'r (•cnt. of a st'rics of 584 cases. 

'l'lil' t<1111pt.·rn•nlory circulation is usually readily demonstrated. It is car · 
ril•d out h.r the following SC't of vessels: {l) The nccr~r-:ory portal system of 
Happry, flf which important branches pass in the roun<l and suspensory liga
nwnts and unilr with the cpigastric and mammary systems. 'l'hese ver-:sels 
arr 1111mcrou5' r1ml sma ll. Occasionally a Jarge single rei n, which may attain 
the •ize or the lillll' finger. passes from the hilus or the li ver, follows the 
round ligament, and joi n ~ the cpigastric ve ins at the navel. Although this 
ha~ till' position or the umbilical vein, it jg usually, as Sappcy showed, a para
urnhilitnl \l'in-tlwl i~. an enla rged vein by the !-;icJe or the obliterated umbilical 
\' ('f:~(' I. T hrre rnny l ie produced about lhe na ve l a ln rgc bunch of varices, the 
~o-ralbl c·11p1it )l1·du~:i·. Olhcr branrhrs of this ~y~tem occur in the gastro~ 
epiploic omenlum, alioul the ga ll-bladd(_'I', anil , 1110:-.t juiportant of all, in the 



578 DISEASES OF TIIE DIGES'I'I\'E SYSTEM 

su~pcn~ory 1ignmcnt. These 1attt'r form large branchrs, whirl1 anaAtomose 
frcrly with thr cl ia plirngmatic n~in s, and so unite with thr \'l'na ax_ygos. (2) 
By tilC' anastommiis between the CC!'Ophageal and gastric Ycins. '!'he H•ins at 
the lower encl of the resophagus may be cnormo t1 ~ly rnlnrgrd. prrnluring 
va riccs which project on the mucous membrane. (3) Th<' ('0111muniralions 
bl'lwccn the hft'morrhoiclal ancl the inferior mcscntl'ric YCin~. ' J' hc frr<•dom 
of commun ication in this direction is very variable, and in Rome in:-;brncL'" 
the h~mo rrh oi dal yc_•inA nrc not much cnlargrcl . (-·I) 'l'hc reins of Hciziu~. 

which unite the racliclcs of the portal branches in the inl<'~iinrs :rn<l mc.·~t·n
tery with the inferior vcna cam and its branches. To thi s syr;lrm hr long I IH' 
whole g roup or rct ropcritonral veins, which nrr in mosi in!-ilanrcs cnorrnoush 
enlnrgrd, p.-irlicnl:nly nhout lhc kidneys, nnc.l which sc t'\'C lo carry off a cou
sider:ible proportion o[ lhe portal blood. 

Symptoms.-Thc most cxircme gracle or atrophic cirrhosis cx iRt with-
oui sy mptoms. So long as the compf'11.wtlr1ry circulation 1's lhr 
pati ent may suffer litilc or no incon\'cnicnec. rl'hc rcninrkable effic iency or 
this COJlatcra} circulation is well SCCJ1 in those Tfll'C instances or JWI'lll<lllClll 
obliteration of the po rtal vein. The symptoms mny be divided into two 
groups-obstructive and toxic. 

OBSTIWCTIVE.-The overfilling of the blood-ws~.cls of the sl.omach a1H1 
inf esli ne leads to chronic catarrh, and the patients sufrc1· with 11ausca and YO!ll

iting, partic·ularly in !he morning; the tongue is furred and the bowrls nre 
irr<'gulrtr. ] l;t•rno!'l'lrnge from the stomach may be an ea rl y symptom; it i~ 

often profu8C and liahl e to recur. It seldom prO\'C$ fatnl. Th C' nmount vom
ited may be rema rkabl e ns in a case alreacly Tefcrrcd to, in which lrn pounds 
wr rc C'jrctrd in seven days. Following the hf.cmatemcsis mcl::ena i~ co mmon: 
but h:l'lllO rrhnges from I.he bowels may occur for severa l years withoul h~cma

temcsis. '!'he lilrc(ling very often comes from crsoplrngra l vnriccR. \'cry 
freq uently rpistnxis occurs. Enlargement or the sp!C'cn may, as l\trkrs Weber 
~a1ggests, be due to a lox.::cmia. The organ can he fe ll. Evidences 
of ihC' eslahlishrncnt or the collateral circulation fll'C in the enlarg('d 
epigastric and .mammary veins, more rarely in the prescnre of the capul 
lHcd us::e and in l he development of hremorrhoicls. rrhc cfo:.trnclrd \'Cllt1!es in 
the lowrr thoracic zone along the Jine of attacl1mC'nt 0£ the diaphragm arc not 
Specially marked in cirrhosis. rrhe most striking fcnturc of foilurr in the 
cornpcnr;atory circu lation is ascites, the effu sion o! serous flu iU into lhc peri
toneal c:na y, which mny appear suddenly. The conditions 1m<1l'r which thi::; 
occu rs arc still obsrure. In i::ome cases it is clue more to chronic 1writonitis 
th:Jn to the cirrhosis. The abdomen g radually distendB-, may rrach a lan::i:c 
size. and contain as much as 1.3 to 20 ]itres. mtlcma o[ lhc feet may prccl'dc 
or develop wilh the ascilcs. The dropsy is rarely general. 

Jaundkc is usually slight, and was present jn 107 of 2!13 ca~rs of ci rrhosis 
eolleelcd by Holleslon. 'l'hc skin has frequently a sallow, slightly icteroid 
tint. The urine js often reduced in amount, contains urates ju abundance, 
often a slight amount 0£ albumin, and, i£ jaundice is intense, tube-casts. The 
disease rnay be a febril e throughout, but in rnru1y cases, as shown by Carring
ton, there is slight fever, from 100° to 102.5° F. 

E xn rnination :1l nny early stage or tl1c disl.'M·C may s11ow :m r nl a rgcd and 
painful li ver. In very many of tho cases of alcoholic cirrhosis the organ is 
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"enlarged nt nll ~tagl's of the disease. and, whether enlarged or ron
trac·ll·cl. the <'linic·al :-.ymptoms ancl course are much the t=:amc" (Foxwell). 
'l'lw palil•nt may !ir:"t come under obserralion for clyspep~fa. hrcmatc.mesi~, 
~liµht jaun<lif'<'. or nrrrnu~ symptoms. Later in the di~<'<li"C' tlw patient has 
an unmh-t:Jknhlc lwpatic facie~; he is thin. the eyes are ~mnken. the con
jundha• w;ilt·r)·, th<.• nose and cheeks show distended Yenulcs, and the corn
pl(•\ion i::; mrnl1l,r or ic:teroid. On the enlarged abdomrn the \'C':o:sels are clis
frn<ll',1. and n ln11H'h of dilated veins may surround the na\'cl. A venous 
hum. Fn1ndi111c•s nc·<·ompani('(l by a thrill, may be pret:cnt in the <'pigni:;lriuin or 
O\W H1ric·o:-<il it·~. X:t•vi of a remarkable character mny nppC'nr on thC' ~kin. 
<'iilwr loc·nliz('rl ~tC'llah• vnrirC's-~pi<lcr nngiomala-11:-:.uall~· on I.he i:lC<', nrrk, 
nncl hnc-k. nnd n l ~o "mni'' mcvi, as I have railed I.hem-areas of skin of a 
rt•dcli:-;li or purplish color due to the uniform distention of small venulcs. 
When much fluid is in the peritoneum it js impo~siblc l.o make a satisfac-1.ory 
l'Xamination, bnt rtfll'l' wit.hdrnwaJ the area or liver duln C5:S is found lo hr 
climini1d1ccl, pnrl.icularly in the middle line. and on deep prC'ssure I.he edge 
of I.he liYer can be ddcctecl and occasionally the hard, firm, and even gra nu
lar ~urfaee . The spleen can be !cit in the left hypochondriac region. Exa1ni
nation of I.he anus may reveal the presence o[ hremorrhoicls. 

Toxic SrMPTO;\IR.-At any f;i.agc of atrophic cirrhosis the patient may 
havr cf'rrhral :-nnptoms, either a noi!:=y, joyous delirium, or stupor, coma, or 
('\'('n ro1wul~iclll!'. 'fhr cunclition is not infrequently 111istnkC'n fo r ura.•mia. 
Tlw naturl• of 1.h<' toxic rig1•nt i:; not yet s.rtt.lcd. Without jaundic·(', an<l not 
ntlrihulah\p to rliol:P1nin, tl1 r ~ymptoms may come on in hoi:;pital when I.he 
1mtic·nf lws not had akohol for weeks. 

' l'hr falty ci rrhot ic liYrr mrty produce !:=ymptoms simi lar t.o thosr of I.he 
alrophie form. hut more frcqncnt.l.v it is lal.cnt and is found accidentally in 
topcr:-; \rho lian• diC'cl frnm \':lrious diseases. The greate r m1rnher o( thc e:u;es 
clin ic·all.Y diagno~ra as ci rrho~ i s with en largement come in this divh:ion. 

Diagnosis.-With flf.;C'i fC's, a we11-mnrkf'cl history or alcoholism, th<' hcpa!ic 
f:irir~. nncl li:t'rnOlThagC' from I.hr ~tomnch or bowels, the diagnosis is n.wely 
tlo11hlf11I. lf'. nflrr 11·ilhtlra11·a! of lhe flu id. the ,p\rrn is fou nd lo he en
l:Hg('d anrl llH' lin•r <·ii.her not pnlpahle or, jf it is enla rged, lmnl and regular, 
fht1 prohahilitic~ in faror of ci rrho):;is are very great. In thr early st.ages of 
th C' <li~C'n~c>, whl'n thr Jiyer is increased in size. it may be impo)o:sible to i::ay 
'\hC'tlll'I' it is a cirrhotic or a fatty liver. rJ'he differentia l diagno:"iS between 
common and :.:y'phili1ic c>irrhosis can sometimes he made. A marked hist.ory 
of !'yphilis or the existence of other syphilitic lc>sions, with great irregularity 
in thr ?:urface or at the edge of the liver, are the p<'inl.s in farnr of the latter. 
Thromho~is or ohlitcrnt.ion of the portal Yein can rarely be differentiated. In 
a rn:-;r of fihroid tran~formal.ion of the portal vein which came under my 
oh:-erration. I.he colfateral circulati on had been establi::.hed for ye;u::;, and the 
~ymplorn~ were ::;imply those of extreme portal oln~truction, such 3f; occur in 
rirrho~i)o:. Thromlios:is o.f the portal m in may occm in cirrhosis and be char
:u·tC'rizr<1 hy a r;ipi<1ly developing nscite£. 

Prognosis.-'J'hr ont!ook is h"d. When the collateral circulation is fully 
<'~tnhlishe<l the patient may have no symptoms whatever. There are instances 
of rn l:1rgc•ment of the lirer , sli ght jaundice, cerebral symptoms, and even 
bremal.emrsi~ . in which I.he liver lwcomes reduced in size, the symptoms disap-
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pear. :rncl lhr pnl i<'nl mny Ji m in comparat.iYe comfort for many years. There 
arr C'a!"lN:. loo, po~i-;ihly s,Yphilitic. in wh ich, afler one or lwo tappi ngfl:, the 
synqilorns lian' <fo:appl'<lrl'cl and the patients ha \'C npparcntly recoYcred. 
A ~ciil'!"l i:"- a \'l'l'.Y fl:erious en•nt. espccinl ly if due to the c irrh osis a nd not to an 
3!-::0::0C-iatC'd prrifonit is. ()f :{ l caSCS with asciles 10 diPcl hl'forC tapping was 
nccP~sary; 11 W(' rC' iilppl'<l and the a\•erage duration o[ li fe aCter the swelling 
wa~ first nofiC'ccl w:i~ on ly eight weeks; o[ 10 casri; the diagnosis wns wrong in 
4. an1l in the rc•n1:1ining G, who were lapprcl oftener than once, chronic peri· 
tonilis nnd pcrihcpatit is were prc~ent (H ale \\'hi te) . 

2. JTYPERTROPTTTC CTRRTTOSTS (TTan ol ) 

'fhis wcll-chnl'acterizrd form wns first cl cf:.cribr d hy Req u in in 184 6, but 
our accurntc knowledge of t.lw conditi on dates rrom the work of Hanot (1875), 
whose lrnrnc in Frnnce it bca rs-maladie de l!au ol. 

(_'irrl1Mi!-: with r nlnrgrme nt OCCUTR in the Cllr ly sin ge oC atrophic cirrhosis; 
thcr<' is an (•nla rg<'d fatly and cirrhotic li ver of alcoholics, a pigmentary form 
occurs in h:t'mOC'hromalo::is. and in nssociation with syphili s the organ is 
often \'{'ry !.1rgC'. The hyperlrophic cirrhosis of ]Janol is easi ly distinguished 
from lhc~c fu rm f:. 

Etiology.-~ la l rs arc more often afTrctcd lhan females-in 22 of Schach
mann's 26 crises. 'l'hc suhjcds are young; some o f the ca~C$ in children prob
ahly belong to this form. .\ Icohol plays a minor part, and not one of my 
pn.ficnls had hccn a hrayy drinker. 'The absence of all known etiological 
factors is a renrnrkahlc fC'aiurc. 

Mol'bid Anatomy.-'l'hc organ is enlarged , wrighing from 2,000 to 4.000 
granu1. The form i~ rnaint.ainNl, the surface is smoolh, or pres.ents small 

the color in a(hanccd cases is of a dnrk oli ve green; the con-
greally incrcm::.cd. 'l'hc section js uniform, greenish yellow i n color, 

and llic 1iH'l' nodules may be seen sepa rated hy conn ective tissue. The bi le
pa~sages pr<':-:t•nt nol hing abnorma l. The cirrhosis is m ono- or mullil obular1 

with a C'O n1wdirc.• tis~uc rich in round cell s. ' l'hc bilc-veRsels are the scat of an 
angiocholitiP-. cnlarrh;ll and productive, and there is an extraordinary clevelop
mrnt of Jl(.'W \iili<ll')' C:I Ua Ji culi . rrhe liver-cells arc n either fatty TIOI' pigmented, 
and may hr inc·rt·a~ed in size and show karyokinctic fi gures. Jfrom the sup
po~e<l origin nhoui the hilc-v<'~~els it has been ca lled biliary cirrho~i~, but the 
histoloµ-ic·ril ddails hnYe nol yet been worked out fully. nncl the separation of 
th is a~ n dist ind form ~houl.l. for t he present at l east, n•st upon clinical rather 
than nn:llorni<·al p:ro111uh-. The spleen is greally enlarged and may weigh GOO 
or more grnms. 

Symptorns.-.\s prc•Yiou~ly r-:lalccl, the cases occur in young persons; there 
1s not, '18 a rnlr, nn alcoholic hi~lory, and males are u~ually affected. The 
features arc: (a) .\ rP111n1·ka1Jl!' chroni c couri::e of from fou~· to six, or eYen 
kn (b) .-J <lllncl i('(', u:-:m1 lly sl ight, often not more than a lemon tint, 

or lhC' con junctinl'. .\t ::my lime during the course an icterus 
graris, feve r and del irium. may develop. rrhcrc is bi le in the urine; 
t11e f; fools arc not clay-colored as in oh~tl'l1cl i ve jaundice, but may be very 
dark and "bilious." (c) Attacks of pain in the region of the liver, which 
may be severe and associated with 1iausca. and vorniUng. rrhe pain may be 
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!'light nnd clrng-ging. and in som(' cases is not at :.ill a prorninenl f'ymplom. 
'l'hl' jaundice may clrepcn after attacks of pain. (d) Enlarged lin:·r. A full-
1ll'l'S in the upper abdominal zone may be the first complaint. On im:pcction 
thr enla rgrnwnt may he Ycr_y marked. In on(• of my Clll'CS the lcfi lobe was 
unul'lual ly prominent nnd stood oui almost li ke a lumor. An exploratory op<' r
atinn ~howl'd only a n enlarged. smooth or~an without aclhe~ion~ . On palpa
tion the h.qwrtrophy is uniform. the con~i~t.encc is inl·reasccl. and the cdgt' 
dil'linct ancl hanl. The gnll-bladdc r is nol enlar,g-ccl. 'l'hC' Ycdirnl f1:1tnc~s i1' 
much incrcai-;ed and nrny extend from the si:xth rib to !he lcn•l of the naYcl. 
(<') The splct•n i~ cn largt•cl. easily palpable. and \'Cry Ila rd . (f) C'r1·Lai11 nega
tive fcahm.'f:i arc or 1110111cnt-the llf:iual absence of a~di<•li and of (lilatation or 
thr suhcutaneous veins of the abdomen. .\mong other f:)'mploms may be 
mentionC'<l hrrm orrhagei:.;. One of my pati(.'nls had hk('dinrr at lht' gums for a 
year; nnothcr had had for yea rs most remarkable attacks of purpura wilh 
urticaria. Prurilus, xa nthorna, lichen, and tclangiccta~is may he pre::cnt in 
the sk in. Jn one of patientR the f:ikin became Yery bronzed, almo::;l as 
deeply as in ,\clcli f:o n's Slight ren~r may be p1'('i<cnt, whi<:h increa5('ti 
during- tllC' er ii<('S of pnin. ~['here may he a marked lt>u roryto~ii:.;. ,\ curiou:.: 
attitude of the hocly ha s hecn 8CC11. in whieh the Tig-ht shnulcler :lll tl right liidc 
nppl'ar dragged clown. The pnticnts die with the symptoms of id1•ru:-; grn,·ii<, 
from ha:omorrhag-c, from nn inicreurrent infC'dion, or in a. profounfl cachex ia. 
C\1rlain of the C•l8es of ci rrhos is o[ the li ve r in ch ildren are of this type; the 
( 1nlarg-ement of the spleen may be very pronounced. 

3. SYPillLTTIC CIRllllOSTS 

'!'his is confliclcrecl in lhe s.<'dion on syphilis (p. 2'i:J). l rC'fcr lo it again 
lO emphasize (1) ib fl'P<jll('llCj'; ("?) the grC'ai i111 po rb.111 c:e or if::; {liffercntia
tion from the akoholic form; (3) its cu rability in many cm:cs; and ( L) the 
tumor formatio ns in c·on11cciion with it. 

4. CAPSULAR CIRRTTOSTS-PERIIIEP.\'l' l 'l'JS 

Local rap:.; ulili R i~ eo111111011 in rnnny ronclilions of lhP li\'('r. The form 
of diflC'm•e lwre d('flNih('d ifl elmrac·tcrizeU hy an eno1·rnou:-; tl1id~P11ing- of ill(' 
1'11!i re C<1J>1-'U IC, wall g rl'<ll contra('tion of Lhe liver. but noi Jl('('(':"~arily with 
!'JW<'ia l inc•r('i.11-'l' in t.hc co1111cc:liH• tiS1-'UC of the organ it:-;elf. Our diid lrnmd-
l'dµe of t.lic di~c.:af:e we owe lo lhe Guy's Jl o!-l.pitu\ parth:ularly t.o 
Jl ilton Fagµ-c :rnd lo J lale \\'liite. \\"ho collt•ei1.:d cases the records. 
Tiii' Jirer fl uhstam:c ibel[ was i'ncn•r markedly cirrhotic; it.:; ti~i<ll<' was neurly 
ah1ay:o soft.'' ('hronic C-lljlf: tdili s of lhc spkl'n and a chronic· prolifl1 rat.iYe }H-·r i-
toniti~ are alinofli imarialil,r In J~J oft.he-.?·? c:a~l'S the kidneys \\"('l'P 
J:!rnn ular. ll ;de \\"ltite il a~ a srq11(1 I of intcrstilial nephritis. The 
.\onng<'st ease in hifl \Hlf:i twenty-nine. The symptoms :ire thosl' of 
atrophic c-irrho!:=is-a~cilefl, often recurring and n•qui ring many t;1ppingf:. 
~laundice is not often preflcnt. J ha\'C mel with iwo groups o[ cm•Ps-thc one 
in adults uslially with aseitcs and regarded as ordinary cirrho!-l.is. I have 
nenr madr a cliagno~is in !'uch a c;isc. Signs of iniL•rstitinl lWphrili~, recur
ring ascite~, and abbenc:c of jaundice are regarded by Dale \rhitc as important 
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diagnostic point&. Jn the second group of cchJCs the pcrilwpalili~. 1wrispkniti:-:. 
and proliferative peritonitis arc as.socialcd with adht•rcni pcri<:ardium urnl 
chronic mc<liaslinitis. In one such case the cliagnosi 8 of eHp:.;ular hcpaliti:; was 
very clear, as the Jivcr could be grasped in the hand and form<'rl a. rounrlcd, 
smooth organ rc~cmbling the spleen. The child was t.appccl 121 times 
(Archives of Prodialrics, 1896) . 

TREATMENT OF TllE ClllRHOSES 

T·hc portal function of the liYer may be put out. of adion without much 
damage to the body. There be an cxlr<'mc g rade ol' cirrhotic atrophy 
without. ri;ymploms; the porlal nrny be oblitcrall'd, or, cxpcri111cnlal ly, the 
poi·tal vein may be anaslomoscd with the cava . 80 long as there is an aclirc 
compensatory circu lalion a patient with atrophic cirrhof.:iis may remain well. 
Jn the hypcrtrophic form toxOC'rnia js lhc special dangel'. Jn the hypcrtrophic 
cfrrho:.;is we have no means of arresliJ)g the progn•r:.:s of the cfo.:.<.'a~e. Jn tlie 
alcoholic form ii is loo late, as a rule, lo <lo much aftrr 8y111plo1J1s hare 
occurred. I n a few cH~es an attack of jaundice or lia'111:1te111cFis 111a_y pro,·e 
the saln1tion of the palicnt, who may aHcrnard lake lo a lcmpc.•rak life. The 
diet shou ld he rcry simple and large nrnot111is of waler taken lo aid elimina
tion. 1'hc bowels shou ld be kept open, for which the use o[ the f:.alines is 
gcncrn lly bc~L .\ n oeea~ional courFc of potassium io1lide lllay he givt'n. \\'ith 
the advent of a:::riles ll1c critical stage is reaehccl. Hct:.lriction of fluid inb1kc 
and free purgation may rclie\'e a small exudate, rarely a large one, and it. i~ 

best lo lap ear ly, or lo mlvisc 'l'aJma·s operation. In the Ryphi litic c:i rrhofl-i:-> 
much more can be done, and a majority of the cases of cure after a~cites arc of 
this variety. Jodide of polas:.;iurn in moderate doscf:., 15 to 30 drops o[ the 
saturated soluti on, and the Addison pill save a nurnlwr of c<i:-:es even after 
repealed tapping. 'l'hc diagnosis rnay be reached only after removal of the 
fluid, hut in every case with a hi story of syphili s. a poRitivc WasRerrnann reac
tion, or with irregularity of the li\'c r this trentment should he tried . 

Sun.GICAL Tlrn.\TMENT.-(a) T appi11g .-\Vhcn the ascitrs increases it is 
better lo tap early. As llale While remarks, a case of cirrhosis o[ the liver 
which is tapped rarely recovers, but there arc instances in which early and 
repeated paraccnlesis is followed by cure. Accitlents arc rare; hremorrhage, 
acute peritonitis, or erysipe la s at the point of puncture occmdonally fo llow ; 
collapFc may occu r during the operation, to guard ag-ainst which 'Jfcad ach-i~cd 
the use of the ahclominal binder. Continuous drainage wilh 8outl1cy'::3 tubes 
is not often practicable and has no-special advantagrs. ( b) Laparolomy~ with 
complete rcmo,·a l o[ the fluid, and freshening or r11hbing the peritoneal ~ur

faces, to stimnlalc the formation 0£ adhesions. (c) Onunlopc.ry, the slit.ching 
of the omcntum lo lhe abdominal wall, and lhe c'!ublishmcnt of collateral 
circu lation in this way between the portal and the systemic YC'Sscls. This 
operation is sometimes very successful , ancl may he recommended. In 22-1 
cases there were 81 deaths and 1 "29 recoveries; 11 case~ cloubt.ful. Among 
the 129 successful in 25 the ascilcs recurred; 70 appeared lo 11ave com-
pletely Tecovercd. (d) of Eck. The porto-cnval anastomosis has been 
performed once in rnan in cfrrhosis 0£ the liver (WidaJ, La Semaine M6dicale, 
1903). The patient lived for three months. 
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VIII. ABSCESS OF THE LIVER 

Etiology. -Suppuration within the liver, either in lho parcnchyma or in 
the blood or bile pa~sage~, occur:; under the following condition~: 

(a) 'l'hc lropiml aluces~, also called the solitary, commonly folll>w:-; amre
bic dyi:.cntl'r_y. It frequently occurs among Europeans in India, particularly 
tl10sc who drink alcohol freely and arc cxpo£=cd to great heat. (\1~C8 may 
oc<-ur without a hh•.tory of previous dysentery, aud there h:wc been fatal cases 
without any aff<.•('tion of the large bowel. In thP l'nitccl Slates the ];irg-c soli
tary abscc:.;s is not Ycry infrequent. The relation of thii:; form oI abscc~s to 
the Ama:ba dy~cnlerice h3s been considered. 

(b) Trawnalism is an occasional cause. The injury is generally in the 
hepatic region . ' l\\'O irn:tanccs of it have come under my notice in trainmen 
who wrrc injured while coupling cars. Injury to the hl'ad is nol infrcqucnlly 
followed hv li\"Cr ah:-:ccf:S. 

(c) ]!,,1 1~11.Jolic or pymnic abl'lcct,·ses arc the mo;.;:L nu111erous. occur ring in a 
general p_nrmia or followi ng foci of suppuration in the lt'rrilory or the podal 
\T~:-d~. Till' infediH' a;.rcnt~ may reach the lirer through the liep11li<: arlery, 
as in those c.-a~c::: in '' hi1:h the original focus of infrdion if: in lhe area or the 
sy~temie eirC'ulation; though it may happen occn ... ion:dl_y that the infcdi,-c 
agrnt, in:-:tead of pa~:-:ing through the lungs, rcarhl'!' the lin.1 r throu;,rh the 
infl·rior ,·cna (';Ha and the hepatic Ycins. A remarkable in ... {ance or 11111ltiplc 
ah:-:l'Cl'.'H'f: of ;trlcrial origin \\·as afforded by the case of aneuri~m o[ Uil• hepatic 
artery n•porkd hy Ho~s and myself. Infection through the portal ''l'in is 
much more common. l l results from dJ'SCntery and other ulccratjve affecliom; 
of the bowels. nppcndicilii::;, occasionally after typhoid J'en•r, in rcdal affec-
tions, and in in the pchis. ln thcFe C<l~es tile ahf:CC'!'SCS arc rnulliplc 
and, as a rnlc, the branches of the portal vcin-suppuralive pylcph lc-
bitis. 

(d) A not uncommon cause o:f suppuration is 1:11fla11i111alion of the bile
pass.ar;es caused by gall-stones, more rarely by parasitc1r-sup purative cho
langiti8. 

Jn ~ome instancc8 of tuberculosis of the liver the afl'cclion is chiefly of 
the hilc-cluclfl, with the formation of multiple tuberculous abscci::scs containing 
a hilr-"::-tnincc.I pus 

(f') Foreign bodies and 71arasilcs. In rare instances foreign boclic::;, such 
as ;.1 lll'tdle, may pas~ from the stomach or gullet, lodge in Uw ]iYcr, and 
cxeill• an ab~ce:::~, or, as in l:iCYera l insbrnccs which ha\'e been reporlecl, a for
eign body, H1('h a~ a needle or a fi:"h-bonc, has pcrforakd a hra11C'i1 or the por-
tal win it~l'lf and inclurcd pylcphlebitis. Echinococcus frequl·11tly cause 
suppmation, the p('nclrnlion of Tound worms into the less common ly, 
and mos.t rnrely of all the 1iver-ftuke. 

Morbid An~tomy. -(a) OF THE Sor~1nnY on Tnoi>JC.\.L .AuscEss.-rrhis 
has hccn de!'trihccl under am(('bic dysentery. 

(h) OF HIWL'IO AND l 1 Y.muo ABSCESSES.-'l'hesc arc usually multiple, 
thomrh orrn~iooally, fo1lowing injUTy, there may be a large sol itary collertion 
oi pt». 

ln suppuralivc pylephlebitis the liver is uniformly enlarged. 'l'be cap-
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sule may be smooth ancl tho external sur face of the organ of normal appear
ance. Jn other insta nces, numerous yellowish-white poi n t~ appea r be~cath 
the capsule. On section there are isolated pockets o f pus, either h aYl ng a 
round out line or in some places di stinctly dend ri t ic, and fro m these the pus 
may be squeezed . rJ'hey look like small. solitary abSCC'Sf:C~, bul, Oil p roh ing, are 
found lo com municate with the portal vei n a nd lo rt'Jm.'f:.<.'nl its h ranchcs, dis
tended and !-l.Uppural ing. The ent ire portal i::.yblcm within the Ji ycr may be 
invoh·cd; sometimes te rr itori es are cut ofT by thrombi. The suppura ti on may 
extend into the main branch or even into the mc~cnter i c and ~astric Yeins. 
The pus may be fe tid and is oft en bile-stained ; il may, however, be thick and 
tenacious. Tn suppurati \'C cholangitjs there is usually oh!'iruction by gall
stones, tho ducts arc greatly clistenclccl, the gall-bladck r enlarged and full of 
pus, and the branches within the l iver arc cxlrcniely d islc ndccl, so lhai on 
section there is an appearance uot un like that desc ribed in pyleph lcbiii s. An 
abscess may have a sponge-like appearance due lo the fu sion of numerous 
points of suppuration. 

Suppurati on about the ecl1inococcus cysts may he very cxtcm:i\'c, forming 
enorm ous abscesses, the characte rs of which are ai once recogni zed by the 
r emnants of the cysts. 

Symptoms.- (a) 0>' TH E LARGE SOL!TAHY Ansc e:ss.- Thc ab8cess may be 
latent and run a course without definite symptoms; death may occu r sud
denly from ru pture. 

F ever, pain, enlargement of the li ver, and a septic conditi on arc the impor
tan t SJ rnptorn s of hcpaf ic abscess. The tempera t ure ii; cleYa ted a t the outset 
and is of an inte rmitlent or septic type. It is irregula r. and may remain 
normal or even subnormal for a few clays; then the pa tient. has a rigor and 
the temperatu re rises to 103° F. or higher. Owing to thi s inlermiUenl cha1·
acter of the fever the di sease is often mistaken ror ma la l' ia . The reve r may 
rise every afternoon wilhout a rigor. Profu se sweating is common, parlicu
]arly when the pati ent foil s asleep. In chronic cases lherc may he lilll e or no 
fever. One of my patients, with a li ver abscess \\'hi ch ha cl pe rforated the lung, 
coughed up pus after hi s temperature had bee u norm al fo r weckR. 'l'he pain 
is variable, an d is usually referred to the back or !'hou\clcr ; or there is a dull 
aching sens.ation in the ri ght hypochondrium. When tumc<l on the left side, 
the pa tient. oft en complains of a heavy, draggi ng S.<' nsation1 s.o that he usually 
prefers to lie on the r ight side ; at least, t his !ms hcen lhe ca:-:e in a majo rity of 
the instances which have come under my obserrn ti on . P a in on prc::::"u re over 
the li ve r is usually present, part icularly on deep pressu re at lhc cos.ta! margi n 
in the nipple line. 

'l11c enla rgemcnl of the li ve r is most marked in lhe right lobe, and, as the 
abscess cavi ty is usuall y sit uated more toward the uppe r llwn t he under sur
fa ce, the increase in volume i s upward and to the rig ht., not down ward, as 
in cancer and the other affect ions producing enlargement. P crcm:f:: ion in the 
mid-sternal and parasternal lines may show a normal limit. At the n ipple
line the curve of liver dulness begins to rj se, and in the mi d-axillary it may 
reach the fifth rib, while behind, n ear the spine, the a rea of dulncf::s may be 
almost on a level with the angle of t he scapula. Of co urse there arc in stances 
fo whi ch thi s charncteri stic feature i s noi p resent, as when the nlJRcess occu
pies lhc left lobe. The enlargement of lhe liver may be so g reat as to cause 
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hulg"ing of the rig-ht siclc, and the edge ma}' project a hand's-breadth or more 
ht•low the C'fl:;la l marµin. ] n such instances lhc i-;urface is smooth. Pal pa lion 
i~ pai n fu l. and then• may be fremitus on deep inspiration . ]n eome in:::tances 
fluc:hmlion may he ddectccl. _\.dhesions nm,· form to the nbclominal wall and 
the ahi::<.·css nm;· poi nt. below the margin o[ ihe rib~, or eYcn in the cpigastric 
n·gion. Jn nwny C'a~es t he appearance of the patient is suggestive. The skin 
ha~ a i"ailow, ~li; . .d1tly icteroicl tint. the face is pale. the complexion muddy, the 
c·o11jun<:tiHP are infiltrated, and often ~l i ghtly bilc-tingc<1. There i ~ in the 

1 faC'it•s and in the general appearance of the patient a strong suggest ion of the 
C\il·d.cncc or nh~cc::-s . There is no internal affection flfl.!'O('illtccl with suppura
tion which gh'<.'S, I think, just the same hue as crrtai 11 in~tnnces of abscess of 
the liver. Marked jnundicc iR rare. Diarrhm1 may he pn·~cnt and may give 
an imporlanl clew to the nature of the ca$e, particularly jf amrobro arc found 
in the stools. Con~iipatiou may occur. 

l'crloralion of lite {11119 occu rred in !) of the '?7 cases in my ~cries . The 
symptoms arc rno~t. cliaraclc ri Rlic. The cxtcn~io n may occur through the dia
phragm, \\ ilhout ad ual l'llpiurc, and willi the prndudion or a purulent. plcu
rit"y and i11rn~io11 of the lung. With cough o[ an aggravatrd and ronrnl~ive 
charadc r. there arc sig-ns o[ imo!Ycmr nl ut the base of the right. lung. cle
Crdivc rei:-onuncc. frcl1 le luhula r hrcalhinz. and inl"rea~c in ilie tac:li lc f1·cmi
lu:-;; hut the mo:-;l dwn1clcriiilic feature' i ~ the prc~cncc of <I rcddi~h-brown 
e:\pcctoration of a brick-clu)o:t color, rrscmblin;.r anl"hovy ~auc:c. ' l'h i:-;. which 
wa~ nol<.·cl o ri ~inally by Bu<lcl. wa~ prC:3l'nl in our C."<J)o:C~, aml in nd(litiou lfol':.:C 
and Lafleur foun1l the culi iclcnlic·c.d wilh thot"C \\ hith e:xi~t in the Ii Yer 
ah:-:cc~~ and in the They arc prC'1'cnt in \':tl'iahlc numh<.'ri-1 and di~play 
aciiYc amcrboid movements. r_n w hro\\ nish li nt of the cxpcdora ii on i ~ due to 
hlood-pig111 cnt. and bloocl-corpuscles, and there may be orange-red crystals of 
h;:rmaloi cli11. 

The abscess may pcrforalc c.xtc rn ally, as mrnlionecl alrr11<l.r. or into lhe 
stomach or bowel; occas ionall y inlo the pcricrtl'lli urn . 1 1' hr durnlion or this 
form j g very rnriahle. IL run jts cou r~c and p1'0\'C fatal in six or e ight 
weeks or may pt' rf'i~ t for JCars. 

The progno~is is seriou)o:. as the morlality is more than :;o per c<.'nl. The 
1leath-rate ha~ been lowered of late yea1·~. owi ng to the gn'al fcarles~ncFs with 
which the !'urgcon:- now atlack ihe8c casr!'. 

(b) OF T iii•: PLK.HJ C .\ BSCE:=.:s .urn 8UPPU IL\ TIH Pn.EPIL1...1mJT1s.-Clin· 
irally thef:e conclitions c;mnot he ~cparated. Occurring in u gc1wral pya:-mia, 
no !:'._;pecial fratures way be added to the cu~e. \\°li rn then .. ' i)o\ snppurntion 
\\ ithin the portal \'Cin the Ji,·cr js uniformly enla rged 1111d tcnilcr. though 
pain may nol he n marked featu re. There ii' an il'rq.:-ular. !'Pptic fr,·er, and 
tlie compk.\iOn is muddy, sometimes cli::itindly ic;teroicl. The featu res are 
indeed tho~c of pyirndn. plus. a 13 Ji ght icteroicl tinge, and an enlargC'cl and 
painful lh·rr. The latter features alonr a re pecul iar. 'J'hc !::\\'cats, chills, 
prostration. ancl Jc,·cr haYc nothing clistinciiYe. 

Diagnosis.-Abscc:::;s of the Jjver may be confou nclecl wilh in termittent 
fever, a common mi stake jn malarial regions. Practically an intermittent 
fever which resists quinine is not malarial. LU\'C·nrn·s organisms arc also 
absent from the blood. \\'hen the ahi::ccss bursts illto the pleura a right-sided 
empycma is produced and perforation of the Jung nsuaJiy follows. When 

3~ 
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the li\'cr abf'ccss has been latent and dyscnlerie; ~.rmploms have not hccn 
marked, the condition may be considered cmp~·L·ma or ahtoccss of the lung. 
111 such e<.1:;:;cs the anchoYy-saucc-likc color of the 1n1:-; and the prc8cnce of lhc 
amo.'hrr will enable one to make a definite cliagnosi!':. Perforalion externally 
i~ readily recognized, and }Cl in an abscess ca,·ity in the cpigas.lric rcgfon it 
may be difficult to say whether it has proceeded from the liver or i!o; in the 
abdominal wall. When the abscess is large, and the adhe~ions arc f:lO firm that 
the li\'CI' docs not dc~ccnd during inspiration, the exploratory ncccllc docs 
not rnakc an up-and-clown movement during aspiration. The diagnosis o[ 
suppurating cchinococcus cyst is rarely possible, except in Australia and Ice
land, whel'e hydaticls arc so common. 

l >crhaps lhc mof.:.t important affection from which suppuration within the 
liver is t.o be ::-eparntccl is the intermittent hepatic _feve r a:-:sociatccl with gall
stones. Of lhc cn~cs rcporl ccl a majority have been considered clue lo suppu
ration, and in two of my cases the liYcr had been repeatedly a::.pimtccl. Post 
mortem exa111inaLions liinc ~hown conclusively tlwl lhc high fever and chill~ 

may recur at. inlcrrn ls for years without suppuration in the ducts. 'rhc clis
tincli\'C features or this condition arc paroxy~ms of fc\1Cr wilh rigors and 
S\rPats-which may occur with great regularity, but which more oflcn arc 
separat<.•tl by long inlcr\'als-thc deepening of the jaundice after the parox
y:::m~. the entire apyrexia in the inlcnals, and the mainteuanc<.' or the general 
nutrition. The lime clement also is important, as in f::Ollle of these ca~es ll1c 
cli~easc has lasted for H.·,·ernl scars. Finally, it is to be rcmemhcn1d that 
ab!?-c:ess of the live r, in temperate climates at lca8l, is invariably Becondary, arnl 
the primary source must be carefully sought for, either in dysentery, slight 
ulceration of the rectum, suppu rating h::cmorrhoids, ulcer of Lhc Blomaeh, or 
iu ~11pp11rati,·c disease of other parts of the body, particularly within the skull 
or in the hone~. 

]~eucocylo~is may be absent jn the amccbic abscess of the liver; in septic 
cases jt very high. 

In whether the l iver is enlarged or not, exploratory a~pira· 
The need le may he entered h1 the anterior 

axil lary line lllc lowc~L int.crspace, or in tlte scYc11lh intcrspare in 
the micl-<1xillary line, or OYCr the centre of the area of dulnrs~ behind. 
The patient ~hould be pla('cd under ether, for it may be necessary to 
make S('\'C'ral dl'ep pundure~. H is not well to use loo small an aspirator. 
Ko ill cffech; follow this pro('cclure, e\·cn though blood may leak into the 
peritoneal c<1Yity. E\lcn~iYc ~uppuration mny exist, and yet be missed in the 
~t~piralion, particularly when the branches or the portal Yein are cfo:fondc1l 
with pus. 

Treatment.-Py~rnic abscet-is and suppuratiYc pylcphlcbitis are invaria· 
bly fatal. Treves. howcrcr, reports a case of py::cmic abscess following 
appendicitis in which the palient recovered a[lcr an exploratory operation. 
Surgi('al mc:i.!'ures arc not jui;:tificd jn these ca~es, unlc$S an abscess shows 
sign~ or pointing. As the abscesses as~ociatccl with cly~cntery arc often 
single, they nfford a rC'a.rnnablc hope of benefit from operation. Ir, how
cYer, the patient jg cxpectornting the pus, if the general condition is good 
and the hectic fryer not. marked, it is best to defer operation, as many of 
these instances recover spoolancously. The large single absces8es arc the 
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moi-t ra,·orahlc for operation. The general medical lrcalmcnl o[ the cases 
is that o[ ordinary i:;cpticrornia. 

IX. NEW GROWTHS IN THE LIVER 

Thcs.c may he cancer, either primary or secondary. i:;arcoma, or angioma. 
Etiology.-Canccr of the liver is third in order of frequency of internal 

cancer. I t is rarely primary, usually secondary to cancel' in other organ:::. 
H is a dis.ease of late adult life. ..\ ccording to Lci(·hten1'lcrn, O\'cr 50 per 
cent of the ca~cs occur between the fortieth and the shticth years. Ii 
occasionally occurs in chilclrcn. Women arc attacked lc:-:s frcqu~ntly than 
men. lt is Filalc<l by some authors that sccornfary cnnccr is 111orc conimon 
in women, owing lo the frequency of cancer of the 11ic1·us. H eredity is 
bclicvc<l lo haYC an influence ju from 15 to 20 per cent. 

J n many cases trauma is an antecedent, and cancer of the bile· passages 
is associated in many im;la nccs with gall · sLoncs. Cancer is staled to be less 
common in the tropics. 

Morbid Anatomy. -Thc following forms of new growths occur in the 
li\'C'r and have a clinic1Jl importance: 

CANCER.-l'rinwry CallCCr.-This is rare. or ]()3 ca~cs collcdcd by 
F.ggc1, 63.3 per cent. were in males. There arc scn-ral \';.uirtic:-. ~oclular 
forms, in which there arc scattered growths throu~houl the organ; the 
massi,·c form in which the solilal'y tumor occupies a large al'ca, either a 
Johe or the greater part or it; and small metastatic no1lule::.. ~\ ,·cry im
portant form is that in whkh the li ver is diffu~cly infiltrntccl with small 
growthi::., with much hyperplasia of the connective tif'suc--the ~o-callcd can
cer with cirrhosis. 'rhc couri:;c o[ the clisca~c is l'npid, jaundice often oc
curs, i-plcnic c11 la1·gcment is not infrcqncnt, ascitrs and ccclcrna are common 
and toxic frnturcs arc frequent toward the close. 

Secondnry Canccr.-'Phe organ may reach an enorm ous sit:c, 301/2 pounds 
(0,Jer), 33 pounds (Chri>tian). The cancerous nodules project beneath the 
capsule, and can be felt during life or eYen sec11 through lhc thin ahclominal 
walls. They arc usmlily disseminated equally, lhough in rare im:.tanees they 
may he c:onfinccl to one lobe. The conr.:ir.:tcnec of the nodules va ri es; in some 
cuscs they arc firm and hard and those on the surface show a tfo;linct umbilica
tion, due to the shrinking of the fibrous tissue jn the cC'ntrc. 'J'hci'c r.:upcr
fi(·ial c·anccrou~ nrns::.t':!i arc still somctimei5 ~poken of as " Ji'arrc's tubercles." 
)lore frcqurntly the ma)OsC's arc on section grayi!"h-whilc in color, or hrcmor
rhagic. Hupturc of hlood-vc:::scl~ is not uncommon in these casC's. In one 
sprcimrn there wa::; an enormous clot benc:i.th the capsule of the lh·cr, togdher 
with h~emorrhage into the gall -bladder and into the peritoneum. The sec
ondary cancer shows the same structure as the h1itial lesion, and is usually 
either an alveolar or cylindrical carcinoma. Degeneration ii- common jn these 
secornfory growths : thus the hyalinc transformation may conve rt large arc:as 
into a den!=:C', dry, grnyish-ycllow mass. Extensive areas of fatly dl'generation 
mny occur, ~clcrosis is not uncommon, and hromorrlrngcs are frequent. Sup· 
puration sometimes follows. 

Cancer of the bile-passages which has been already considered. 
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S.rnco~u.-Or primary sarcoma of the liYcr very fc' w ra:--C'~ llfl\'C !)('en re
ported . Seconda ry sa rcoma is more frequent. and many c.x a1 11 pl r:-1 of ly mpho
sarcoma and myxo-sarcoma are on r ecord, less freque ntly g lio-s;1rroma or t he 
smooth or $l ripecl myoma. 

rrhc most i mporhrnt fo rm is the mclano-sa rcoma~ ~ccondar_y to sa rcoma 
of the eye or of the skin. Ycry ra rely rnelano-sarcoma occu rs prim a rily in the 
li ve r. In this fo rm the Jiycr is g rea tly enlarged, is ei ther uni fo rmly infi lt rafrcl 
with the g rowth, which g i\'CS the cut surface the a ppearnnrc of da rk g-rani tc· . 
or there arc la l'gc nodular masses of a deep black or marblc<l color. The re arc 
u sually cxl cnsirc mctast asc~ . and in some in t; lanccs cr c ry organ o r the body i ~ 

inrnlvccl. Nodules o! mclano-sareoma of the skin may g ive a clew lo the diag
n osis. 

0'l'HELl J?oui 1s or L1vEn. 'L'mrou.-Onc of the co mmonest tumor s in the 
liver is the angioma, which occurs as a small , reddi sh body the of a wal-
nut, ancl consists simply of a series or dilated vesc:.el s. Occasionall y children 
ang iomala g row and produce large tumors. 

Cys ts arc occasionally found in the liver, eithe r s ingle, whi ch is not 
uncommon, or rnuJtiplc, when they usually coex it: t with co ngenital 
kidneys. 

Syrnptorns. - H is often impossible to di ffc rcntiale primary und second ary 
cancer of lhe Ji,·er unl ci::s th<' primary seat of the d iscai::c h;; cvidrn l, as in thC' 
case of sc irrhus o! the Urcast, or cancer of the n •clu111 , or or a tumor in t he 
stomach, whi ch can be !cit. As a rule, can cer of the li Yc r is a!'sociatcd with 
progressive enla rgemen t; but in some cases of prinrnrJ no1l11lar ~a n c·e r and 
in the cancer with c irrho::: is the organ may 11ot be enlarg(•d. Ga:.<tric d isturb
ance, loss of appeti te, nausea, ancl vomiting arc frequent. Progres:-- i"e loss 
of fl esh and sl l'ength may be the first sy mptom s. Pain or a :.<C n!-:ati on of 
uneas ill(.'~S in the 1·ight hy pochondriac region may be pre:-cnt, hut cnonHous 
enlargement of the JiYe r may cccur without the s li ghtes t pain. .JaundicC', 
whi ch j g present jn uL Jcast ha lf of the cases, is u sually o f moderate extenl. 
unless llic common duct is occluded. Asc itcs iR rare, except in the form o[ 
cancer with c irrhosi:-, in which the clinical pi cture is thnt of the atrophi c 
form. Press u1·e by nodul rs on the portal ve in or cx tl! nsion of the cancer lo the 
peritoneum may al :--o induce af:.c iles. 

Inspect.i on shows the abdomen to be cli::.tcndccl, pa rti cul a rly in the upper 
zone. 1 n la te stagrs of the d isea:-e, when emaciation is ma rkecl. the ca UCl' l'O U ~ 

n odules ca n he plainly seen benea th the skin, and in ra re in ~ t a 11 cl·~ t•Ycn the 
umbilicHtions. The super fic ial n~in s arc enlarged . On pal pa t ion the lin• r is 
fe lt , a hand's-bn•<Hllh or more below the coslal lll <ll'g in, dc:o:l'('IHling wit h each 
inspira tion. The surface is usually irregular, and may prC'!"C lll la rge masses 
or smalle r nodular bodies, either rounded or wi th central dc prc~~ion s. 1n 
instances of clifTusc h1filtration the liYer may be greatly cnlargc1l and prese nt 
a perfectly smooth surface. The g rowth is progre~:- i ve, a nd th e edge of the 
liver may ultimately extend below the level of the navel. Although generally 
uniform and producing enlargement of the wl1olc organ , occnsionally the 
tumor in the l eft lobe form s a solid mass occupying the e piga ~ ll'i c region. 
Ry percussion. tlie outline can be accurately limited and the pl'ogre~~ i vc growth 
of the tumor estimated. T11e spleen .i s rarely enlarged. P y rexia is present in 
many cases, usually a continuous fever, ranging from 100° to 102° F.; it may 
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be inte rmittent, wilh rigori-l . ']'his may be associnted wilh the cancer alone, 
or', m.: in orn• o[ my c·n~('s. with suppurati on. G~dC'rna of lhc feet, from anremia, 
11:-:ually :-upC'nC'nC'~. Cancer of the li \'er ki lls in from three to fHtcen months. 
Orw or my pntic·nts Ji,·<'d for more than two yca rs. 

Diagnosis.- T he diagnosis is f'm::y when the lh·er is greally enlarged and 
tlw :.;urfac·r nrnlular. rrhc smoother Corms of diffuse carci noma may at first 
lie mi~tilkC'n ro r ratty or amvloid li vrr, but the presence of jaundice, the rapirl 
C'nlnr_g<'lll<'nL ancl the more marked caehexia will rnmally s11ITice lo differen
tiat e it. Prrhap~ the mo~t pu zzling conclitionR oecnr in t he rare cases o-f 
enla r~l·cl nm.Yloid Ji,·cr with irre_~n lar gum mata. 'T'hc large echin oC'OCC' ns liver 
may prrH·nt a st riking f' imilarity to ca rcinoma, bnt the projecting nodules 
an' usua lly i:;o fl <' r, the di :::.case last s much longer, a nd the cnch exia is not 
lll :J l'k l'<l . 

11 ,v pr rl rophir cir l'hosis mn y at first be mistaken for ca rcinoma, as the 
jat111dicc i\ol. usually drcp and the lircr very large; but the ab~cnce or a marked 
carhc\ia nnd wasting- and the pain less, smooth character or the enlargement 
:ire point~ 11gainst cancer. In large, rnpiclly growi ng ~rronclary ca ncers the 
AUJll' rfi C"ial r011 ndc<l masses may almost flu ctuate and these sort tumor-like 
projrrt ions may ronta in blood . The form or cancer with cirrhosis can 
srn rc·l' l.Y hl' ~rpnralNl from ntrophic ci rrho~is its('i[. Perhaps the wasting is 
morr {'\trc'm(' and more rnpid. but the jaundice and the ascitcs are identical. 
M(•\a no-snrcoma cn usrs grcai enlargement of the organ . rrhcrc arc frequently 
R.nnplnms of im·oh·rm('nt o-f other viscera, as the lungs, kidneys, or spleen. 
fkeon<lnry tumorr-. may occ11 r in the ski n. ,-\ VC'l'Y important symptom, not 
prc::-cnt in all cas('~. is mclanuria, th(' p:u;sagc of a ve ry dnrk-colorcd urine, 
which may, however, when first voided, be quite n ormal in color. 'rhe e:xist
cncr or a mclnno-snrcomn or the eye, or the history of blindness in one eye, 
\\ilh s u h:~wq111·nt C'\lirpati on. may indicate at once the true nature of the 
hrpu lic r nlnrg'l' lll C' nt. 

Th r rc nrr sl'YC'l':l ! cond itions jn which the li ver itscll', or portions of it, 
mny lw miKlnkC'n for t11mor. (a) In a prog ressive cirrhosis with enlargement 
tlw ll1 ft lohl' rn;ty increase out of all proportion to the rig ht, and fo rm a 
prominent nrn~K in the ('pigaslrium. (b) ]~iedel's tongue-like lobe p roject ing 
from the t•clg(' in the !l('ighborhood of the gall-bladd er, and ortrn a~i::ociated 
\\ilh cli~lc1 nli on of th iR orga n. (c) The cxlrf' lll (' }('ft portion or the orga n may 
be a lmo~t s<'paratccl by a broad, flat band, contai ning little or no Ji,·er tissue. 
Tn a Y('l'}' thin 1wrson thir-. ~rrtion may fee l likl" a S('parale tumor ma~R. as i n an 
in,ta ncc reported hy ,). P. Inglis (Polyclinic, J a n. , Jnll). .\ small por
lion or the• Jin•r l:w direct!\' O\'Cr the cceliac axis, con nected with the )('ft lobe 
by a mc!-l-('lltery. ' i'he tum~r was palpable. Lastly, the contractecl, deformed 
organ in pcrihcpatitis may fo rm a visible, freely movable tumor in the upper 
porti on of Uw ahclom('n, without a semblance or the normal liver. Such an 
instance I figure in my lectures on A bdominal Tum ors. 

Treatment.-'l'hr lrl'ntmcnt must be entircl.v symptomntic. 'The question 
or surgicn l in!C'rfl'l'C'llC(' may be discussed. l\e('n has collcct('d reports of T6 
Cll!-i('S ol' n ':-.<'dion or tu1nors or the liver, G:l of which recovered . 
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X. FATTY LIVER 

Two <liffC'rent forms of lhie condition are recof,-'Tlizcll-the fatty infiltra
tion and fatty d(•gl'ncration. 

VaLtr infiltrntion orcur~, to a certain rxlenl, in normal lin~ri' , since the 
cells ah~-an• rontain minutr glohulcs of oil. 

l n ratiy <ll'g°('llC'ri:liion. whieh is:::. nrnrh lr~s common ('01l(lilion, the proto
plasm of Uw liYer-(·t·lls is <k:"-troyrd nnd U1c> fat takes its place. aH im~n in cases 
of malignant jaundicl' and in pho~phorns poi~oning. 

Fat tr liwr orr11r:-; 11n1h•r the following conditions: (n.) Tn association with 
genrrnl · in which rn~c tlw liYc r apprnr:;; lo hp one of the sf.orchom;c•s 
of' thr (b) Tn conditions in which the oxid ntion proc<·Rscs arc 
inl<1rfrrcd with, a:-; carhPxin, profound nncl in plilhi~iR. The fatty 
inntlrat.ion of Uw liw•r in heaq' drinkers is Lo aHrilrnlrd lo the cxre~sive 
clcmn1ul made Uy lhe t1kohol tq;on the oxygen. (c) CC'dain poi:;ons. of which 
pho~phorus i~ UlC' mosl c·haractcristir, procluce an jntrnsc fatly <lcgc1wraticn 
with necrosis of the 1iYer-ccll~. The poison or acute ye llow atrophy, whale,-er 
ils naturf', ads. in lhc ~amc way. 

'J1Jw fatly ]iYf'r i!i llniformJy increased in sizC'. rrhc eclgc may reach below 
lhe lc•n•I of thr nftrC'I. IL ii-; ~mooth, looks pnlc and bloodlc~s; on ~eclion it is 
dry. anil rr1Hll'r:; tlw snrfarr or lhc knirc• grcm•y. The lirC'r rnny weigh many 
pound.s, ancl _\'l'L the spl'cific graY ity is so low that the entire organ floats in 
water. 

1'hr symptoms of fatty li,·cr arc not definite. Jnunclicc is TIC\'Cr present; 
the slools may br light colored, hut e\·cn in the most n1hancccl grades the bile 
is sti ll fonne<l. f-iign" of port.II oh~lrnrlion arc r:irr. I l;pmorrhoicl:; nre not 
very inf'r<1<pH1nl. ,\lt.ogl'llH'r, the ~ymptoms arc ill defincicl, nnd arc chil' fly 
thofl-c of' ll1C' cliseasr wilh which the clcgc11C'ralion is af':isoeinlC'<l. l n cases of 
great ohc:;ily th<.' ph_rsi<·al cxflmi nalion iR nnc·rrinin: hut in phlh isis an1l 
eaehcdit c·o1Hlitions llw orgun ('fi n he felt lo hr enlarged, though 
Rrnooth and painless. J?aUy lirers arc among Lhc rncl with at the 
bedside. 

XI. AMYLOID LIVER 

The waxy. lanl:lC'rous, or nmyloi.J liYcr occurs as part or a genera l degen
erat ion. m~:-:ocint.i•d with cnc·hC'xin.s, particularly when the result of long-slan<l
ing suppuration. 

Jn pradicc. it is fournl oflrnest in ihe prolonged 5:uppurnlion o( tubercu
lous disl'ast>, l'ithrr of the lung~ or o( the hone~. Xrxt in order of frequency 
arc lhe case's a:-:soC'iatrcl with syphilis. Herc there nrny be ulceration or the 
rcdum, with which il is. often connccied, or rhronic disease of lhc bone. or it 
may be pr(•srnl whC'n Ll1C're nrc no suppurali,·c changl·s. I l is foun<l occasion
ally in rickets, in prolong<1d eo1walC'scc-ncc from the infectious fcrcrs, and in 
i]lC' CflChC\i<l of (';lll('l'l". 

rr11e umyloicl liH'r is lnl'gc, nncl may nttnin rqn;:iltetl only by 
tho~c of lhc rn1ic·c•r·nus organ. Wilk~ ~p0aks n lin·r wrig-hing fou r teen 
pounds. ·11 is solicl, firm, J"l'!'i~lanl, on ~cclio n nna'mic, and ha ~ n Sl'niilranslu-
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rmt. inf11trail'<l appearance. Stnined with a dilute i::olution of iodine, the 
an•:is infiltrated with the amyloid matter as:-.umc a rich mahogany-brown 
c·olor. 

Thrrc are no charnctcrh;fic symptoms of this condition. J-aundice docs 
not occur; lhc ~tools may be light-colored, but the i::ecrdion o[ hi le per~ist;:; . 
'l'hc phr•ical examination shmrs the organ to be uniformly C'nlarf!ecl nnd pain
lc.•f:f:;, the 1-\urfacc i::moolh, the edge ronndecl, and the ron!'iSll1nee gn·ally in
rrcnf:('{l. Sometimes the edge, eYen in \'ery great rnln.rµ<•mrnl, iR sharp and 
hard. '!'he :.plren also may be involved, but Uwrc are no r,·i<lrnces or portal 
ob~trurtion. 

'l'lll' diagnosis of the eonclilion is. ai.:. a rule, ra:-.y. T'rogr<'fl~ivc nnrl 
enlnrgcrnrnl in ronrn•f'lion with $it1pp11rati011 of long ~tnnding .01· with 
i:; :ilrnmd of this nature. J n ra re inf'!tanccs, howr\'C'r, the 
isrf'(lurrdi11 

In lcukremia lhr livrr may attain con~iclerab l e size nnd he :.moolh nncl un i
form, rr:.:emhling. on phy:-; icn.l examination, the fatty organ. ' I'he blood con<li
tion al once indicates the true nature of Lhc case. 

XII. ANOMALIES IN FORM AND POSITION OF THE LIVER 

In tran~position o[ the viscera the right lobe of the orga n rnay occupy the 
lrft ~i<lf'. A common an<l imporbint nnornaly is the tilting- forward of the 
orgnn . !=O' thnl Lhc nntcro-por.:icr ior axis hrcomes YCrlicnl, not horizontal. Tn
sfra<l of the edge of the rig:ht Johe prcsrnting ju~t brlow the> ro..::tnl margin, a 
conl'i<lrrahlc portion of thr ~urforc of thC' Johe is in rontnd with tlu"' alulomi
nal )J:ll'ieie:-;. an<l the cclg(' may he fC'lt a::; low, perhap~, as thr n~wel. Thi:-; ante-
n'rl'ion to he mi~tnkrn fo r cnlaqrcment of the org:111. 

'fhr l ivpr is met with in l\\ o ch ief typei::.. -, n one Lhe nni<'rior 
pnrtion. the right l obe~ jg greatly prolonged, nrnl may rencli the 
lrirn:-;vCl'~e or e,·cn lower. A shall o\r transvcri::.e g l'oove S('parales 
the thin C'\l<·n~ion from tlir main por t ion or the organ. '!'he peritonea l roat
ing of' this groore nrny he fibroi d, and in rare instances the dC'fomlC'd porlion 
is connecled wilh Lhe orgnn by an almost tendinous mC'mhrane. 'l'he li\'er 
may he compres~ccl lat<•rnlly and have a pynrn1idal sha.pc, and lh<' C'\:lr<'mc 
left horcfor ancl the hinder mnrgin of the lC'rt lobe mn.v he much Fohled nnd 
incun·ecl. The projecting portion of the liver. extemling low in the right 
flank. may be mii::.lakl'n for a tumor, or more frequently for a rnnvahle right 
kidnry. Its continuity with thC' liver it~elf may not he C'viclcnt on palpation 
or on pNrm~sinn. as roils of intei:;tine may lie in front . It cleseencls, hmrryer. 
with in~pirntion. and u:-;1rnlly the marµin ran be traced continuou~ l .v with that 
of llw ldl lohr of the Ji,·er. The greatest difficulty nriscs when this anoma
lous lnppet of !he liver is either natural!)' very thick anrl unilecl to !he Ji,·er by 
n \"C'l',Y thin membrane_, or when it is swol1cn in conditions of great congestion 
of the organ . 

Tlw olher pr incipal type of Jacing linr iR quite different in 
thick, broader above than below. and lie~ almost enl-ircly above the 
line of llw cartilage:::.. 'rllcre is a na rrow grooYe just above the anlcrior bor
der, which is placed more transversely ihan norma l. 
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Movable Liver. -Thifl- rare condition lrn fl- n'C'rin·d muC'h rillrnlioni and 
,J.B. Oralrnm collC'ctNl 70 reported cafl.C'S from thr litPn1tu1·(•. In a r<'ry con
Rich•ralile> number of l hC'se there has been a miRtrikcn (liag-no~iR . ,\ slight g racle 
of mohility of the organ is found in the pendulous al;clomC'n of cntcropto~is, 
nnd after repeat<.•cl ascites. 

ThC' orgnn i ~ so connected at its posterior margin with the inferior vena 
r<H-a and diaphragm that any great mohility from this point is impossible, ex
C'('Pi on the theory of a meso-hepar or congenital lig:amentous union between 
these slrudurcs. 'J'hc ligaments, howcYer. may show nn extreme grade of 
rel:niltion (the Rrn~prnsory 7.5 cm., ancl the triangular ligamrnt '-I cm., in one 
or Leuhc's rases); and when t11e patient is in the rrert po~ture the organ may 
drop clown so fnr that its upper surface is enlirC'ly 1Jl'low the cost.a l margin. 
'rt1c condition is rarely met with in men; 5G or the rases were in women. 

I. DISEASES OF THE PANCREAS 

I . PANCREATIC INSUFFICIENCY 

Failure of the internal secretion is :followed by disturbance in the carbo
hydrate mrtaholism. of the external secretion by disturbances of digestion, or 
by the injurious rffrct~ of the retained secret ion. The low sugar tolerance, 
the chief ~ign or impairment of the internal secretion, lias been con:"-idered 
under cliahete:;:. Jnsuflicienry of the external srcretion is indicated by: 

Changes in the Character of the Stools.- (a) STEATOHHnrnA.-The pro
portion of fat in the fa_'ces varies; aboYe 30 per rent. of the dried weight sug-
gests insullicirncy. The stools are eitlwr oily like butter, or gray 
like The ahilily lo digest fat diffC'rs grrally and there are healthy 
persons who consta ntly have a high perccnlage of fat in the stools. Steator
rhU'a may la sl fo l' mnny yea rs without impairm ent of hcalt-h. There is also 
a disturhnncc in the normal ratio between the nl'l1t ral fats and the fatty acids. 
C'ammidge giYcs lhe following average figures: No rmal prr Ct'nL, total fats 
21, neut.nil fat.~ 11. fatt.v acids 10; malignant clif.:ease. total fats 77, neutral 
fats 50. fatty acids 27; chron ic pancreatitis, total fats 50, neutral fats 32, fatty 
acids JS. 

(b) ..-\z0Tonn110-:A~ the presence of undigested proteicl materials in the 
f.ltoolf-l. ha~ long been known as an association of pancreatic clisca;;;e. Normally 
only 5 or G per cent. of the undigested proleids appears in the freces. but in 
pancreatic clif.l<'ase as much as 30 or -10 per cent. may be recovered. Schmidt 
claims that the nuclear material of meal is digested by the pancreatic juice 
nlone and that pcr:;istC'nce of the nuclei of the meat fibres in the stools indi
ral{'5 cl<'l'rclivc tryptic clige~tion. 

Jn jaundice due to malignant diseaEe of the head o f the pancreas stcrco
hi lin is abf.lcnt: in that due to chronic pancreatitis or gall-stones it is eilher 
nhf.:Pnt or present on ly in traces. 

Cammidge's Pancreatic Reaction. - For c] ('tai ls or the reaction the slnclent 
mu::.t romrn\L spcrial manuals. Tt is clnimC'd tlrnt the reaction is po::.itive in all 
rascs of active infl amnrnlory chan ges in l!IC' pnncrC'as, :rncl that by lhis means 



PAXCHE.\'l'JC XECHOSlS 593 

acute forms of pancr atiti~ can be differentiated from intestinal 0hstruction. 
and that by it c:hro11ic pancrcalilis causing blocking of the common duct can he 
<lia/,!'no~C'd from gall-lilonc~. Jn m:dig-nant dise;1se the reaction is negative in 
about lhn:c-fourth~ or the (:31'('8, It is unfortunate tlrnt l'ammidgc's work 
lath confirmation. The ~tudics (Hill) at the :!\Inyo clinic under Wilson's 
dircdion lead lo the conclus=ion that '·if knowledge of the clinical historic~ 
and other factors of the personal equation be eliminated, the end results, 
judgcd by Cammidgc1s own criteria, must he considcn.'d, a~ a means of diag
nosing clisca!'C or the pancreas. as both valuclr~s and lllislcading." From 
oh~erndions of \\'hippie and others it scem8 that rapid cfo:intcgration of any 
of the body cells, particularly the polynuclear lcucocylcs, may give rise to the 
reaction. 

II. PANCREATIC NECROSIS 

The entire series of pancrratic lc:o:ionf:, from h:.cmorrhagc to gangrene, and 
from fat nt'cro)'i~ to pancreatic cyst, may re:-:ult from tryptic auto-digestion 
(Chiilri) . This i~ incl with under four cornlitions: (a) 'l'rauma, a5\ in gun
::-hot wounch:. blowi::. or perforation of a peptic ulct'I'. (b) Primary thrombosis 
in the Yenou~ rad ides of the glands. ( c) Ob~lruction of the free flow or 
~ecrrtion in the duct. (d) Enlnmcc of the bile into tht• dud~ . 

l n the 111ildl•sl formi::. there an· only a. frw imwll ha:-morrllage8 or circum
:;crihl'd areas of necro~is of the gland tisRue with fol llC'l'l'O:;;il'l in the ncig-h
borhood; in $C\'C'rCr forms groups of acini or the whole gland 111ay be i1woh·cd. 

Pal 11ecro:.1is occurs whcncYcr the pancreatic juice, oh10tructcd from any 
cause and cla111mec1 hack on the gland, infiltrates its ti~~ue~, or t'scaping by 
the lymph sparci;; finds its way to !'{rudul'l'S at f:Ollle di~tanl'c from the gland. 
The nccrosi1' i~ due lo the fat-splitting ferment in the sec:retion (Opie) . 

Ra l::e r fir::-l ca lled attention lo LhiR rcnHHkahle change whic:h is found in 
thl' inlC'l'lohul:11· pancrl'atic li!-<~uc, in the in the 0111enlum, in the 
~ihdominal fatty tii-:l>IUC gencrnlly, and occa:-;iontilly the pericardia! and sub-
c:utaneou~ fal. '!'lie ncc roseR nre mo::;t frequent in the acute and necrotir 
forms of pancrcatitis1 kss common in the i::uppuratiYc. In the pancreas the 
lohulcs are ~l'Cn to he !-<cpa1:1tcd by a dead white ncC'rotic li:-:l'lue. \\hich gi,·es 
:1 remarkable appearanC'c to the 6ection. Jn the t1hdo111inal fat tht' areas arc 
u~ually not larger than a pin's head: they at OllC'C attract attcution. and rnay 
hl' mi~tak<'n, on $Ujll'rfic:ial examin<tlion. for rniliary tuhcrde~ or neoplasm~. 
'Jlll'y may he larger; ini:::hrnc·e::; Imm hcen rl'porll'll in whil·h they were the 
size of a hen's egg. On section thc:y ha,·c a ~oft tallowy con:o.i~trnc:c, and the 
sub..;tan<'c i::; a co111bination of lime with c:ertain fatty ;wid~. The ncc:roscs 
may be cru~tecl with lime, and in a man aged 80. who dit•cl of nephritis, 1 
found the lobu les of the pancreas rnUrely isolated by areas of [at necrosis 
with cxtcn$ivc depo~it i on of lime salts. 

III. HlEMORRHAGE 

Both Rpir's (1866) and Zrnkrr (187.J) were acquainted with h:rmorrhnµ:r 
into the pancreas a~ a cause of sudd('ll dl'ath, hut the great medico-legal 
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importance o[ the i-:.uhjcct was first fully rccogniz<'<l hy F. \\'. Draper, or Bo ..... 
ton. \\ho:-c towmmcn, ]Jurri8, Fitz. \\.hitney. and othl'r:-:. ha\"C' l'Ontrihttlt•d 
additional slmlics. In 1.000 autop~ics Draper met \\ill1 J!) t:i~t ' =' or pam·rcati1· 
ha:-morrhagc, in !) or 10 of \\ hich UO other eau~c of tkalh \\'<.IS found. \\'lu•n 
the bkcding is Cxtl'll!'.;i\"C the entire tis~ue of the ~land i8 dc~lroyl'J and tJ11· 
blood inrndcs the retro-peritoneal ti~~ue. la other in)'!tanr<.·~ the 1wriloneal 
corcring is broken and the blood fills the lc:::l'!cr pcritonrum (~ce ha:?moperi· 
toncum) . The ha:!morrhagc may be in connection with an acute pancrcalitis 
or with necrotic inflammation of the gland. 

The symptoms ::ire thus briefly summarized Jlrincc: "'l'he patient, who 
Ila;;; preriou:-; ly been perfcclly well, is suddenly wilh the illnet:H which 
t<'rminalcs his life. \\'hen the ha~rnorrliagc OC(·ur~ the pati<'nt may 
be qui etly Testi ng or pursuing his usual oc<:upaLion. The pain whil'li 
in Lile aU.ack is usually \'cry ;.;cvcre and located in lhc upper part of Lile 
men. H hlcadily jncrca~cs in screrily, is ~harp or pC'rhnp8 co licky in charac· 
tcr. H is almost from the firt;t accompanied hy and rnmiting-; the 
lallcr hecomr~ frequent and obstinate, but tri\C;3 no The palicnl :-non 
become:; anxiou!i, rc~tlc!is, aml clcpres~ed; he nhout, and only with dif-
ficulty can lie be re!itrainctl in bed. The ih cold and the forcht·;H\ i:' 
coH'l'~'1l with a colll sweat. The pulse is weak, rapi<l, and sooner or laltT 
irnpcrrt>pliblc. The abdomen becomes tender, the lcrnlcrnc;.;:.-: hcing located in 
the upper part of the ahclorncn or cpiga:.:.trium. Tympanilcs i:-; ~0111<'li1111 s 
marked. The LcmpcraLure is usually normal or subnormal. The bowclh are 
constipated." 

IV, ACUTE PANCREATITIS 

Acute H remorrhagic Pancreatitis.- In thi:-. form the inflammation is com· 
bincd with ha' monhagc, and it is difficult lo separate clearly lhc two J)l'OCt'SFCS. 

ETlowm:.-_\ 111rge majority of the cases otcu r in adult ma ks. ).fc Phcd
nrn has reported one ju a nine monlhs' old child. 1\lany of the patients hnrl 
been addicted lo alcohol; others had suffered occ:m:ionally with scvrrc pains 
and romiting or with ga ll-stone colic. l-'eii::cr found that 8 out o[ 1·!1 col· 
lcctcd case:-; of acute panrrealitis were assoe:i;ilcd with parturition. l [e :;ug· 
gesh; that the changes bringing about the JHlll('l'eatitis in thc:-:c cases may 
he analogous to those occurring in the Jircr, kidnc~· s, and other organs in 
cclarnp!iia. 

rl'hc pancreas is found enlarged, and the interlobular liF:-;uc infiltrated 
with blood, and perhaps with clots. rrhe relation of gall-~tonC8 lo the condi· 
lion has been dcmonslralc<l by Opie, and they were }ll'CFcnt in four of fh·e 
cases at the Johns ll opkins llospital. The calculus may he \'Cry small, and 
situated in the divcrliculum of \rater. Bile finding its way into the pancreas 
may cause hmrnorrhagic inflammation. Injection of bile into the pancreatic 
duels of dogs reproduces the lesion. rr hc anatomienl appC'aranees arc 
characteristic. The tissues about the gland are infillrated with blood 
there may be fluid jn the lesser peritoneum. Arcai:; of fat necro~is arc )'!ecn 
in lhc tclropcdtoncal fat, the ll1CSOC010ll and lllCS(.'Jltcry. rrJie g\and ilt:Clf is 
swollen and in section the stroma has a moLUed cfo rk brown app<•arance and 
the outlines of the acini may be Jost. l n a case which l have reported the 
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w111i11111;1r ganglia \\l'l'C ~\\ollrn. the ncrn'-c:l'll~ indi:-lind. arnl thrrC' wa:' an 

inll·r:-:titial intiltration or round ('l•lk TIH· Patinian ('(lrJlll:-l'il's in the lll'igh
horli11ncl of thr pam·r<'il:-< \ll'l'C c1normou:-:ly ~wollcn and (l'drrn;\lnu~. 

:"'h:\l l'TO,ll-i.-Onl' of the mn~t drnrnderi!-<lic fralur<·:-; i:.; tlw :.;1ul1lcn11c;-;:-: of 
lh1' i1n:-:l'i. u:<ually with Yiolrnt c-oiicky pain in the upprr part of the ;_ihdolilen. 
Xau1.;ra and vomiting follow, with collap:::c ~ymptom:-., more or lc:;s ~c,·c•rl' 
ac·conl inµ- lo tlw intc·n~ity of the atbtc:k. The ahclonwn hceonH'8 :-;wollen aud 
l<'llH' and llwrc i8 ron~tipation. The temperature al fir;.;t may hr low; :-.ub
E=cqucntly fl'H'I' :.;<•ls in, ~omclimcs initiated hy a chill. 'l'lwrc may he cnrly 
dt'lirium . ('ollap:;e symptoms supenenc, and <lr;_dh occu rs usually from the 
second to the fourth clay. or l'\'t'll ea rlier. T he l-'\H'lli11g- and infiltralion in the 
legion o[ the pnncreas ncccsi::a ril y i1wolre the tccliac• pic'xm;, and the ~l rctch-
ing of the nerves rnay account !'or the pai n nnd U10 suddc1n eol l<tpsc. 
Deep prcs!:'ure on the upper part of the may give evidence of c.:i rcum-
scribcd resistance. 

])1AGNOs1s.- l nlcstinal obst ru ct ion or acute pNrorating peritonili~ is UHi

ally su~pcctcd. :K ow that lhc condition has bec·ome ht1tlcr known, the diagno
sis i11fra, vilrun hns been made. "Acute pan('rl'alitis is lo he s111-'pedcd when a. 
}H'C\-iomdy healthy pcrson or a sufferer from o<:(·a:.:.ional atlac-k:..: of indigl':-.tion 
js sudden ly ~cizccl "ilh a violent pain in thc t'piga,.;lriun1 followc(l hy vo111ili ng 
and collap~c, and in the cour:oe of twenty-four hour;:; h.r a ('irt·urn~c r iln·d cpi
gnstric swelling, tympanitic or resistant. with :olight elevation nf ft'mperaturc. 
CircumFcribcc.l tcnd<.'1·nc$8 in the cour~c of the panen•;t~ and kndcr spots 
throughout the abdomen are valuable cli<1.gno:-tic ~ig11s'' (Fitz). 

Acute Suppurative Pancreatitis-Panereatic Abscess.-E-r10 LoGY.-Thc 
etiology in a majority of cases is douhtful. Dyspeptic disturbances and trauma 
have preccckd the onset in some in::;tHnc·c:.:. Uall-stoncs nrny be prcFcnt. Jn 
many of the ca~ei:c; i t is a sequel of ncutc li::cmorrhagic pnncrcatili . . In 21 cases 
there Wflf\ a single abFcess; in li. there were nunwrous small nhscc~scs. Jn 
other instances there was a diffuse purulent infiltration. Some of the sequels 
are pcri-panc i·calic ah!:'ccsF, perforation into tile stomach, the duodenum, or 
the peritoneum. and thrombo:ois of the porl<tl vein . 

SYl\IPTOMs.- Tlie F.ymptorns o f suppurati,·e pancrcatiti:; arc not 
well clcfincd. Jn one case in my wa!'ds Thayer rnn<lc a correct diagno~i::- . 
patient, aged thi rty-four. had had occa~ion~1 l attacks of severe 1n1i11 nn<l vomit
ing. This wa~ fol lowed by foyer and delirium. A dccp-H'HlNl m11~::; was felt 
in thc 11H'<lian line just above the umbilicus. Finney opt.•rnted and found clis
scminakd fat-necrosis and a dccp-!::catcd ah:-cess with HC<.:rutic pan<.:rt.·<1tic ti$
suc. The patient rcco,·ercd. The cour:::e of the :-uppurati\'t' form i:- much 
more ('hronic. l ek ru ~. fatty diarrhcra, ancl sugur in the urine have been met 
with in ::;omc ('aS<.'1'. 'rhc presence or a tumor ma:::s in the l'pi,t.w:::triulll i::; or 
the grcatc::;t moment. 

Gangrenous Pancreatitis .-Comp1etc necrosis of thc gland, or part of 
it, may follow either hrcmorrhage or h~morrhagic inflammation. and in excep
tional cases nwy occm after suppuratiYe infiltration o r afte r injury or the 
perforation of an ulcer of the stomach. Jn Fitz's monograph J!) cases arc 
reported. KOitc has increased its number to .JO. Sy111pto111s of ha::morrhagic 
pancrealitis may precede or be associated with it. Dcalh usually follows .in 
from ten lo lwcnly days, with symptoms of collapse. 
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Anatomically the pancrC'as may pre$C'Ut a dry ncnotil' an,pcarancc. but es 

~nr~:~ t~1~1i,:E~t ci:\.~~,'.1 :~.rt~~i.:;~~~d a h~·a:lk i~~~·l·~J~~~~~~<l ~1~11 ~tl~·~.:.nTn:~:;:~~~·s r;1~: 
totally or partially s~qu('stratcd organ may lie in a large ah:-<:C!"S c;wily, form
in~ a palpahlc tumor in the cpigastric region. ln two case~. reported by 
Chiari, the necrotic pancreas was discharged per rectum, with recovery. 

V. CHRONIC PANCREATITIS 

Forms.-Analomica lly there arc lwo forms: 
(a) ]nlcrJobular pancrcatitis which follows OCCILIHiOn Of lhe <luct, 01' an 

infoction, such ns occurs jn the presence of calcu li , biliary OL' pancreatic, with 
which orgnnii::.1n s of' the colon group, st reptococci, or occa~ i onally lhc typhoid 
bacillus are associnled. Erea in adrnnccd sclerosis o[ this type lhc islands of 
LangC'rhans arc spared. Jt may occur as an ind cpendcnl nffcclion. It is not 
at .all unco111mon in lhc bodies of adults lo find the hrml of lhc pancrea:; 
extraordinarily hard and s.o dense that it !eris like ~cirrliu~; ~u rgeons hare 
loug nolt•cl thiR. The condition is often pres.t'lll without Ry111plo111s or pan
creatic disease during life. ,_\ rcry specia l form is the ehronic interstitial 
pancrcalitis which accompanies h:Emochromato~i~. am! \\•hieh is described 
cl!<cwherc. 1\ layo Hobson, :Moyni han and other surgeon:-; have calkd atlcnlion 
lo lhe fact that sclerosis of the head of the pancreas may cause obBlruction of 
the duct. 

(b) Chronic inlcracinar pancrealifa is character ized by a diffuse fibrosis 
penetrating between the acini, with Jillie or no in rn lvc111ent or the interlobular 
tissues. ] l may follow infection through the duct. bul is more common in 
association with cirrliosis of the liver and artc:1·10-,c1c1·os" 

Symptoms. - l l nlllsl be con[essed that the picture of chronic pan-
creatilis is vcr_y ob::curc, in spi te of the good work clone by our Rurgic:nl col
leagues. Ca111 111idgc, who has had the great advantage o[ fl.C'eing l\Iayo J:oli
son's clinical cases., clc::;cribcs four types: (a) 'l'hc clyRpeplic, in whith the 
disease is due lo morbid conditions of the bowels, and the i-;_yrnploms are 
mainly rcfc 1Tecl lo the cligcstirn organs. (b) The cholcliihic, a:-:sociatcd with 
the pref:cncc of ga ll-sionco in the common duct; there is usually chron ic jaun
dice and lht· dominant symptoms arc hepatic. (c) A mi~cellaneous g-roup in 
which the pancrcalilis i:; !'econdary to malig-nant clisraoC', etc. (d) The dia
betic group with glycoEuria, and into which the members of the prcct1din~ 
groups may merge in courf:e of lime. 

Symptoms o[ pancreatic insuflicicncy o! the internal or exlern:1 l ~ccrction 
are generally prcs.cnl; there .is pai n after food, very ortcn jaunlJict', and on 
deep pressure the head of the pancreas may sometimes be felt. Careful slucly 
of the urine and of the ftcces gives important information. Cammidgc's pan
creatic reaction in the urine is, its author thinks, suggestive of active degener
at ive '!hanges. Sugar may also be present. The stools ma)' show both sleator
rhcca and a1,otorrhcca. 

Treatment.-Owing to t.he difTiculty of diagnof;is in the early ~t::iges it is 
impossible t.o speak positively in a g-rcat many Cllf:r~. hut in the forms wbicb 
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are associatNl with pain, jaundice, the presence of calcul i, and infoclion of the 
ducts t·x<'l'llt111l r(':-;ults have followed free drainage of the bile passages. 

So much inflncnccd is our present picture of chron ic pancrcatitis by per
~onal equation on the pa rt of surgical and laboratory workers that we are not 
in a po;ilion lo speak very definitely on several important points. 

VI. PANCREATIC CYSTS 

Of 121 cases operated upon GO were in males and 5G in females; in 5 the 
sex was not gi,·cn ( KOrlc). Sixty-six of the cases occurred in the fourth 
clccadC'. 'I'. C. Hai Ito n's case (which is not in Korie's se 1·i rs), an infant aged 
six months, and ShaUuck's case in a child of thirteen and a half months are 
the youngest in the literature. According to the origin KOrte Tecognizes three 
rnrictirR. 

Varieties.-'l'HAllMA'l'IC CAsEs.-Iu this l ist of 33 cases ::30 were in men 
and only ;J in women. Blows on the abdomen or constanlly Tcpcatcd prcs~ure 
are the mo!-:t common forms of trauma. One case followecl scYere massage. 
Usually with the onset there arc inflammatory symptoms, pai n, and vomiting, 
$:Omcl im cs suggcRtive of peritonitis. The contents of the cyst are usually 
Lloocly, though in 13 of the traumatic cases it was clea r or yellowish . 

Crsn; F o1.1.ow1No [ NfL..H.Of.\TO !ff CoNDITJONS.- 1 n 51 ca5cs the trouble 
h£'ga n grailu11lly after attacks of clyspepsia with colic, simulating somC'what 
that or galJ-:-;tonrs. Occasionally the attack set in with very severe symptoms, 
snggr~tin~ of ohRtrurtion of the bowel. In th is group the tumor appeared in 
J fl <'fl!'C'S soon a ftN lhc onset of the pain; in others ii was delayed for a period 
of from a few weckR to two or three years. McPhcclran has reported a remark
able' in:-;tanel' in which the lumor appeared in the epi gasi 1·i11m with signs or 
se\•en• irdla1111nalinn. rt wns opened and drained and believed to be a hyd rops 
of the lr:-::-:c r pcrilonral c:wiiy. Three months later a second cyst developed, 
which 1.1ppean'cl to spri ng di rectly from the pancr~as. 

CYSTS \\'ITllOUT .\NY J NFL.\ lBIATOlff OU T 1t.AL'1i[A'l' I C ETIOLOGY.-OI 33 
ca;,;:e!' in this group 2G were in women. A rema rkable feature is the prolonged 
period or lhrir exi:-.lcnce-i n one case for forly-seYen years, i11 one for between 
sixteen and twenty ycarP., in others for sixteen, nine, and eight years, in the 
majority for rrom two to four years. 

Morbid Anatomy.-Analomica lly KOrte recognizes (1) retention cysts due 
to plugging o{ the main duct; (2) proliferalion cy.~ls of the pancreatic tissue 
-and cpto-adenom::i; (3) relcntio11 cysts ari~ing from the :ih·eoli of the gland 
an<l of the ~nrn l kr cluct~, which become cut off and dilate in con!'equcncc of 
chronic int t• r:-;titinl panercatilis; (1) pseudo-cysts following inflammatory or 
traumatic affection~ or the pancreas, usually the result of injury, caufing hrem
orrha gC' and hyclrops of the l e~Rer peritoneum. 

Situation.-Jn itp, growth the cyst may (1) be in the lesser peritoneum, 
puRh the 8tomach upward, and reach the abdominal wall between the stomach 
nnd thC' lran:-;\'C'r:-::c colon ; (2) more rarely the c.vst appears above the lesser 
cun·alurc nnd puRhcs the Rtomach c.lownwnrcl; in both of the~c ca~cs the si tu· 
ation of the tum01· iR high in the n.hdom<'n: but (:3) it may dev<•lop hetwecn 
the lea,·cs of the tran:-;\·er:--:.P meRo-eolon :111d lir h<' low hot Ii the colon and the 
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Ftomach. T11e rrl:ition of these two orgnn~ to thr tumor is Ynriab1r, but in 
the majority of rn~rs tJw ~tomach lirs ahO\'e and the trnnsrcri-e colon below 
thr c·y~t. Orr11~ion111ly, too. as in T. C. Rnilton's en~(', the ry~L may arise in 
the tail o! lh<' panrrl'tls ancl project far over in the le[L hypochondrium in the 
po:::ilion of the splt'm or of a renal tumor. 

General Symptoms.-.\ part from the fra(urrs o[ omct already referred 
lo, the patient may complain of no trouhlc unlrf-=s the cysi rc·arhes n. very 
lar~c ~ize. Painru l colicky attacks, with nauf.:en aml Yomiting and progres~ive 
('n]argemrni. of the abdomen, have frequently bern noled. Fatty diarrhcca 
from <listurhance or the function of the pancreas is rnrt'. S ugar in the urine 
ha::.; hern pre::.;('nt in a numhcr of case's. l ncrea:;.ed secn•Li on of the :-aliva, the 
so-ca\Jc<l_ p<rncrcatic sali n1lion, is alrn rare. Pre.-:;surn of the Cj'Si. nrny some
times cut1~r jnundicc, nrnl in rare instances dyspno:>n. Very marked loss of 
n c~li hm; btC'll prr:-;rni. in a number o f A r ema rkable feature often 
n oticc·d Jin:-; ill'en the irnn sitory cfo•appc:nan ce the e:ysL ln one or Tfol sted 1s 
ca:;;es the girth or the ;_tli<lomrn decreased from -13 lo :n inches in l<-' ll days 
with profn~c dianha~a. Romclirncs the disappearance lias followed blows. 

Diagnosis.- 'l'he c~·~t oer11pics t11e upper abdomen, usually forming a semi 
circular bulging in the median line, rarely lo either side. Tn JG ca~es KOrte 
states that the chie f projeeUon was below the navel. Jn one case operated 
u pon hy Jl ah:;fed the tumor occupied the greater p~trt of the abdomen. The 
cyst is hmnohilc, rPspiralion haYing little or n o influence on it. As already 
rnentiom·c1, thr $-itom:lC'li, a1i a rule, lies ahoYe ii. and the colon below. 

In a majority of the rn~es the fluid is or a rrd(li-~h or dark-brown color, 
and con la ins blood or hlood colo1 ing matter, cel l clelrituR, fai grann ies. and 
~omclimes ch ole~tl'l'i JI. The consi$tCllC(' or the nui1l is usuall_y lll\l('Oill. rarcl,v 
thin. '.!'hr reaction is nlknli1w, the speci fi c gravity from l.010 to 1.020. In 
22 cases KOrle state::. lhai. the fluid was not hrr!rnOl'rhn gic. 

'TllC' existence of ferments is important. In 5·1 cases they were present 
in the fluid or in Lhe malrrial from the fistula. fo 20 eases only one lcrment 
was pm:wnl, in '20 ('ft:O:C'R lwo, ancl in 1 L ca~es a11 three or the pancreatic fer
me nt~ \\Tl'C' found. In dew of the wicle occurrence of cliastatic and fat. 
emul :- ifying- fc·rnlC'nts in va rious cxudalcs. the most important and only posi
ti rn ~ i gn in the lli:1gnosis of the pancreatic ~cc retion is the digestion or fibrin 
and nl bum in . 

Operation.-Of JGO cn:-;rs of operation there were 150 recoveries. Tncision 
and drainnge was the opc1"c1tion performed in 138 cases, in 15 excision was 
perfol'lned. 

Vil. TUMORS OF THE PANCREAS 

or new growth$\ in the organ carcinoma is the m ost frequent. Sarcoma~ 
adenorna, and lymphoma arc rare. 

F requency.-,\ L tlil' Uenernl H ospital in Yienna in 18.0G9 autopsie::; there 
were 22 of canrC'r of lhc pnncreas (Bi acl1) . Jn 11 ,172 po~t mortems at 
l\ filan foun d 1 :~·! tumors of the pancreas, 1·~7 of which were cn rcino-
rnata. 2 ~nrcomnla, 2 r.r:-:l:-;, ancl 1 8yphil orna. l n G.000 autopsies at Guy's 
Ho~pi t:il ilwre \\'C'l't' only ·?O cnsn. of rnalig-nunt di Rra~c of the organ 
(Hale \\ 'hil<'). In lhe 01»l l.oOll al the J oh ns H opki ns liospital 



P.\:\('IUC.\'flC .\LCULl 599 

tlH·rp \rt•t0 Ci c·a~C's or adC'no-carcinoma, and 1 doubtful case in which lhC' <'met 
nri~rin could not be stated. There were 8 cases of s('conclary malignant di~l·a~e 
of the pancrC'm~. 'Thr hrad 0£ the gland is most commonly invohC'<l, hut the 
c1i~l'nH' may ht' limitt>d lo the body or to the tail. The majority or the patients 
arc in the middle pC'riod of life. 

Symptoms.-The diagnosis is not often pos5iblc. The following arc the 
rno~t important and s11~gC'~tivc features: (a) Epignstric pain-=. oflPn occur
ring in 1u1roxy~m~. (b) .Jaundice. due to pressure o[ the tumor in the head 
of the panrren~ on the hilr-ducL The jaundice is inlrn~c and pNmnnent. and 
a!':::oci:.iled with dilritation of the gall-bladder, which mny rC'nrh a \Cry large 
::;ize. (c) The j)l'l'$:.('ll('e or a tumor in the epigastrium. rrhi s is \'C'I'.\" rariable. 
Jn 1~7 ('llShi na Coi;;ia round the tumor present in only 13. Pal pation under 
ana•sthe~ia with the 1'lornach empty would probably give a vrry 11111ch larger 
perccnlagr. As the tumor rrsls directly upon the aorta thrrc is u~ually a 
marked dl•_grC'l' or puhmlion, sometimes with a bruit. There may he prei::sure 
on tlw portal vL1 in, causing thrombosis ancl its t15=ual sc>qm·I ~ . (d) Rymptoms 
clue to l os~ of' fundion of the pancreas important. Fatty diarrha'a is 
not ycry orh•n prc>i-=L•nt. ] n consequence the :-ibsenrc of hik thP 1'iools arc 
u:;ually wry clny-colorl'd ancl grcm:;y. Diahetrs also is not common. (c) ,_\ 
Yl'l"_\' rapid W:J:<ting ancl ('flC'hCXia. Q[ other Sj·mptoms 11311::.ea nnd \'Omiting 
art• common. In some instances the pylorus is comprrsscd and thl'l'e is j:!l'Cat 
1lilnt:.ilion of tlh_' ~tomach . Jn a !cw cases there ha~ been profuj:e ~alivalion. 

Th<' pointr: of gT<'nfe~t importance in the diagno!'iR arc the ini<-n~r ancl 
JlC'l'lllflllC'lll j:rnncliC'C, with diJo.tation or the gali-bJaclclrr. rapid emacintion, 
fllld the> Jll'l'j:C'll('e or a tumor in the cpiga~fric region. Or Jr~R imporianrc nre 
flontures pointing to cfo.:-turhancc or the funclions or the g-land. 

Or OtlH'r ll('W growths j:arcorna and lymphoma h<WC hrcn OC'C'asionally 
found. J\I ilinry ti1herr lc is not \'ery uncommon in the glanrl. Syphilis may 
occur as rnfhl'r a d1ronic intcr~titial jnflammation, or in the form or gummata. 

The outlook in tumor:.; or the pancreas is, as a rule, hopelcs:-;; but of 1ate 
years a numlJcr or :-;ucccssful cases or operation have been reported. 

VIII. PANCREATIC CALCULI 

T-anrreatic Jith iasis is comparatirely rare. Jn 1883 Oeorgc W. ,Jo]mj:fon 
cnllrc-ic•cl ~:; caP.~ in the literature. In 1.500 autopsies at the Johns ITopkins 
Ho!'pitnl there wrrc 2 cases. 

The 8lones arr usually numerous, either round in shape or rough, spinous 
arnl roral-likr. 'l1hc color is opaque white. They arc compo8ecl chiefly of car
honalr or lime. 'fhe e!Tects of lhe stones are: (1) A chronic intrrotilial 
inHnmrnatinn of the gland Rub~tancc with dilatation of thr cl11ct; sometimes 
llwrr is rystir dilnlation of the gland; (2) acute inflammation with snp
puralion; (:l) (hr irritation of the stones. as in the ga ll-bladder. may lead 
to carcinoma. 

Symptoms.- 'l'hc cases nrc not often clia.~oscrl. Pnins in the cpigastrium, 
oftrn Y('f.\' 8C>\'C'rr, bnt not rharadcristic; the signs Of pancreatic insufficiency 
nlrraclv <lf'i-:rril1rd. ancl thr X·rn.rs. which show thr panrrealiC' hut not the 
hili:lr.': C'Onrrd ion~. are sugge~tiYC' fraturcs. An analysis of the calculi passed 
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with thC' ~tool s may nlonr ~<'rYC' lo cli!:.tinguish a ca~c rro111 auc of gall-stones. 
Operation lrns hl'en performed successfully. 

J. DISEASES OF THE PERITONEUM 

I . ACUTE GENERAL PERITONITIS 

Definition.-Acute inflammation of the peritoneum. 
Etiology.-'J'hc condition may be primary or secondary. 
(a) P1n~uuv, ln iorATHIC PERITONITis.-Con1' idering how frrc1uently the 

pleura and pHiC'ardi11rn are prima r ily :infl :11ncc1, the ra rily of ic1io1rnlhic in
flarnmation of lhC' 1wriloncum is somewhat remarlrnblc. It mny follow cold 
or expo::i.urc n1Hl ii;; tllC'n known as "rheumatic" pcrilonitiR . . In Bright's dis
ease, gout. and arterio-sclerosis acute per itonit is may occur :-rn a terminal 
event. Of 102 cases of peritonitis whfoh came to autopsy at the Johns Hop
kins TfoRpilal, 12 were o[ this form. 

(b) 8ECONDAHY PEHITONI'J'IS is due lo extension of inflammation from, or 
perforation of, one of the organs cornred by the pcriloneum. Peritonitis from 
ext.en~ion may follow inflammation of the stomach or inl<'stincs, ulceration in 
the~c part:.:, cancer, aculc suppuratirn inflammations of t.hc spleen, liver, pan
creas. rclropcrit.oncal ti~sues. and the pelvic viscera. 

Pcdorativc peritonitis is the most common, following ext.ernal wounds, 
per!orat.ion of an ulcer of the stomach or bowels, perforation oI the gall
bladder, abscess of the liver, spleen. or kidneys. 'l\vo important cau:::es are 
appendicitis and suppuraling inflammation about the F allopin n Lubes and 
ovaries. There are insf.ances in which peritonitis has fol lowed rupture of an 
appa renlly norma l Graafinn fo llicle. 

Of t he above 102 cases, 56 originated in a n cnern::. ion from some diseased 
abdominal Yiscus. rl'hc rema ining 34- followed surgica l operations upon the 
periton('Ulll or the conlailwd organs. 

The peritonitis of scpticremia and pya:im ia is almost invariably the re~ult 
oi a local proceRs. An exceedingly acute form o[ peritonitis may be caused by 
the dPvclopmenL of tubercles on the membrane. 

Morbid Anatomy.-h 1 recent cases, on opening the abdomen the intes
tinal coils arc distended and glued together with lymph, and t.hc peritoneum 
presents n. patchy. sometimes a uniform injection. rrhc exudation may be: 
(a) FibrinouR, with little or no fluid, except a few pockets of clear serum 
between the coils. (b) Sero-fibrinous. The coils are covered with lymph. and 
there is in addii.ion a large amount of a yel lowish, sero-fibrinous fluid. In 
instnnces in \\ hirh the stomach or intestine is perforated this may be mixed 
with food or fa"ces. (c) Purulent, in which the exudate is either t.hin and 
greenish yellow in color, or opaque while and creamy. (d) Putrid. Occa
s ionally in p11Prperal and perforatiYe peritonitis. particulurly wlwn the latter 
has been cn11sec1 by cancer, lhe exucfate is thin. gra.vish g reen in color. and 
has a gangrC'nous odor. (e) JT::emorrhagic. This is sornC'limes found as an 
admixture in cnsrs o f acute peritonit is fol lowing wouncl s. and orcurs i n the 
cancerous and tuberculous forms. (f) A rarP form occurs in which the ia jec· 
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tion is pre~ent, but almost all signs of exudation are wanting. Close inspec
tion ma)' be nC'ce:-;sary t.o detec:t a slight dull ing of the serous surfa ces. 

The amount o[ the effusion rnries from hal f a li t re to 20 or 30 li t res. 
There a rc probably es!:!Cn iia l differences between the various kinds of peri
tonitis. 

Bacteriology.-.\. large number of organisms have been fou nd in connec
tion with Uw di~eaH'. Jn 11'1exner's ser ies, in 12 pr imary cases the strepto
t:orrus '\as the p revai ling organ ism. In the cases following openition the 
~ta phy l ococc u ~ wns prese nt a lone in 12 out o[ 33, t he streptococcus in 5, and 
tlw colon haci llu l' in 5. Other organi sms were the pncumococcus, bacillus pyo
c:yn neus, nntl Uacillus acrogC'nes. Of 56 cases of pr riioniti s fo llowing inles
linal jnfcction ~. the colon baci llus occurred in 43, usually in connection with 
~ t rcptococ:ci. 'l'hc bacillus lacti s acrogencs has al so been found as the sole 
org:rniRm. The gonococcus js present in the fo nn which ari8es from salpin
gitis and may occur in the gonorrhceal in fections of children. 

l\ l uch aUcni.i on has been paid of late to t11e pneumococcus as an agent 
jn the.• ca u ~ ai.i o n of peritoniti s, and many cases a re of the prima ry fo rm with
out rccognizaL!e portal of entry ; but it is to be r emembered that the re arf 
m:rn.r latent pneumococcic lesions, particul arly those of the midd le car, and· 
or the acrl·~~o ry sinu ~c.·s of the nose. Cameron, in a r ecent st udy, makes twr, 
7roups uf casrs; a cl iff use fo rm setting in with abdominal pain, l1igh fever, 
vomit ing. cl i a rrha.~a , in which death may occur wi thin 36 11ours. In the other 
jrroup the 1writon iti s is local , and the symptoms may suggest appendicitis. 
Uradua lly a local ized nbscrss develops, which may rupture internally. 'rhe 
creamy grernish .rel low odorless pus is very characte risti c. 

Symptoms. - J n the perforati ve and septic cases the ans.el is marked by 
ch illy fee lings or a n actual rigor wilh intense pain in the abd omen. Tn typhoid 
feH' I'. when the srn.::.orium is benumbed, the onset may not be noticed. The 
pai n is general, ancl is usually intense and aggravated by movflmcnts and pres· 
surt' . A po~ iti on is lakcn whi l'h relieves the tension of the abdominal mus
d l'S . ~o thal the pali r nl li rs on the back with the thighs drawn up and the 
should r rs r lcva ted . 'fhe greates t pain is usually below the umbili cus, but in 
pr rito11 it is from pcrforalion or the stomach pain may be referred to the back, 
lh t' c.fa,~t , or the :-;hould r r. The respirat ion is su pe rfi c inl--co~tal in type-
a ~ it i~ pa inful to use the diaphragm. F or the s.a me r eason the act ion 0£ 
<'OUl!hing i!-1 rrst rai ncd, and even t he movements nece~~a ry fo r ta lking a re 
limitl'd. In this early stage the sensit iveness may be great and the abdominal 
mnseh•:; nrc often r igid ly contracted. Uthe patient is at perfect rest the pain 
may be H'ry ~ l iµht, and there are instances in which it is not a t a ll marked, 
and m:n. indrecl, bc absent. 

The. ahdorn rn grad ually becomes distended and tense and is tympanitic on 
percust:ion. The pul ~c is rap id, small, and ha rd, a nd orten has a peculia r 
wi ry qunlity. H l'::t11gcs from 110 to 150. The tem perature may ri se ra pidly 
nfl Pr l h(' C'l 1i ll :rnd reach 101 ° or 105° F., but the subsequent eleva lion is 
11101l1·rnt11. In i;omc \'C'ry scYerc ca~cs there may be no fever th ro ughout. The 
ft 11 1!.!l1(' nt fi r~t is white> nn cl moist , but subsequently becomes dry a nd often 
n d and fi~i->u n• <l. \ 'omi l ing- is an ea rly and prominent feature a nd causes 
0 1·t·;1l pai n. Tiu• ronll'n ts or the stomach a re first ej ected, then a ye ll owish and 
liil l' !' lni nl'c1 Ouid , and fin ally a greenish a nd , in rar e inslnnccs, a brownish 
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black liqui<l ll'ilh slight ra'cal odor. The bowels rnny he loo<c al lhe on~et and 
then constipntion may follow. Frequent micturitinn mny hr prr:-;cnl, lc.ss 
often retention. rnw mine is usually ~canty anrl high-colorNl. and contains 
a large rpwntity or indican. 

The appearance of the patient when these symptoms haYe fully clc1•cloped 
is very clrnraclcri~tic. rJ'hc face jg pinched, lhC' C)'CS are !"Ullkrn, and the 
expression is \'Cry anxious. The constant vomitin,g of fluids cnm·C'8 a wa1'ied 
appearance, and the hands sometimes prcf:cnt the washcr-wom:rn\:. skin. 
Except jn cholera, we see the Hippocratic facics more frequently jn this thrm 
in any other disease--" a sharp 110se, hollow eyes, collapsccl le11171lcs; lite ear.~ 
cold, conlracled, ancl their lobes t-unzed oul; the skin about lhe forclirarl bf'illfl 
rough, distended, aud parched; the color of the whole face being brown. blat!.·, 
li·vid, or lead-colored." There arc one or two addit ional points ahouL Lhc nbdo
men . The tympnny is usual ly excessive. owing lo the g rent relaxnt ion of llic 
walls of the intestines b.}' inflammation and exudation . 'l'he Rp\rnic dulnCSS 
may be oblilcrnted, the diaph ragm pushed up. aurl lhc apex heat or lhe ill'art 
dislocated to the fourth inters.pace. The li,·er clulness may be greatly recluccc1, 
or may, in thr mammary line, be obliterated. Jt has bern claimed thal lhh;; is 
a <listincfo·e feature of perforative peritonitis, but thC' li,·cr clulne:-:R in the 
middle mammary line may be obliterated by tympanitcs. alone. Jn the axil
lary line. on the other hand, the lfrcr clulness, though clirnini:.;hed. may prr
sist. Pneumo-peritoneum following perforation more certainly ohliteralcs the 
hepatic clulness. Jn such cases the fluid effused produces a <luhw~s in the 
lateral region; but with gas in the peritoneum, if the patient is turned on 
the left ~ide, a clear note is heard beneath the seYenth nnd <•ighlh rib. Acute 
peritonHis may present n flat, rigid abdomen throughout its cour:-e. 

Effusion of fluicl-aRcifes-is usually pre:-;cnt c:xccpl in some aC'ulc, rapidly 
fata l cases. The fla nks arc dull on percussion. T he clulnc~s may hr mornhlc. 
though this drpcncls altogcihcr upon the degree of adhcsionR. Then' may be 
considerable effusion without either movable clu lness or OucLu::i.Lion. A fri r
tion rnb may be present. as first pointed out by Bright, hut it is not 1wnrly so 
common in acute as in chronic peritonitis. 

Course.-Thc acute diffuse periton itis usual ly terminates in death. 'l~he 
most intense forms may kill within thi rty-six to forty-eight hours; more com
monly death results in four or five days, or the attack may be prolonged to 
eight or ten clays. The pulse becomes frregu lar, the hrarl-souncls weak, the 
breathing shallow; there arc liviclity with pallor, a cold !'kin with high Tcclal 
tcrnpcralurc---a group of symptoms indicating profonncl failure of the dtal 
functions for which Gee has revived the old term lipolltymia. Occasionall.r 
death occurs with great suddenness, owing, possibly, to paralysis of the heart. 

Diagnosis.-lo typica l cases the severe pain at on:-.ct, lhc distention of the 
abdomen, 1hC' tcndcrncss, the fever, the gradual Onset o( C'ffURion, col\rqwe, 
and the vomiting gi\'e a characteristic picture. CnrC'ful inquiries should al 
once he made concerning the previous condition, from which a clew cnn ofh•n 
be had m; to the sta rling-point of the trouble. ] n 31oung adults a con:-illcrable 
proportion of all cases depends upon perforating appendicitis, nnd thrrc may 
be an accolini of previous altncks o-f pain in the ilinc region, or of con~tipa
t ion a l ~rnat i ng with diarrhcca. In women the most frequent causes arc s,up
purn.iivc processes in ihc pelvic viscera, associated with sn lpingilis, abscef8C::i 
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in th(' hroad Jignmrnls. or acute puerperal infcdion. r('rforalion or ga<::=tric 
ulcer is a more• rommon fador in women than in men. It is not always easy 
to dc.frrminr tlw rau~C'. )f:.rnv cases come under oh~cnatinn for the firsl time 
with tlw ah1lomen rfo•frmkd ~ncl tender, ancl it is impo~5=ible to make a salis
fartnry <'x:unination. ·111 surh instances the pelvic organs should he examined 
with the gn·atr!'l rare. Jn txphoid fc\'Cr, if the patient is con~cious, lhr sud-
1lc•n onsl'l of pain. the• tcnclcrncss, rigidity, mui;:.clc Rpasm, an1l llw a~gra,·ation 
or the general :;yrnpto1m~ inclicatc what has happened . \\'lwn the pai.irnt is 
in clcC'p comn. on the otlwr hand, the perforation may be overlooked. rrhc Col
lnwin~ co1Hlition:-; arc mo:-:t npt 1o be mistaken for acute peritonitis : 

(n) Atulr l1'nlero-cnlitis.-Hcre the pain nncl distention nnd the i::cnf:,if ivc-
1H·~:-; on pn'!-il'lll'C' mny he nrnrkr<l. The pain is more colicky in character, the 
cli:11Tliwn if.I morr frequrnt, rind the collap:.:.e is more extreme. 

(b) '/'hr So-r(fl/ed Jrysleriral Perilonilis.-'l'his hns <lcccivccl the very 
rlcd. ;;is nlmo:-;t C'\'C'I'.\' frnlurc of genuine peritonitis. even the col l np~r, may 
hl' ~irnulat(•(l. Thr on~Pt mny he sudden. wilh ~cvcre pain in the nbdon1cn. 
t11 111lrr1w~:-; . rnrniling, <1in rrlaea. difnrulty in miclurition, fiJl(l the rharadcr
i:-:lir d1'«11hit m: . EYc·n the trmprrature may be C'lcvaled. There mny bl' reeur
l'("Jl('<' of thr ntlnrk. A ra~e lrns hren rrport(1c1 hy Hri~towc in whid1 four 
nttnrk~ orc·u1-r('(l \\ ithin a year, and it was not until special hysterical i::ymp
tomi-; dt•\·rloprd thnt lhr trur nnture of the trouhle was snspectccl. 

(r) Obsfrudiou of ll1r boll'el. ns alrracly mcntionC'tl. mny :.:.imulalc perito
niti!', hoth Jin,ing pnin, vomiting. tympanitcs, and constipation in common. 
It 111ay for a rouple or days rrnlly be im11os£iblc to rnnkc a clingnosis in the 
ahH'llC-t' of n c.:ali~f11dorr hi~forr. 

(r/) J:u1!lurr of fl// .(lbdomi;wl anem·ism or embolism of llte 8uperi01· mrs
rnlcric arlcr.11 111ny ran~C' Rymplonrn which simulnic' perilonilis. ln the lnttrr, 
sud<l<•n on~rt with ~C'\'c>re p:ii n, the collapse s.vmptorns, frequent vomiling, and 
p-rt•al di~lcntion of the ;ihdomrn rna_y be prrscnt. 

(r) I li:l\'(' nlr<'atly rcfl'rrPtl to the fact Llrnl aculC' h;l'rnorrhag ic pa ncre
ati!i;.; may hr mi:.:lnk<'n for periton it is. Lastly, a ruptui·cd tuba l prcgna11cy 
mny rl'fl{ 1111lill' nrull' p(1ritonitis. 

II. PERITONITIS IN INF ANTS 

l1critonitis mny oectir in the fetus ns a com:.cqucncc o[ syphilis, and may 
knd lo ron:--lrirtion of the howcl by fibrous ndhc:.;ions. 

In the 1ww-hom n i::rplir pcritonilis may extend from an inflnmrd cord. 
l1i!".f(·ntinn o[ tlw nhclomrn, slight swelling and rcdnrsi.:. nhoul th<' corcl, nncl 
nnt infrcqu('nl\y jnundirc nrc pre~cnl. It is an uncommon C\'('lll, and existed 
in <l111~· I of ;;1 infnnts dying wilh jnfiammation of the cord ancl scpticmmia 
(l:ung<'). 

Ouring rhilclhoo1l peritonitis arises from causes similar to tho~c affecting 
llw nrlul t. 1'(•rron1I i\'f' npprndicitis is common. Peri ton ii iR following blows 
or kic·kt-l on I hr nhilnmrn occnrs more frequently al th is prriod. Tn hoys injury 
whilP pl:1ying- footh;11l may hr fol lowed by diffuse prrito nilis. A rare cause 
in d1illlr1•11 ;~ r\tc•nsion through the cliaplHagm from an rmpycma. There 
arr on r<•ror<1 in~lances of 1writonitis occurring in several children at the same 
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F.chool. and it. ha~ hN1n nltribnlcd to s.c,wr-gas poi~oning. H was in invcstigat. 
ing an epidl'mic: or this kind al the Wamhworlh i:.chool, in London, that 
.\ nstic n 1c('i"cd lhl' post mortem wound of wl1ich he died. H iR to he remem
bered lho1t pl' ritrn1itis in (·hilclrcn may fo1low the gouorrhooa l vulrilii:; so com
mon in infant homes and ho~pitals. 

III. LOCALIZED PERITONITIS 

Subphrenic Peritonitis.- Thc general pcriloncum covering tl1c right and 
left lobr~ or UlC' li ver may be im·olvccl in an extension from the pleura of sup
purativc, luhrrru lons, or cancerous processes. ·111 various affections of the 
Ji\'C l'-C':lll('('I'. ahsrc~g, hyda.li cl cfo~ensc. and ]n affections of lhc ga! J-b\adder-
thc infla11111111Lion he localized to th e peritoneum covering lhe upper sur-
rarf' of the orga n. forms of localized subphrcni c pe riton itis ju the 
grrntrr sac arc not Foo imporlanl in rea lity as lho::;c which occur in the lesser 
pcrilonc'ulll . The a nalomiral rrlntions of this structure arc a:; follows : It 
lie:-; behincl and h('low the stomach, the g::isl ro-hepati c omcntum, and the 
anl('rior layPr of the grN1t omcn lum. Hs lowcT Jirnit forms the upper layer 
of the tramm:~n:;<' mr~o-rnlon . On either side it Teaches from the hepatic to 
the spkn ic fl exure of ihc colon, and irorn the forameu of Winslow to the 
hilus or the spleen . Hl'l1incl it ('Q\'Crs and i s tightly adherent to the front of 
11w panc·1·c·as. lts upper limit is formed by the lrnnsver~e fissure of the liver, 
ancl liy thnl portion of the diaphragm which is CO\'l'recl by the lower layer of 
tlic ri glii lalNnl ligamrnl of lhe li\'cr; the lobus Spigrlii lies bare in the cav
ity. 'l'lw for;1mrn of \r i n ~:l ow . through which the Je:-;sr r commtrnicates with 
the gn'akr prritonrum, iR rra,1ily clo!<ed by inflnnnnalion. 

Inflammatory prorcr-:.ReF-, exudates, and hremorrhages may be confined en
tirely lo the lesser pr ril om·um. rr he exudate of t.ubercnlous per itonitis may 
be co nfined to it. P erforations of ce rtain parts of the stomach, of the duode
num. ancl of lhc colon may excite inflammation in it alone; and in \'::trious 
affrcl io11s of the pancrraR, particularly trauma and h;:cmorrhagc, the eITusion 
int.o t.hr sac hns ofl rn been con[ouncled with cyst of lhi s organ. 

Rprcinl mention musl he made of the r rma rkabl c form of subphrenic 
ahsrrss ronlaining air. whi ch may simul ate closely pncumothorax, and hence 
wns rallC'd hy l.<•.nll'n pyo-p11ru111ofhora.r subvhrenicus. rr hc affection has 
bren thoroughly sl udir<l hy 8rheurlrn, )la son, :Meltzer, and Lee Di ckinson. 
Jn 112 oul or no l'l'('Ol'(ll'd C'il~('S the cause was known. In a few instances, 
as in 01w rc•p<1ri1•d h~· -:'lll•lfzrr. the subphrenic abscess seemed to have followed 

i~ an OC'(:;:isional ca use. By far the moFt frequent 
1i1C'rr. wl1irh orru 1Tt'<l in 80 of the cases. Duodenal ulcer 

(·Pnt. ] n about l 0 per cent. of the cases the appendix 
or tl1c ahsce~~. Cnnrer of thr l'lonwch is an occasional 

rnn:-;l'. Otli<•r r;1 r<' C':\llR~·~ nn• trauma. which wns prc~c·nt in one of my cases, 
prrfornlion of :in hcp:1tir or a rcnn l abF-crs~, Je~ions of the spleen, abf:.cess, and 
cy!'ls of tlir pnnc·rrnl'. 

Inn majority of nll the c:iscs jn whirh the stomach or cluodennm is per· 
fornt ed-!'0111di111e~. in<lrr<l. in lhe cases followin~ trauma. as in Case 3 of my 
series-the aht>ress con lnin t> nir. 
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'J'hc t-Jmptorns of suhphrenic ab~ce~:; rnry very c:nn~idcrably. cll'pcnding a 
gooil denl upon the primary cause. The onset, ai-: a rule, is ahmpl, pnrlirularly 
\\IH'n due to perforation of a gastric ulcer. Thnn..; arc ~f'\-crc pain, vomiting, 
dtt·n of hilious or of bloody mai<.'rial; re:spiration is cmharra~~cd. owing to 
the inrnlvcmcnt of the diaphraµw; then the cnnt'litutional l',Ymploms occur 
a~:-=<Kiatcd with suppuration, chills, irregular fever. anLl cmadalion. Sub:-=c
<1urntly perforation ma)' iakc place into the pleura or into the lung, with 
~c,·erc cough and abundant purulent expectoration. 

The perihepatic ab~ccss beneath the arch of the diaphragm, whether lo the 
ri;.dil or left o! the ~u~pcnso ry ligament, when i t doc•::; not l'Onlai n air, i~ al mo~t 
im·ariably rnislaken for rmpyema . Ut>markablc features arc supcradded wheu 
the abscc~s cavity contains a ir. On the r iglil :-:idc, wht•n Lhe ah:-:ct•:-:s hi in the 
g reater peritoneu m, aboYc the right lobe of llw liver, the diaphrngm may iJC' 
pui-hcd up lo the level of the second or third rih, and llic plty-e-ical s igns on 
pCl'CUSF-iOll and 3\l ~('llltation arc thOSC Of pll('UlllOthorax, particularly tJie tym
panilic resonance nnd the movable dulncss. The li\·c1· ii; U!:'ll<lily grcally dc
prC!:-::-:ed and there is bulging on the right side. Htill more oht"c·urc arc the 
<«1:-:e:-: of air-containing aliECC~!:=CS due lo perforation of tlH' t"l11111:1c·h or duode
num , in which the t:,as is contained in the Jcs:-:cr pcrilolll'Um. ll t•rc the dia
phragm is pus.heel up and there arc signs oi pneumothora\. on the lt'rt Ei1lC'. 
ln a large majority or all the cases which follow perforation of a g-a:-:lric ulcer 
the effusion lies hctwcen lhc diaphragm above, and the spleC'n, stomach, and 
the lefl lobe of the liver below. 

The progno~i8 in Rubphrcnic ab:::Ce$S iR not \"ery hopeful. or the cases on 
record ahout. 20 per ccnL only Jiaye recovered. 

Appendicular.-Thc most. frequent came of 1oC'alizccl pC'l'ilnniti~ in the 
male is inflammation of the appendix. \'Crmifol'lni~. The situation \';1riC'8 with 
the position o.f thi s ext remely variable rl'hc adhe~ion, prrfornlion, and 
inlraperiloneal ahsccss cavity may be l11c pehis. or lo lhc left of the 
median line in the iliac region, in the: lower right quadrant of tlie 11111hilical 
region-a not uncommon silualion-or, oi cour~c. mo~l rn'<jlt('ntty in the 
right iliac ro~:::a. Jn the rnosl com mon 8iluaiion the lol·nliz<'cl nh!:'CC'$s lies upon 
th C' ps.oas muscle, hounded by the c~cum on the right and the te rmina l portion 
of the ileum and its mcscntcry in front arnl to thC' left. 1 n nrnny o[ these 
cases the limitati on is perfect, and pos.t mortem records show that <:omplctc 
healing may lake place with the obliicration or the appendix in a mass of 
firmi:carli!'i:uc. 

Pelvic P eritonitis.-'J'hc mos.t frequent cau"c is inflammation al 1oul the 
uterus and l'a llopi;i n tu\Jes. Puerperal scplicxrnia, ttonorrhu'a, aud tuhcrcu
ln:oi~ arc the usua l ca use:::. The tubes arc the starling-point in a majority 
of the· c:i~cs. 'J'hc fimbrire become adherent ancl closcl.Y mulled lo lhc ova ry, 
and there iR grndu1dly produced a condition of thickening of the parl~. in 
"hic·h the indi\'idual organs arc scarccl:v recognizable. '!'he tuhcR arc di lated 
a111l fi ll c•(I with chcC'S.Y malter or pus. and there may he !'mall ab:::ccss cavities 
in the broad ligaments. Rupture of one of these may cause grneral perito
nitis, or the membrane may be involved by extension, as in tuberculosis of 
these parts. 
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IV. CHRONIC PERITONITIS 

r_nic following varieties may be recognized: 
Local adhesive peritonitis, a Yery common condilion, which occurs par~ 

ticularly abouL lhc spleen, forming adhesions !Jclwct•n the t<q1~ulc and llll' 
diaphragm, about the liver, Jess frequently about lhc inkslincs a11<l 111cs<.111l1•1J. 
]'oinls of thickening or puckering on ihc peritoneum occur some limes \\ itlt 
union or L11c coi ls or with fibrous bands. In a majority or such ca~cs the con
dition is mci accidentally post mortem. Tw o sets of Rj'tnploms may, howc\'cr, 
be caused by ihcsc adhesions. When a fibrous band is c1Uachcd in imch a way 
as Lo form a loop or snare, a coil of inlcstiuc may pn ss through H. Thus, of 
the 295 cases or inlcslinal obstruction analyzed by li'ilz, 63 were due to thi . .; 
cause. The scconll group is less serious ancl compl' i ~rs cases wilh pcr::;ii.:tcnl 
abdominal pain of a colicky character, sometimes rendering lifl• mi serable. 

Diffuse Adhesive Peritonitis.-This is a coni-:equ<•11cc of an acute inllam
malion, either s imple or tuberculous. The pcrilom'u111 is oblilc ratcd. Ou 
cutting through the abdominal wall, lhc coi ls of intl':-:lincs arc u:1ifonnly 
matted together and can neither be separated fro111 l'ad1 other nor can the 
visceral and parietal layers be distiogui:-:d1ecl. 'J'htTl' rnav be thickening of thl' 
layers, and the liver and spleen arc usually inrnh·l·d in the adhc:-;ion~. 

Proliferative Peritonitis.-Apart from cancer arnl luhl'rdc, \rhich proflucL' 
typica l lesions of chron ic peritonitis, the most characlcrii.:lic form is i11:1t which 
may be described under this }wading. The c~::.rntial .111alt1J11ica l foi.1lure i~ 
great thickening of the peritoneal layers, usually without mu<.:h adhc.~ion. 
The cases arc sometimes seen witli sclerosis of the stoma('h. l 11 one jnstancc 
I found it in conncclion wilh a cclcrotic condition of the ca·c·um ~rnll the lirt"t 
part of the colon. lt is not u ncommon with cirrhosis or the lirer. l n till' 
inspection o[ a case o [ th is kind there is u sually moderate cfl'ui::ion. more rar{'ly 
cxlcnRive 'l'hc peritoneum is opaque \\hitc in color, and eve rywhere 
thi ckcnccl, in patches. The omcntum is U':iuaJly rn lkd and forms a 
thickened rnass transversely placrc1 between Lhc slonrnch aml the c:olon. Till' 
peritoneum O\'Cr Lhe stomach, iulcsUnes, aml mc~cnlcry b sometime:; greatly 
th ickened. The live r and spleen may simply be adherent, or there is a e:on
clition of chronic pcrihcpalitis or pcrisplcnitis, so Urnt a layer of firm, almost 
g ri l:.i ll y connrclirn tissue of from one-fourth lo half an i1wh in thicknl'ss cnl'ir
clcs these organs. Usually lhc volume of the liver is in co11:-ct1ucnc-c greally 
reduccll. The gaslro-hepatic omentum may be con~tri<.:led by this new growth 
and the calibre o.f the portal vein much narrowed. A serous effus ion may be 
present. On account of lhe adhesions which form, the peritoneum may be 
dh·iclcd into three or four different sacs, as is more fully de~cribcd uuder the 
tuberculous peritonitis. ] n these cases the intestines arc usually free, though 
the mcsenlcry is greatly i-:.horlcncd. '!'here arc ini-:lances of chronic peritonitis 
in which the rnescntcry is so shortened by this proliferative change that the 
intestines fo rm a ball not larger than a cocoanut situated in Ow mi<ldlc liuc, 
and after the removal of the exudation can be felt as a solid Lumor. The 
intest inal wall is greatly thickened and the mucous membrane of the ileum 
is thrown into folds l ike the valvulm com1ivenlcs. 'l'his proliferative peri
tonitis is found frcqucnlly ii> Lhe subjects of chrou ic alcoholism. Jn cases of 
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Iong--c·n11tinu<'<l u:-cii.l':-1 the BCrous surfaces generally become thickened and pre
S£1nl an <1p:H1t1<', <ll•a(l white color. '!'his condition is oh:-_;crved especially in 
hepatic c·irrhn:-;il', hut .1itl'nds tumors, chronic pa~sivc conge~tiou, etc. 

Ju all forms o[ chronic peritonitis a friction may Uc felt usually in the 
llJl)ll'r ZOlll' or till' abclo111t'Il. Polyorrhon1cniti~. polyscrositis, general chronic 
inflammation or the 8Cl'Oll8 llll'llll>rancs, Concalo's di:;case (as the Italians call 
it) may otcur wilh this form as well as in the tuberculous variety. 1rhc peri
canliurn :111cl hoU1 plcurm rnay be involrnd. 

Jn :-;omc inl"tanct'~ of chronic peritonitis the membrane presents numerous 
nodular l11il'kl·11ing:<, which may be mistaken for tubercles. J. F. Paj•nc de· 
serihl'd a (·UH' of lhis sort asdocialed with disseminated growths throughout 
Uw lin'r whid1 were nol cancerous. lt has been suggested lhat some o.f the 
ca!'C'!' of lubcrculom; peritonitis cured by operation have been o[ thi'5 nature, 
hul liislologi<.:al cxami1rntion woul<l, as a rule, readily determine between the 
conditionfl.. lliura, in Japan, lias reported a case in which thc:;e nodules con
lai11cd the ova or a panu:itc. One C<.lSC has been reported in which the exciting 
eau::;e \n1s regarckcl as cholcslerin plates, which were contained within the 
granulnmaloul!i nodules. 

Chronic H remorrhagic Peritonitis.-Blood-stained ef!w;ions in the peri· 
tom.'um occm· particularly in cancerous and tuberculous disease. A chronic 
infla11111iation analogous to the hremorrhagic pachy111eningil is of the brain waR 

dL·~trihrd fir~t hy Yirchow, and is localized most commonly in the pelvis. 
]~ayer~ of llt'w connective tissue form on the surface or the peritoneum with 
large wide VC~!'C{S from which h::cmorrhage occurs. rrh is is repealed from 
lime to time with the formation of regular foyers of h:.umorrhagic effusion. 
It i~ rarely diffuse, more commonly ci rcumscribed. Probably the spontaneous 
peritoneal ha~morrhagc wiih the features of an "acute abdomen" (Church· 
man) may represent the primary form of this rare conclition. 

V. NEW GROWTHS IN THE PERITONEUM 

Tuberculous P eritonitis.-rl'his has already been considered. 
Cancer of the P eritoneum.-t\lthough, as a rule, secondary to disease or 

ihc f'lomach. liver, or pelvic organs, cases of primary cancer haYe been cle
t-1crih('cl. lt h.; prohahlc that the so·called primary cancers of the serous rncm· 
hra111's arc crulothelio111ata all(l not carcinomata. Secondary malignant pcrito· 
nifo• occurs in co111wction with all forms of cancer. His usually characterized 
l1y a number of round tumors l:'Caltcred over the entire peritoneum, sometimes 
!'nrnll and miliary, at other times large and nodular, with puckered centres. 
'l'lw di!'l'3!:'C' mo~t commonly !5tarts from the stomach or the ovaries. rrhc 
orncntum is induratecl anc.l, as in tuberculous peritonitis, forms a mass which 
lie~ transvere.c]y across the upper portion of the abdomen. Primary mnlig
nnnt di!'('fi~C o[ the peritoneum is extremely rare. Colloid is i:;aicl to have 
<lC('Urred, forming enormous ma~sc:s, which in one case weighed over 100 
JW111Hli:: . Cnnccr of this membrane sprends, either by the detachment of small 
pnrti(']e~ \\hich arc ('arriecl in lhc lymph cmrents ancl by the movements to 
1li<ta11l parts, or by contact of opposing surfaces. It occurs more frequently in 
womc.'n than in men, and more commonly at the later period of life. 
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Tl1e diagnosis of cancer of the pcriton('um is ra~y with a hi~tory of a local 
malignant disease; as when il occurs with ovarian tumor or with rancer of 
the p_ylorus. In cases in which there is no evidence of a primary le~ion the 
diagnosis may be doubtful. The clinical picture jg u~ually that of chrnnil' 
ascitcs with progrcssi,·e emaciation. 'There may he no J'en•r. Jf there i:
much effusion nothing- definite can be felt on examination . ~\ftcr lapping-, 
irregular noduks or the curled omcnlum may be felt f}•ing lramwcrsely aern~:
thc upper portion of the abdomen. l\fuHiplc nodule~, i f lai·ge, in1li call' C<lllC'('I'. 

parti cu larly in pcrtoons above micldlc life. Nodu lar tuhcreulous peritoniti~ is 
most frequent in ch ildren. 'l1he presence about ihc navel of src:onclary nodu l1•s 
and ind uraled ma:-scs is more common in ca ncer. ] nflamrnation, supp uration, 
and the discharge of pus from the navel rarely occur except in tubcrcu lou :; 
disease. Considerable enlargement of the ingui nal glands may be pre::.ent in 
cancer. 'l'he nature of the fluid in cancer and i11 t11bcrclc rn ay he 111uch a like. 
Jt may be hrr>mo r!'hag ic in both; more oftrn in ihc lallel'. The h istological 
exam ination iu ca ncer may show Jarge multinuclcar cclh; or grou ps or cells
the sprouting cell-g roups of Foul is-whi ch are extremely sugg-c:-:tive. The col
loid cancer may produce a totally different piciurc; in5trac1 of a::.eitie iluicl. the 
abdomen is occupied by the semi-solid gelatinous subslancc, and is firm, not 
fluctuatin g. 

And , la:-t ly, there are instances of cchinococci in the peritoneum which 
may simulate cancer very closely. 

VI. ASCITES 

( H ydro-peritoncwn) 

Definition.-The accumulation of ser ous fluid in U10 peritoneal cav ity. 
Etiology.- LO CA L CAUS l~S.-(a) Chronic i nflamma tio n or Lhc peritoneum, 

either si mple, cancerous, or tuberculous. (U) J'orta l oh:-.lruclion in the ter
minal branches within the liver, as in cirrl1osis and c:hronic passi\'C conge~t i on 1 
or by compression of the vein in the gastro-hcpatic omcnlum, eiU1r r hy pro
liferati\'c peritonitis, by new growths, or by ancuri1'm. (c) 'l'hromho!:-is of tlw 
portal vein. (d) Tumors of the abdomen. 'l'he liolicl i:rrowths of Lhe ovaries 
may cause considerable ar:::cites. which may complrkly mask the true condition. 
It is important lo hear in mind this possibility in the ohsturc a:-:.cites or 
women. The condition is not infrequent, as] saw four ca~cs clue to this cause 
in 1911. rrhe enla rged 5pleen in Jeukremia, less commonly in malaria, may be 
associated with recurring ascites. 

GENEllAL CAUSES.-'J'he ascites is part of a general dropsy, the r esult of 
mechanical effects) as in heart-disease, chron ic emph)•sc11u1, and sclerosis of the 
]ung. In ca rdiac lesions the effusion is sometimes confined to the peritoneum, 
in which case it is due to secondary changes in the li ver, or i t has been sug
gested to be connected with a failure of the suction action of this organ by 
which the peritoneum is kept dry. Ascites occurs also in the dropsy of Bright's 
disease, ond in hydr:rm ic states of the blood. 

Symptoms.-A gradual uniform enlargement of the abdomen is the char-
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acteristic s.rmptom of ascitcs. 'l'he PITYS1CAL SlONS are usually dislinciive. 
(n) 1'18pediu11.-.\crorcJing lo the amount of fluid the abdomen is protuber
ant and flatlcncd at the sicles. \Tith large effu~ions, the hkin is tense and 
may pm•t•nt the lirn·m albicautes. Frequently the naYel itself and the parts 
about it arc vrry prominent. Jn man)' cases the superficia l vein~ are t•nlarged 
a.ml a pll•\ us joining the mammary YCssels can he scc>n. Sometimes it can be 
drtermi1wd by prei-wrc on the:-c \'Cius that the current is from below upward. 
In somr inslnncC's, ns in thrombosis or obliteration of the portal vein, these 
stqwrfic:ial ahdominal \'Csscls may be extensi,·ely va ri cose>. About the navel 
in ca:-:rs of ri rrho!'is llll'l'C is oc·casionnlly a lnrge bunch of distended veins, the 
:-o-talil•,.l eaput 1\IC'dus::P. The heart may be displaced upward. 

(b) P alprllio11.- F' l11ct11nlion is obtained by placing the fingers of one 
linnd upon one s ide of the ~1hclome11 and by g iving a Rharp tap on the opposite 
:--ille wilh the othrr hnnd, when a wa,·e is felt to i:;.lrike as a defi nite shock 
ngain~t the appli<•d fingers. ]~ven cornparali\'cly snrn ll quantilirs of fluid 
may girn this fluttunlion :-;hock. When the abdominal walls arc thick or \'Cry 
fol, an 3:-<1'i~lant mny place the edge or the hand or a pircc or ca rdboard in 
front or the abdomen. ,\ different procr1lurc i:; :icloptcd in palpating for the 
i::oli il organs in ca~e of ascites. Jn:;tead of placing the hand flat upon the 
:1hdomcn, as in the ordi nary method, the pads or thr fingrrs onl j' are placed 
lightly upon the i-kin, ancl then by a sudden depression of the fingers the fluid 
i~ di$plncl'd and the ~oli d organ or tumor may be felt. Hy this melhocl of 
'·dipping" or clisplacemcnl, as it is called, the liYt'r may be felt below the 
rMial margin, or the spleen, or sometimes solid tumors of lhe omenlum or 
inte~tine. 

(c) l'erc11s>io11.-In the dorsal position with a moderate quantity of fluid 
in the pNitoncum the flank s are dull, while the umbilical and epigaslric 
region~, in which the intcslines fl oat, are tympanilic. This area or clea r 
rt'~OJHlll('C nrny lntvc an m·a l outline. Having obtained the l11tcral limit of the 
dulnc·!'.s on one side, if the patient turns on the opposite Ride, the fluid gravi
talP~ lo tile cl rpc.•1Hlrnt port nnd the uppermost flank is now tympanitic. Jn 
mo<lernlc effusions lhis movable dulness changes grcn Ll y in lh c.: cliffcrcnt pos
lurt':-:. Small amounts or fluid, probably under a lilrc. would scarcely give 
mnrnhlc llulne):'s, as the pt'lds nncl the renal regions hold a considerable quan
tity. ] n such cases it is bc,~t lo place the patient in the knee-elbow position, 
wlwn a clull note will be ddcrmined at the most dependent portion. By care
ful altcntion lo tl1C'!-!P detail s mistakes are usually arniclNI. 

Differential Diagnosis.-Thc following are among the conditions which 
ma.r be mi~lakcn fo r dropsy: Ovarian tumor~ in which the !-:ac develops, as a 
rn!C', unilatcrallJ, though when large it is centrally placed . The dulness is 
ant<'rior ancl the resonance is in the flank:.:. , into which the intestines are 
pn:-;hcd hy the cyst. Examination 71er i·aginam may give important inclica
lion:.:.. Jn lho~e rare instances in which gas cleYelops in the cyst tlic diag110sis 
may he very difficult. Succussion has been obtained in such cases. A distended 
bladtler rn~y rC'arh nborc the umbilicus. In such imtanc<'s some urine dribbles 
rmny, and ·i.;u~pidon of ascitcs or a Cj'St is occnsionally entertained. I once 
::nw n. trocnr l\mis:l into a cli!;lcndecl blaclrler, which was suppO$Cd to be an 
marian ry~t. and it is ~bitccl that .John Hunter tappC'd a bladder. supposing it 
to be a!-:C'itrs. ~1u·h a mi::take ~houl<l br :noillC'lJ by careful catheterization 



610 DISEASES OJ<' 'rilE DlGESTIYE SYSTEM 

prior to any op£>rati,~c procedures. And lastly, there arc large panrrratic or 
hydalid cysts in thC' abdomen which may simulate a~citt-s. 

Nature of the Ascitic Fluid.-Usually this is a rlrar ~crum, li ght yellow 
in the ascilrs of ana~mia and Bright's di~ca~c, often darker in C'olor in cirrho
sis of the Ji,·er. The specific gra,·ity is low, seldom morr than 1.010 or 1.01.i, 
wherC'as in tho fluid o[ ornrian cysts or chronic peritonitis the Rprc·ific graYily 
is over 1.0J;'>. H is alhuminous anc1 somdinH•s coagulatr" sponla1wou:-;ly. 
Dock has called attention to lhe importance of lhe slu1ly or lhr rdls in lhr 
exudate. Jn cancer very clmractcristic forms, with nuelrar figurrs . may be 
fonnd. ITa:imorrhagic effusion usua lly occurs 1n rnnrcr nncl lnhrrculoi:;i~, and 
occnf.lionally in cirrhosis. I havr alrcncly rrfcrrrcl lo UlC' instancrs o[ hf('m
orrhagic effusion in connection with r uptured tuhal prrgnancy. 

C11norn Asc1TES.-0[ lhc ca,es tnhulalrd by Mncl\rnzir, Wallis. anrl 
Scho\hc rg. 81 wcrr jn associntion wilh t umors, JG wilh the in fection::;. chiefly 
tuhcrculoi-;is, 37 ·in ru~sociation with a[edions of the thoracic duct an1l lym
phatic syi->tem, aJlCl 78 in con nection with general c1i:-:rnsc1s !=ttch as cirrho:-:.i . .; 
or thr l iw~ r. cardiac discns.e, nephritis, nmyloid cl isca:-:e, and thrombo:-.is of the 
bloo<l-vessC' ls. Jn a certain number of cases the cause or the condition is 
unknown. Qnincke recognized that there were two types, one in which there 
was a true milky or fatty fluid, the other in which the turhi(lity i~ due to 
fatty degrnrrnlion of cells or to chemical subsLwccs or a non-fatly nature. 
The fluirl or the true ehylous nscilcs is yellowish-while in color, contains fine 
fat :rlohules. n ercamy layer collects on standing, the specific gr:lVity g-C'ucrally 
exccl•ds 1.012, nnd the fat content is high. As a ru le, it tC'ncls to accumulate 
rapi<lly ancl large nmounts may be removed. ']'he fluid or p~C'urlo-chylous 
asciles is milky white, the opacity orten may va ry at rlilTcrcnt tnppings. 
M icro8ropirnlly f!IC'rc are many fine refracti le granules, but they do not girc 
r eactions for fnl. the cellul ar clements may be numerous, ancl a crrnmy layer 
ra rely forms.. T he s1wcific gravity is less than 1.012, and the total solids 
rarely exceed 2 per cent. 'J' hc fot content is low. T ... cc ilhi n combined with 
globulin nppenrs to he thr cause of th e opalescence. rr hc :wlhors from whom 
I haH' quoted conclude thnt milky ascites is characteristic or no specific mor
bid le8 ion. 'J'he prognosis is usual ly grave. 

Treat ment of the Previous Conditions.-(a) AcuTP. PER!1'01'!Trs.-Resl 
is enjoine<l upon lhc palienl by the severe pain which follmrn lhe slighle>t 
mo,·cmcnl, and he shou ld be propped in the position which givcR him greatest 
re lief. WhC'thcr morphia :'houlrl be given will clPprncl upon the caui-:;r. In 
the pnin of appendicitis nncl of perforation in typhoid fcrC'r it is hci'l to u~e 
an icr-hag an1l withhold lhc drug. Lale in the di!"ca:-:e and in hoprless. con<li
l ions it may be given freely. The opium treatment so strongly aclrncaled by 
the !ale Alonzo Clark has gone out of rngue. 

Local applications-the ice-hag, hot turpentine Btupcs, or cloU1s wrung 
out of ice-waler-may be laid upon the abdomen. 

The queBtion of lhe 1rnc of purgatives in peritonitis has of latr been warmly 
die.cussed . ~l'hC'orelirall,v it appears correct lo give :-.a l incs i n concC'ntratecl 
form, which c:rnse a rap id and prorusc exosmosis of s.rrurn from the intest inal 
vessels, rC'lieving l hc congestion :mcl reducing the ccdema, wh ich is one impor
tant f:icto r in Cflt1Bing the meteorism. H is alf:o urgl'd thnt the incref18('1l 
perista l:::is prevents the rormation of ndhc:-ion:::. ] n rcall ing the reports of 



A SCITES Gll 

lh<':-:r surrr~~ru1 rn~<'~. one is not ahrnys ronvinrrcl, howeY0r, that peritonitis 
admilly 1•\i~f1•11. ~till. in rn:-:e~ of acute p<'rilonilis clue lo extension or follow
ing npt•rntinn or in !'t'plir (·orHlilions lhc judgment of mnn.r carl'[ul men is 
cl('C'i1l<·1lly in fnHir or th<' usr of :-:alines. The majority of cases of peritonitis 
whi(·h c·onw urnlc·r tllC' C'itn• of the physician follow 1r~ions o[ tllC' ahclominal 
Yi:-N·r;1 nr itr<' dur to iwrforntion of ulcer of the stomach, the ileum, or the 
nppt·111lh:. In l"-t1<·h ra:-:rs, particularly in the large group of nppendix cases, to 
giw :-:alirw purgnti\'('i-t is, to say the least, most injudicious treatment. Jn 
tlH'sr in~tan('(•s rw·tnl injections should be <'mployed to rrlicn:! the large bowel. 
No ~y111ptnrn in nruk peritonitis is more Rrrious than lht' tymp:rnites, and 
11 011(' if.i 111orr <liflirull lo mrrt. rnw m:e of the long inhe and injrcl.ions cou
lnining turprnlinr nrn.r hr lrir<l . Drugs by the mouth c:rn not be rrtained. 

Ji'or flir rnmiling. ice nnd Rmn ll qu:rntitics of Rodn wnlcr may be employt'cl. 
rl'Jir ]l<lfi<1n! i::JiouJ<l hr fr<l 011 milk, hut if thr vomiting- is di~lrt'SRing it is hcst 
not lo nUrmpt to gi,·r fooil hy the mo11lh, but lo usr Rnrn ll nutricni encmala. 
In nil cnst•s it is hr"t lo han• n surg('on in com;ullnlion early in the di~case, 
ns lhr qurstion of oprration may come up at :my moment. In the acute forms 
of lulwr('ulouR prritonil iR oprrati,·e measurcR appear lo be more hopeful, but 
thry art' nol alwa.r;.; surcr::.sful. 

(b) l'1IHONTC P1m1TONITIR.-For the cn:::eR of rhronic prolifcraliYe perito
nitis vrry little can he donr. Thr treatment is prnctirnlly that of ai:;citc~. Jn 
nil thr:::r form~. whrn lh<' cfod.enliou b<'comrR r\trrmr. tnppinA" is indicated. 
Thr trC'nlmrnt or l11hrrr·11lo11s prriloni1is hn~ fnllrn lnrp-rly into the hnnds of 
thr surµ-ron:::. hnt th<' rrRnlf~ <1rprnd on lhr i::.tng<' al which the operat ion is 
JWrfnrmr11 nnd lhr rnrirty of !hr disen~r. With n~c!lrs the outlook it:i good; 
hut whrn lhrrC' arc luhrrculous tumors nncl mnny adhri::.ions lhc results nre 
not vrry ~afo:.fnclory. llfn.urice Hicharclson, in a child aged five, with a sus· 
prr!C'd nppt'!Hlit"itis (tumor, etc.), found I.he symptoms lo hr clue lo en largl'd, 
fuherrulous mC's(•nleric glnncls, which were removed, and the boy rema ined 
w!:'ll ri,.,, yt':m; nftcr lhe opcrntion. 

( c) ARC'IT1-:s.-Thr trc;1l111C'nl depends i:;omewlrnt on lhc lrnlmc of lhe case. 
Tn cirrhn!'i~ rarly nml rcpratrcl tapping may giYc lime for lhe rs tnbli shment 
or tlw c·ollalrral circublion, and temporary cures hn H' followrd this procedure. 
1'1'rmnm'nt <lrainag-<' \dlh Routl1ry's tuhr, inci~ion. nnd wnshing out the peri· 
to111·11rn Jrnye al~o been prnrlirrd. In the a~citcs or cardiac nnd rrnal di~cnsc 
!hr rntharlit·~ arr most ~ali:-:fartory. particularly the bitartrn.te of pota~h. giYen 
nl11ne or with jalap. and lhr larrrr dosr~ of ~all!:; gfren :in hour hrforc hreak
ra~t with ns littlr wnt1'r n~ po.::~ihle . These somelimr:; cause rapicl di~appcar· 
:rnrt• or !hr C'ffusinn. !ml tlH'Y nrr not :::o s11ccessful in ascilrR ns in pleurisy with 
pffu~ion. 'l'h<' ~tron;rrr rnlharl ir~ may :::omdimrs he ncer5;sary. The ascites 
fnrming- part of !hr grnrral ana:::arca of Bright's disease will receive consider
ation nnclf'r :mother Rection. 



SECTION VI 

DTSEA8ES OF TI-IE RESPIRATORY SYSTEM 

A. DIRl~r\ SES OF THE NOSE 

I . AUTUMNAL CATARRH 

(flay Ji'ever ) 

Definition.-A n affrction oi the upper air-paf:i::agC's, ortcn associated with 
asthnrn tic attack~. clue lo llw adlon of t he poll rn of certain g rassrs and plants 
upon a hypersrn~ili\'C mucous membrane. 

Etiology.-rl'llis afft'ction was first clcscrihc<l in 1819 by Bostock, who 
rallcd it calarrl111.~ crslil'us. Morrill Wyman. of C::unbriclgc, Mas::., wrote a 
monogrnph on .the s11hjl1cl, and clcscribccl bro forms, the ".J unc cold," or " rose 
col11." which comes on in lhC' i-;pri ng, and the :rnhmmal form, whi(·h. in the 
rniicd Statci::, c01nC's on in An~1sl and Scplcmhcr. and nrnr prr~dsts after a 
Sl'Y<' rC frost ] n lhl' Nouthern Sta tr:; ca~cs occu r all through the year. lt is 
more common in Anwrirn nnd jn Great Brilnin than on lhc Continent. rrhe 
UiRpositinn to tllC' di:-:<':1~<' is hrredihny. Women arc morC' suhjec:i to it than 
men. Young- and rni(lrlle-agccl pcrf'!ons arc most offC'n atl:1ckl'd. rrhc tl'n-
d('nrv l<'~:o;l'llS n8 ;1dnrnce!-1. Dwellers in cities are chiefly attacked. The 
cdul'nlcd nnd nrrrnus :ne most The di s<.'asc affcclr.; certain 
farnil ir~. :111cl f<Hlncl an hereditary in 3:-3 per cent. of hi s cases. 
A morbid ~c·n:-:ilivC'm•s:-; of lhe nasnl mucosa jg present in many cases. 

The di!'c·a:-:e mu!'t he diffe ren tiated from nervous corp:a (which has been 
induced hy ~uµ-,gr~lion ) and from the attacks of irrib:ilion of the nasal, con
jundind, an11 hrontliia l mucous mcmbr11ncs excited by the odor of a horse, 
or of thr "harml<'S~ necessary cat." 

Dun har's rr~c·arch<'s h:w~ placed lhc etiology of the disease on a scientific 
hasi~. Jl e has i:;hown that there ls but one cause, the pollen of grasses anll 
c<'rlnin plant:-1-. '!'he pol Im of about 130 different plants has now been exam
in('{l. of whiC'h that of ·~.'i grri:.:.srs and of only 7 other kinds of plants exert a 
clf'finil<' adinn. Th1' polh•n of rye is the most acli\'c. Dunhar and his stu
clcnti-; hnH' fouJH1 th:it thr :-:c>,·f'ril.'' of hay-fc.ver attacks is in direct proporti on 
to ti](' q11antity of pollrn prr:-:cnt in illC' atmosphere. In per:::ons preUispose<l 
lo tlw d i-:<·a~·p tlw poll<•n npplied to the conjuncti Y:I' or nasal muco~a exci tes 
rhnrnefrri~·tiC' ntla<·k~. lie has. i:::olatccl a peculiar poison of an albuminous 
nature frorn llit• pollN1. It is so powerful Urnt .0000~.5 milligTam excites 
irrilntion in llH' rcmjundin1 of a susreptihle suhjert. Thi s is the amount of 
toxin whi<.'h con·1•:-:pornls to lwo or tlirre pollen grains. It is entirely without 
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influence on normal persons. In larger doses i:.cYcrrr attacks are cau~cd, and, 
injected sulH.:utancou!;ly, it has been followed by YN)' unplca~nnl sy111ptomt". 
lie has succccclcd in obtaining an antitoxin by injt'ding the poison into ani
mal•. It is capable of culting short attacks of ordinary hay fe,·cr. 

Symptorns.-Thcsc arc, in a majority of the ca ... cs, rcry like lho:-::c of ordi
nary c·oryzn. '!'here may, howcYcr. be wuth more headache nnd distrc:::f;, and 
some paii<'nll'. bcc·omc very low-spirited. .\i the outt-cl, or CYcn daily through
out the aUark1 !'neezing may be frequent. Cough il'. a cnmn1on symptom and 
may he H'f)' distrc8sing. J:>aroxysms of a8lhma may orc·ur irnli:-:li1~guishable 
from the ordinary bronchial .form. The two COJl(lilions may imlrcd alternate, 
the patient having at one time an attack of common hay fc\'er aml at another, 
unclcl' Fimilar cii·cumstances, an attack of bronclii<1l a:.-:thtna. 

Treatment.-'l'his may be comprjscd under four l1ca<ls: Fin:t, remedies 
may he given to i111prO\'C t he stability of the nC'n'ous i;.;y~k111-~uf·h ar~cnic, 
plim:phorui:.:, and strychnia. Second ly, climatic. l hn1llers in the of the 
.\llautic f.:<.•uboanl and of the Central States enjoy compktc immunity in the 
.. \dironclaC'h and \\'hite J\fountains. As a rule lhe clisra~e is ag-grnval<.•d hy 
residence in agricultural districts. The dry mountain air is unqm1stionably 
the best; llwre is no genera l rule, and there arc ca~<.·s which clo well at the 
sc<1~ide. Third ly, the thorough local treatment of the nose, particularly the 
ck~trnc:tio11 of the Yesscls and sinuses OYC'L' the Fcn~iti\"C ::m .'ns . Fm1rl hly, the 
nntitoxin treatment of Dunbar in suitable cai-es gi,·es excl1llent rl'~ults wlicu 
um] as a prophylactic. Owing lo the peculiar nature of the diH'<l~e <1nd the 
con~tanl rC'infcdion of the mucous membranes hy pollrn on e\posure to the 
oubich.· air, it is mhisccl to sleep wilh the wi11dow8 rlo:..:Nl a1Hl lo apply the 
scrum in the morning before rising both to eye" and no~c, and a~1in during 
the day if Llic s lightt"it irr itation is felt h1 the conjunc·liY:u or nasal mucous 
membranes. The 1.1olla11lin of Dunbar is now '·on the market." 

II. EPISTAXIS 

Etiology.-Blcciling Crom the nose may mmlt frnm local or con~titutional 
conclitions. Among loca l cau~es may be mentioned traumali:-111. srnall ulcl'!':-:, 
pirking or scratching the no:;:c 1 new growlhf', and lhr JH'e~c·n<'l' of forl'ig'n 
lwdics. ID C'hronic na:-al catarrh bleeding is not infn•qul1nt. 'J'I\{' hlno1l may 
come from one or both nostrils. The flow rnay he> profu:-:e after :rn injury. 

~\ mong- grncral conditions with which uo:;;e-hk<.1ding- i:-; a~:-:oeiall' (l. the fol
lowing arc llic 111rn;t important : H occurs in ~rowing ('hilclren, parlirularl.v 
ahout tilC' age of puhcrly; more frequently in the <k1li<'alr than in thr 
;rnd 'i~orou!'. 'J'hrrr i~ a family form jn whic-h 11wny 111<·mlwrs in 
gl'ncrations arc affcetecl. J ha,·e dr:::crihcd a renlilrkahle l1crecli\nry multiple 
telan.!rirela!'i~ . a special feature of whiC'h i~ recurring 'l'hc di~easc 
has nothing lo do with hxmophilia, with which il has <·onf<n111ded. The 
bleeding- OC'(.'Urs from the telangicclasis jn the 1rn!'a\ 111uco~a . ancl from those 
in the lips, tongue, and sk in. A se\'cre ana-mia 111ay be caused by the loss 
of hlood. 

E1)istaxis is a very common event in persons or i-o-crillccl plcthoric habit. 
It is stated sometimes to precede, or to indicate a liability to, apoplexy. In 
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Ycnous engorgement cpistaxis is not common anU there may he a most ext reme 
g rade of cyanosis without its occurrence. H j1:5 fn.'cp1cnl in c:irrho~is hcpatis. 
In ba lloon and mountain ascensions, in the n•ry rarefi\•d :lt111o~phl'l'I'. ha11110r
rhagc from the nof:c is a common cYcnt. In ha.•mophilia tlH' 1H1~P r 1111k::; fir;:;t 
of the mucous membranes from which bleeding ari:o;(.•:;;. IL utt'lll':-i in all form:-: 
of chronic arnrmias, in chronic interstitial ncphrili~, and in cirrho::is of the 
liver. It precedes the onset of certain fcye rs, more particularly typhoid, wilh 
whi ch it seems associated in a special manner. \ ' iearious cpislaxis has been 
described in cases of suppression of the menses. Last.Jy, it is ~nid lo be brought 
on by certain psychical impressions, but the observal ions on this point arc not 
trustworthy. The bl ood in cpistaxi s resu lts from cupi llary oozing or cliapcdesis. 
'rhe mucous membrane is a eeply congested and there nrc often cap illary angi
omala situated usually in tile respiratory portion of the nost ril aml upon the 
cartilagi nous septum. 

Symptoms.-81igliL lia:-morrhage is not assoc iated wilh any special features. 
When the bleed ing is protracted the patients have the more seri ous man ifesta
tions oI loss of blood. Jn the slow dripping whiC'h lakes pince in some in
stances of hmmophi lia, there may be formed a rc111arkablc blood tumor pro
jecting from one nostril and extending c\·cn below the rnoulh. 

Death from ordinary cpit>taxis is Ycry rare. '!'he more blood is lost the 
greater is the tendency to clolling with spontaneous cessation of the bleeding. 

Diagnosis.-Thc diagnosis is usually easy. One point only need be men
tioned; namely, that bleedi ng from the posterior narcs occasionally occur:' 
during sleep and the blood trickles into the pharynx and may be swa llowed . ll 
vomited, it may be confounded with 11remalemesis; or, if coughed up, with 
bccmoplysis. 

Treatment.-ln a majority of the cases the hlceding cca,cs of itself. Vari-
ous simple measures be employed, such as holding the anus above the 
head, the application o{' fo the lrnse, or the inject ion o f C'Old 01' hot waler 
in to the nostrils. Astringt·nts, such as zinc, a lum, or tannin, may be usetl; 
and the tincture of the pcrchloride of iron, cli\utcd with ice-wate r, may be 
int roduced into the nostrils. If the bleed ing co mes frorn an ulcerated surface, 
an aLlernpt should be made to apply chromic acid or the ca utery. Jf the bleed
ing is at al l severe and obslinalc, the posterior narcs i::.hou lcl he plugged. One 
of the pa tients with r ph.-taxis and spider angiornala of lhl' i:;ki n and mucous 
membranes used a finger of a rubber glove with a sma ll ruhbcr lube and stop
cock by which he could dilate the gloYe finger, inserted into the nost ril, an<l 
so effectually control the bleeding. rrhe inhalation of ca rbonic-acid gas may be 
tried or a solution of gelatine or of adrenalin injected into the nostril. 

B. DISEASES OF TIIE LARYNX 

I. ACUTE CATARRHAL LARYNGITIS 

Tl1is may come on as an independent affection or in association with gen
eral catarrh of the upper r espiratory passages. 

Etiology.-Many cases are due to catching cold or to overuse of the voice; 
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t)thrrs ronw on in consrqucncc of the inhalation of irrilatinµ- l!ases. It may 
occur in lhc general e:alarrh as~ol'iated with influenza and uwa:-;\c~. Ycry 
f:CH• rr laryngitis it-; excited by traumatism, either injuries from without or the 
lodgnwnl of forc•it,rn bodies. It may be caused by the action of very hot liquids 
or corrosive poi~ons. 

Symptorus.-'J'hcrc is a sense or tickling rctcrrcd to the larynx; the cold 
air irrilatt·s <rnrl, owing to the increased ~cnsibilily of lhe mucous mcmhranc, 
the ad of inf'piralion may he painful. '!'here is a dry cough, nnd the voice is 
altered . Al !in;t it is simply husky, but soon phonalion becomes painful, and 
finally the voice may be completely Jost. In adults l11e respirations arc not 
i11crcai'Cd in frequency, but in children dpprnra is not uncommon and may 
occur in !'.lp3!-'lllOdic attacks and become urgent if there is much ccdcma with 
the inflammatory swelling. 

relw Jn ryngoscope !'hows a swollen mucous membrane of the larynx, par
ticularly the ary-cpiglottidean folds . '!'he vocal cords have lost ihcir smooih 
and shini ng appearance and arc reddened and swol len . '!'heir lllobilily also 
is grcntly impaired, owing to the infiltration o[ the adjoining mucous mem
lmmc ancl of the musclc8. /\. slight mucoid exudation C'O\'Crs the parts. The 
coustitutiomil symptoms arc not severe. There is rarely much feyer, and in 
1111.rny c:a::;c~8 the pnticnl is not se riously ill. Occasioually ca:::cs come on with 
~rr<-1ler intensity, the cough is very distressing, clcglutition is painful, and there 
may be urgent clyspnU!a. 

Diagnosis.-Thcrc is rarely any difficulty in determining the nature of a. 
case if a satisfactory laryngoscopic examination ca n he made. The severer 
forms may simulate n·dcma of the glottis. When the loss of \'Oice is marked, 
the case may be mistaken for one of nervous aphonla, but the h1rj'ngoscopc 
would decide the question at once. 'Much more difficult is the diagnosis of 
acute laryngiti s in chilclrcn, particularly in the very younp-, in whom it is so 
hard to make a proper exami nation. From ordinary laryngismus it is to be 
cfo~tingui~licd Uy the presence of fever, the mode of onset, ancl particularly the 
coryza and the previous Rymptoms of hoarseness or loss of voice. Membranous 
laryngitis may at f1rRt be quite impossible to clifforcntialc, but in a majority 
of cases of this affection there arc patches on the pharynx and early swelling 
of the cervical glands. The symptoms, too, are much more severe. 

Treatment.-Ucst of the larynx should be enjoined, so far as phonation is 
concerned; smoking should \Jc forbidden . In cases of any severity the patient 
~hould be kept in Led. 'J11c room should be at an even temperature and the 
air !-:aturnted wilh moisture. Early in the disca~c. if there is much fever, 
aconite and cit rate of potash may be given, and for the irritating painful 
cough a full close of Dover's powder at night. _\n ice-bug externally often 
gh·es great relief. 

II. CHRONIC LARYNGITIS 

Etiology.-'J'hc ca8es mually follow repeated ac11te attacks. The most 
common <'all!'C is overuse of the voice. particularly in persons whose occupa· 
tion nPcc~~itatcs f;houli ng in the open air. 'l'be constant inhalation of irritat
ing ~1di~lancct', as tohacco-!m10ke 1 may also cause il. 

Syruptoms.- 'l'he voice is usually hoarse and rough aud in severe cases may 
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be almost Jost. There is usually very little pain; only lhe 111q1IN1l'ant sense of 
tickling in the larj·nx, which causes a frequent <h·sirc lo cough . With the 
Iaryngoscope the mucous membrane looks swollen, bul much kf'S red than in 
the acute condition . In association with the granular pharyngitis, the mucou~ 
glands of the epi[(loltis and of the ventricles may be involvcrl. 

Treatment.-'J'hc nostrils should be carefully cxaminrcl, since in Fame 
instauces chronic laryngitis is associated with an°d C\'CD clepcndrnl upon ob
struction to the free passage of air through the noFe. Loral npplicat.ion mu:;l 
be made directly to the larynx, either with a bruFh or by 11wan~ of a spntj'. 
Among the remedies most recommended arc the solutions of nilrale of si!Yer, 
chlorate of potash, pcrchloride of zinc, and tannic acid. J nsulllalions of bis
muth are sometimes usefu l. 

Among directions to be given are the avoidance of 11ealcd room s and loud 
speaking, and abstinence from tobacco and alcohol. The throat should not be 
too much muflled, and morning and evening the neck should be sponged with 
cold water. 

III. CEDEMATOUS LARYNGITIS 

Etiology.-CEdema of the gloltis, or, more corrcclly, of the structures 
which form the g lotti s, a very serious affection, is met with (a) as a rare 
sequence or ordinary acute laryngitis; (b) in chronic cli~ea~es or the larynx, 
as syphi li s or tubercle; (c) in severe inna.mmatory ili~eaf.;es like diphtheria, 
in erysipelas of the neck, and in various forms of cellulitis; (d) occasionally 
in the acute infectious diseases-scarlet fever, typhuf.i, or typhoid; in Bright's 
disease, either acute or chronic, there may be a rapidly developing redcma; 
( e) in angio-neurotic redema. 

Symptoms.-There is dyspncca, increal'i ng in intensity, so that within an 
hour or two the condition becomes very critical. There is sometimes marked 
stridm· in respiration. rrhe voice becomes husky and di~nppcars. The laryn
goscope sl1ows enormous swelling of the epig1oltis, which can sometimes be 
felt with tho finger or even seen when the tongue is strongly depressed with a 
spatula. Tho ary-epiglotticlean folds arc lhc seal of the chief swel ling and 
may almost meel in the middle line. Occasionally the redcma is below the 
true cords. 

The diagnosis is rarely difllcult, inasmuch as even without the laryngcr 
scope the swollen epiglottis can be seen or felt. with the finger. The condition 
is very often falal. 

Treatment.-An ice-bag should be placed on the larynx, and the patient 
gi,·en ice lo suck. The air of the room should be moi:.;L l f the symptoms 
arc urgent, the throat shou ld be sprayed with a strong solution of cocaine or 
adrenalin and the swollen epiglottis scarified. If rclirf docs not follow, 
tracheotomy shou ld immediately he performed. The 11i gh rate of mortality 
is duo lo the fact that !his operation is, as a rule, loo long delayed. 
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IV. SPASMODIC LARYNGITIS 

(Laryngismus stridulw) 

8pa!'m of the ~lotlis is met with ia many affl•ctions of the larynx, but 
thC'rc is a ~ pc('ial di~ra~c in children which has rcccin·d the above-mentioned 
and ot h l' T' name~. 

Etiology.-.\ purely nerrnus affection. wilhout any inflnmmalory concli
lion of' the laryl1\. it orcur:o; in thi ldren IJctwccn thci ::i.~c~ of :-:ix months ancl 
lhrce :ind is mo~t com rnon]y ~cen in ronm•ct.ion with rickets. .\s 

~ hO\\ n, the di ~casc lu1; clo~c relation:.:. with Lctany and may dis
play 1nan,Y o[ till' arcc:'~ory phenomena of lhi!' d i i;;ea~l'. Ofll'll ti1c nttack Co mes 
on whrn the child has bL•c n crossed or r-.co ldcd. .Mot h('rS ~omf'limes ca1l the 
allacks "pa ~~ion fib;"' or attacks or "holding the lJrealli. " H Wl.lS ~uppo:-:cd at 
one time thal they we!'e n~~ociated with cn la rgcme nl of lhc lliymus, and the 
condition therefo re rece ived the name of lltyrnic a:-;lltma. 

The actual slate of the larynx during a parox.nm1 is a spasm of the 
adductors, hut the prccibe nature of the influences cau~ing il iR not yd known, 
"helhcr crnlric or refl ex from peripheral irritation. 'J'he disrase is not so 
common in America as in England. 

Symptoms.- Tlic ntL1ckR rnay come on eithrr in the nig-lit or in the clay; 
often ju~t as the child a\\akc:=:: . 'fherc is no cough, no ho:m•l'nc~~. hut the 
respiration i~ arrested and the child ~lrug-glc:-3 for breath . the face ~els con
gc~lt'cl. and then, with n :-;mlclen relaxation of the :--pa~m, lhe air is drawn into 
the lungs " ith a high-pikhed crowi ng $Ound . \\hi('h haR gin•n to the afl'cdion 
the narne of "child-crowing." Connd:;ions may occur during an athll·k or 
there ma y be ca rpo-peclal :=::pa :-; 111 ~ . Death may. hut ntrdy doe~. occur during 
lhC' allack. Willi the cyanosis lhc spal' m relaxes and respiration begins. The 
att<1cks mny rec ur wilh great frequ ency ll1roughoul lhe day. 

Treatrnent.-'J'J1c gum s f;hou ld be ca refu lly e:o_imirwcl ancl, if :nrol lcn and 
hot, freely lci ncC<l. ' l'hc bowels should be carefully 1·cgu lah'1l and. aR these 
children nrr ustwlly clelirnlc or nouri:-:hing- clit'l and cnd- li H·r oi l 
!'hmilcl he giren. Hy far llic mo!'t rncthocl of tr(•atmcnl is the cold 
i:;ponging. In ~l'H'rc ra ~c~. two or three limes a day the C'hi ld ~hou ld hr placed 
in a warm hath, ancl thr hack and chc~t thoroug-hi.'· i-po nged for a minute or 
two with cold walrr. :-iincc learning this prndicc from Binger, at the U ni
H'rf'ity H o:::pital , Lon don, I ha ve ~ccn many caBes in which il IH'OYcd succe~s
ful. It may be l'mploycd when the child is in a paroxysm. though if the 
atlaC'k is ~cYere and the li vi<lily is great it is much Idler lo <laBh cold waler 
into !he facr. Homctime:.: the introduction of the finger far hack in lo the 
lhroat will relicn~ the spa~rn. 

Spasmodic croup, belicYcd lo be a functional spa:--m of the muscles of the 
l:1rym, i ~ an afl't-dion :=::ecn mo~l commonly hclwf"(' ll the agel"\ of two and five 
y1·art'. According to 'l'rous~eau 's description, the child goes lo hed well, and 
:11iou t midnight or in lhe ea rly rnornjng hours awakes wilh o ppre~~cd brcath
i11:r. hari:;;h, croupy cough, and perhaps some huskiness of voice. The opprcs
~ion and di i:;t rcss for a lime arc \'Cry serious, the .face is congested, and there 
arc signs of opprnaching cyanosis. The attark pa,scs oft abruplly, the child 
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falls aRlccp and awakes U1c next morning feeling- pl•rft•c tl _,, wl'll. ' J'hC'se attacks 
may be r<.'pC'akd ror Revc ral nights in succc8Rion, arnl uRually carn•e gn•al alarm 
to the parents. \\'lid her this is entirely a {um:lional spa~m is, 1 think, doubt
ful. There arc in!'b111ces in whi ch the chi ld b,; ROmcwh<tl honrsc throughout 
tliC" day, :.rntl has slight ca ia rrhal symptoms and a hrazcn. ('l'Ot1py cough. There 
is prohahly ~li ght calarrhal laryngitis with it. 'l'hc:-c ca:-t'i:\ nn• not infrcq ucoll.v 
mi~lakcn for true croup, an<l parents arc somdimc~ UllTll'<'t'~:-><ll'ily disturUcd 
by the Rcrious vi<.•w which the physician hlkcf' of the ca~c. 'J'oo often the poor 
child, llclugccl with drugt', is longer in recovering from the Lrcalmcnt than he 
would be from t.hc discn8c. To allay the sp~1:--m a whiff or chloroform may be 
adminb.;icrcc1 , which will in a few moment s give relief, or the child may be 
placed ju a hot balh. .\ prompt emciic, such as wine o.f ipecac, will mmally 
rclic\'e the Hpn ~m, and is spec ially indicated if the chi ld ha" overloaded the 
stomach through the day. 

V. TUBERCULOUS LARYNGITIS 

Etiology.- Tuhcrclcs may arise primarily in the laryngea l muco:--a, but. in 
the g reat 111ajo1·ily of cui::cs the affection is secondary lo pul111onary tubcrcu
lo~is, in which it is met wHh in a rnriablc proportion of from 18 to 30 per 
cent. Laryngitis may occur very early in pulmonary tuberculosis. There 
may be wcll-111arked ilH'oh·ement of the 1arynx wHh signs of very limited 
trouble at one apex. 'l'hesc arc cases which, in my expe rience, run a very 
unfarnrable cour:::e. 

Morbid Anatomy.- The mucosa is at fin~t swollen and presents scalt.crl.'d 
tuhc rclc~, which seem lo begi n in the neighborhood of the hlood-vt'~sc l s. By 
tlic>ir fu i-ion small tuberculous a ri 8c, which cascalc and finally ulce rate, 
leaving Rll allow frrcgulur substance. The ulcers arc usually covercll 
wilh a g rayish cx uclalion, there is a general thickening of the mucosa 
about Utclll , whi ch is particularly marked upon the arylcnoi<h. rl,hc ulcers 
may rrodc tile lru c co l'(]s and finally destroy them, and passing clceply 1nay 
cau:::e pl·richonclrilio with necrosis and occaoionally cxfoliati on of the c.:arti-

Thc disca:::c may extend latera lly <rnd invohc the pharynx, and down-
ovcr the mucous mc 1n branc, covering the cri coid ca rtih1ge toward the 

fi'l'ophagus. Abare, it may reach the posterior w~dl of the pharynx, arnl in 
rare cm-cs extend to the fauccs and tonsils. '!'he epiglottis may he entirely 
dcslroyl'tl. There arc rare inslornccs in which cicatric ial changes go on to such 
a degree that slcnosio o[ the larynx is foducecl. 

Symptoms.-'l'hc Iir::iL indication is slight husk iness of the voirc, which 
finally deepens lo hoarseness. and in advanced stages there may b<· complete 
loss of voice. There is something very suggc~tivc in the ea rly hoarsenc::;s of 
tuberculous laryngiti s. The attention may be directed lo the lungs simply by 
the quality of lhe voice. 

The cough i8 jn part due to involvement of the larynx. Ear1y in the 
disease it is not very t roubleRome, but when the ul ccn1tion is extensive it 
becomes husky ancl ineffectual. Of the sy111ploms, none js more aggravating 
than the dysplrngia, which js met with particularly when the epiglottis is 
iill'olvcd, and when lhc uireralion has exleudecl lo the pharynx. 'rhere is no 
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more dislrt'~l'ing or painful complication in phthi:-•is. In in~b.rn(·es in which 
lhc cpiglollis is in great part destroyed with cal'h alll'mpi lo lake food there 
urc cfo•trc~~ing paroxyi-ms of cough, and cnn of i:;uffoealion. 

' rith the laryngol'('O)lC there is seen early in the clit-('<ll'C <l pallor o( the 
mucous 11wmliranc, \I hic:h ah;;o !ooh thickened ancl infillrak•cl, particularly 
that cornring the arytcuoid cartilage:::. 'l'hc ulecr::i arc ' '<.' ry charn<:ft•ri:;lic. 
They arc broad and shallow, with gray baEC:'i and ill-clcfincd outline~. rrhc 
meal cords arc infiltralefl and thickened, and ulceration is ,·cry common. 

The cliaµ-nosi~ is rarely clilncult. a::; it is mmally associated with wcll-rnarkcd 
pu lmonary di~c·al:"'c . In ca!'c of doubt the secretion [ro111 lhc h;.i~c uf an ulcer 
~hould be examined for bacilli. 

Treatment.-'J'hc voice !iliould not be used. I n lhc early i::.lagcs no method 
o[ treatment is mo re eftcdual. rrhe ulcers shouhl be sprayl!d and kept tho r
oughly cleansed wilh a solut io n of lannic acicJ, 11iln1te of ~.dl\'cr, or ~ulphate 
or zi nc. T he hu,umaUon , three times a day, of a powder of io<lofo rm wilh 
morphia, ailcr ck•arn:; ing the ulcers wW1 a i;;pray, TPlicves the pain in a majo rity 
or the CU!:iCS. Cocaine (I -per-cent. solution) applied with lhc atomizer wil l 
often enable lhc pati(1J1l to swallow h is food comfortably. 'J'ht'rc arc, hmveYC t\ 
dii-lrci::sing cases of exlcnsivc laryngeal and pharyngeal ulccrnlion in which 
eyen coca ine l o~c8 its good effects. Wl1c11 lhc epiglolti~ i::-; lost lhe diflicully 
in swallowing become~ very great. Wolfenden ~latu:; lhal lltis may be obviated 
i[ tlic patient hang8 his head oYcr the side or the bed aml sucks milk through 
a rubber lube from a mug placed ou the floor. 

VI. SYPHILITIC LARYNGITIS 

Syph ilis attacks l he larynx with great frequency. ll may rc;ull from lhe 
in lieritcd disease or be a 8Ccondary or ter fouy mani fctilation o[ the acq ufrcd 
form. 

Symptoms.-1 n secondary syphili ::; there is occul'lionall_v Nythcma of the 
larynx, which may go on to definite cata rrh, but ha1' nothing diaractcr i::::tic. 
'!'he 111·oce:;s may proceed to the :formation of superficial whitish usua lly 
~ymnu~trital l y plncecl on the cords or ventricu lar bands. :Jlucous and 
condyloniata. are rarely seen. 'rhc symptoms arc practically those of ~ l ight 
lo~~ of \'Oicc wilh laryngeal irritation, as in the simple calarrhal fo rm. 

The tertiary laryngeal le!'ions arc numerous and very scriou~. T rue gum
mata, \'ar}' ing in t:ize from lhc head of a pin to a small nul, ari:-:c in the sub
mucous ti~:;uc, mm4 commonly at the base of the cpiglotti~. Thl'.Y go through 
the clrnngcs charactcri~tic of these structures and may either break down, pro
ducing cxtensi\'l' aml deep ulceration, or-and this is more eh:uacteri::;lic of 
syphi litic JaryngiliR-in their healing form a fibrouR tissue which 8hrinks and 
produces ~tenoi-:.is. The ulceration is apt lo extend deeply and involve the car
tilage, inducing necrosis and exfoliation, and CYC'n h::emorrhag-C' from erosion 
of the arlcric~. illclcma may i;;ucldenly prove fatnl. The cicatrices which fol
low the f':e\erof':iS of the gummata 01' the heali ng o[ the ulcers produce great 
deformity. rrhe ep iglolUs. for instance, ·may be tied down to the pharyngeal 
wall or lo the epil'( loltic fol<ls, or e\'Cn to the tongue; and eventually a slenosis 
results, which may necessitate tracheotomy. 
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The laryngeal i-:.ymptoms of inherited !')'philis have the u~ual cour:-:c o( 
these lesions and appear either early, within the first fi\"C' or si\ months, or 
after puberty; most commonly in the former period. 'l'hc gu111malou~ infil
tration leads to ulceration, most commonly of the epiglottis and in the Yen
tricles, and the process may extend deeply and involYe the cartilage. Cica
tricial contraction may also occur. 

'rhc diagnosis of syphilis of the larynx is rarely difficult, ~incc it occurs 
most commonly in connection with other symptoms of the disease. 

Treatment.- The adrnini::.tration of constitutiona l remedil'S is the mo~t 
important, and under mercury and iodide o[ pola:-:P.i11111 the local Hymptomti 
may rapidly be rclic\"cd. The tertiary laryngeal 111anifQslalion::; arc always 
serious and difficult to treat. rl' hc deep ulccralin11 i8 ~pecially hard to combat, 
and the cicat ri ;.:alion may necessitate tracheotomy, or gradual dilatation, as 
practiced by Schrocllcr. 

C. DISEASES 01~ THE BlWNCllI 

I . ACUTE BRONCHITIS 

Acute catarrhal inflammation of the bronchial mucous membrane is a ver\' 
common di~casc, rarely serious in healthy <tdulb:, but \'Pry fatal in the old an;l 
in the yotmg, owing lo a:::sociatecl pulmonary co111plieationi::. H i8 bilalcral 
and affects eithe r the larger and medium ~ized luhts or the smaller bronchi, 
in which case il is known as capillary bronchiti~. 

We sha ll f.:pcak only of lhe former, as the !alter is part and parcel or 
broncho-pneumonia . 

Etiology.-,\cutc bronchitis is a common sequel of catch ing cold, and is 
often nothing more than lhe cxlemion downward of an ordinary coryi<L lt. 
occms most frequently in the changeable weather of early spring and late 
autumn. Hs nssoc·iation with cold is well indieate<l by the pop11lar rxpression 
"cold on the chc~t." H may preYail as an epidemic apart from influenza. o( 
which it is an important feature . 

Acute broncliilis is a~sociatccl with many olhcr nff('dionR, notably mrasln: 
Tt is by 110 means rare at the onset of l_yphoid fcH•r and 111:.ilari:.1. It is prc:-:
enl ali::o in asthma and whooping-cough. The l"iuhjcds or spinal c111·\·aturc arl.' 
specially liable to the disease. rrhe bronchiti!' of Hrigltl"8 di8ea:-:e, gout, and 
hcarl-disem:c i8 usually a chronic form. Jt at.tacks JlCf801li-\ of all ;1ges, but 
1110:.->t frequrntly the ,rnung and lhc old. There arc indiYiclual:-: who h:we a 
spetial dii-ipo:->ition to bronchial catarrh, and the sliµ-ht(·~t cxposun' is apt to 
bring on an atlack. Pcr~ons who li\"c an out-of-door life arc uRuall_y less sub
ject. to the di::.ca~c than those who follow Reclcnlary occupations. 

Bacteriology.- Thc pncumococcus is r('sponi-ihle for many cm:es both in 
young and old. The infection mny follow pneumonia, and· lmmchiti~ may 
recur winter after winter, with the sputum i::howing an Hlmost pun.• culture 
of the pncumococcus. Tn one patient these germ s hav(' pcr:-:istccl in the 
sputum for Reven years, with an a lmost daily cough, aggravntrcl in the winter. 
'J'hc influrma bncil\us is very common and may be found alone or with strep
tococc i. The Micrococcus catarrhalis is present in a majority of the ordinary 
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cases. \C'ry oftru in combination with other organisms. Less frequently the 
sb1ph.1 locoC'<'i. colon bnrillu,, and typhoid bacilli ha1e been found. 

Morbid Anatomy.-The mucous membrane of the lrach('a and bronchi is 
rcddl·m·d. C'ongc~lt1d. an<l CO\'Cred with mucus and muco-pus, which may be 
~Cl'Il oozing rrom the smaller bronchi, some of which are dilated. rfhe finer 
change8 in thr mucosa cunsist in desquamation of the ciliated epitlwlium, 
Fwelling ancl n•dcma of the submucosa, and infiltralion of ihe tissue with lcu
cor_yl('S. The mucous glands arc much swollen . 

Symptoms.-0ENEIUL.-'11he symptoms of an ordinary "colcl" accompany 
the on~c{ or :111 aC'ule hronrhitis.. The coryza extends lo the tubes1 and may 
al~o nffPd the lnrynx, prod11ring hoarseness, which in many rascr. is marked. 
A chil l is l'fll'C', hui lhrrC' is inrnriably a SC ll f:C' or OJJJH'(•::,~ion, with heJ.\'illCSS 
an<l lnng11or mul pains in ihe bones and back. Jn mild cases there is sca rcely 
any fc>YC'r, lint in Rl'\'NCr forms the range is from 101° to 10:)° F. The 
bronrhinl l-i,Yn1ptomr. ~et in with a feeling of tighlncss and rawness beneath the 
stern um nnd a sPn!'ntion of oppression in the chest. rrhc cough is rough at 
firl-il. and oflt•n of a ringing charader. It comes on in paroxysms which rack 
aml diflitrC':-<~ lhc patiC'nl ext remely. During the severe spells the pain may 
be Yery inlc•nsc \)(.'Jwalh the sternum and along the allachmmts of the dia
phragm. At f1r:-<t the cough is dry and the expectoration scanty and vi~cicl, 
but in a l'ew days the SC'tretion becomes muco-purulrnt ancl abundant, and 
finally purulent. \\'ith the loosening of the cough great rC'lief is experienced. 
'l'hc sputun1 i:; made up largely of pus-cells, with a variable number of the 
large round aln•olar cells, many or which contain carbon grains, while others 
hm·e uncl('l'gonc the myelin degeneration. 

l)JIYf-il C'AI~ 81GNs.-Thc respiratory movements are not greatly incrca~ed 
in frC'q11C'nry unless lhc (ever i ~ high . There are instances, howeYC'r, in which 
lhc brcalhin_g- it-i rapid and when the smaller lubes arc in volved there ii:. dys
pnCf'a. On palpation thr br011chial fl'crnitus may oflen be frill. On auscultation 
in tile r11dy ~tn gr, piping sibilant rUles arc everywhere to be heal'd. rl'hcy are 
\'ery clrnngrahlC', and :tppcar and disappear wilh coughing. With the rch1xa
tion of tlw hronrhial membra nes and the greater abundance of the srcrclion, 
tho rtdes ch:rngC' and become mucous arnl bubbling in <1uality. The lm~cs of 
thr lung!; shou ld he ca1·dully e:xami ned each day, particularly in chi ldren and 
thr ag<•d. 

Course. -The course of the disease depends on the conditions under which 
it orisei:;. 1 n hcalihy adults, by the encl of a week the fever subsides and the 
cough loosens. In another week or ten clays convalescence is fully established . 
In young- rhildrcn the chief risk is in the extension of the proce$S downward . 
Jn mca:-;J(•s and whooping-cough the ordinary bronehial catarrh is \'ery opt to 
de~cend to tlw finer tubef:, which become dilated and plugged with muco-pus, 
imlucing an•n:-:: or collapsr, and finally broncho-pneumonin. This extension 
i!' inclicafrd h,r C'hange:; in the physical signs. Usually at the hase the rtiles are 
subcrl'pitanl nnd numrro11~ and there may be areas of cldectivc resonance and 
of fC'C'hlc• o r distant t11hular breothing. In the aged and debilitated there 
nrc Rin1il:ll' 1fangrrfli if the process extends from the larger to the Rnrnller tubes. 
In old :igr thr hro11C'ltiBI trrnC'osn i~ k·ss capnhle of expelling the 1nucus, which 
is morr npl to :-;ng to tl1C' d('p(·m11·nt parts and imlucc dilntntion of the tubes 
with exfrmion of llw i11flarn111atio11 lo the contiguous air-cells. 
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Diagnosis.- 'J'hc din giim;;i~ of ncutc hronchili!' is rarC'ly difficult. Although 
the mode or (_}))f't.'t may hC' hru~que :rnd perhaps ~imu l alc pneumonia, yet the 
absence of cluliw~~ ancl i)lowing breathing. and the grm•ra l char:lC'tl' r of the 
bronchia l inflam111ation. render the: diagno!"is ras,r. Tlw complication of 
Lroncho-pncurnonia is indicniccl by the greater scn•rily of the symptoms, par
lirularly the dy~p rw.•a. lht• changed color, ancl the phyHicnl ~igns. 

Treatment.- Jn mild cases household mcmmrcs suilicc. The l1ot foot
hath, or the warm linlh, a drink of hot lcrn onacle, and a mm;;ta rd plaster on the 
rhest will often gi\"C'I relie r. Jn severe cases the patient ro;hould he in bed; 
liquids sho uld he tnkrn freely. For the dry, rncking cough, t.hc sy mptom most 
complninC'd of h.v lhc pali C'nt, Dover's powd C' r iR the hest rern C'dy. H is a. 
popular lwlirf thnl f}llinin e, in full cloRC'~, wiJI check nn oncoming cold on thl' 
<'lie~t. hut thiR is doubtful. It is a common eustom when pNsons _feel UlC' 
npprnarh of n rold lo l:1kr n Tnrki Rh h;ith. and though lllC' lig-htnc!?s nn1l 
opprl'R~ion ma.y hC' rrlicrccl h.Y it., there is in a majority of th0 cases great ri ::k. 
8onlC' of Uw RC'\'C' reRt en~l'S of hronchilii;; which I lm\'C scrn have follow('d thi :-; 
initial 'l'nrkish hat.h . No clouht. if the pcr~on could go 1o bed directly fro m 
!he hnlh. its net.ion would he beneficial. but there is grent ri Rk o( catchin g 
"cold'' jn going home from the b:1lh . Ilydrol hera p_y is most llSC·fu l in the form 
of eomprc•Rf.:C's lo the thorax or a wet pnck. Relief is ohtninecl from the un
plea!'a nt i;;cme of rnwncs~ hy kreping the air of the room i;;aturatcd with moiR
t.m·c, nnd in t.his dry Rlage the olcl-fashion('cl mi xture of the wines or antimon.r 
and ipccacun.nlrn. with liqu or :1mmonii acdatis and nitrou~ ether is useful. lf 
thc pul se is Y('ry rapid , tinrlu rC' of aconitc may he given, particularly in the 
rn;.e of r hil clrc•n. The nsr of inhalnti ons, ~nch as the compound tincture of 

ort l'n giH~ relief. For th c cough, \rh r n dry nnd irritating, opium 
Rho ulcl frrely usr<l in the form of Do\·cr'$ powder or pnrrgoric. OI course, 
in llw \·rry young nn<l the ngecl care rnrn·:.t he exercised in the use of opium. 
p:irticulnr ly if !hr :-:<•r rr li ons arc free; but fOT thc <fo;trcssing, ir ritatiYe congh, 
whic·h kP<'ps tlw patirnt awake, opium in ~o mc fnrm gives tllC' only relief. 
ll <·roin is ofl('n llC' lpful for thi s. J\ s the cough \oMC'ns and the expect.oration 
i ~ more nhuncbnt., the pnlicnt becomes more com forinh!C' . Tn thi s stage it is 
rnstomnry to ply him with expectorants of various sorts. rrhough useful 
orc·nRionally, they should not be given as n mnUcr of routine. A mixture of 
~qui ll, ammonia, nncl ~cnr7a is a favorit<' one with mnny practilioncrs a·t this 
~!a ge. l"aai11(' fr('alment is not Yery :;ucccssfu l, C\'C'Il when a si ngle organism 
hn s h('{'n rt'C'OYerc11. 

Jn lh C' aruf{· bronchitis of rhilclren, i[ tilC' amount of secretion is large 
nrnl difTir11lt lo rxprrlornlr. or if there is clyspncca and lhe color begi ns to gel 
dusky, an <' mrlir (a tablespoonful of ipecac wine) should be given at once 
and repeated if llCC('SSary. 

II. CHRONIC BRONCHITIS 

E t iology.- Thi s aflcclion may follow repealed atta cks of acute bronchitis. 
LuL it is n1ost eo mm onl _y met with in ehronic lung nffrctions, hcart-cl isense, 
aneur i ~m of llw norla, gout , [Incl renal di:?case. Tt is frc 1q11mt in lhr agl•d: 
the young rarely :ire affected. Climate nnd sca~on ha ve an important influ-
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encc. It is the cause of the wintN cough of the aged, which recurs with rcgu~ 
larity as th(' wcnlher gels cold ancl changeable. Owing lo the more uniform 
hcnting of the hnu~rs. it is much less common in Cana<la and in the nill'd 
Sl:1tt>s than in EnA"lancl. 

Morbid Anatomy. -Tl1c bronchial mucosa pre!=cnts a great variety of 
dmnf.!e.;;. ck•pcncling somewhat upon the disease with which rhronic bronchitis 
iR 3!-':'0cintecl. In Borne cases the mucous membrane iR vrrr thin. so that the 
lon,1:tit1Hlinal hands or elastic lis:.:.uc stand out prominently. 'J'hc tubes arc 
<lilafrd, the muscular and glandular tissues arc alrophiC'd, and the cpiUwlinrn 
is in grrat part ~hed. 

In othrr inl'>t:rnces the mucosa is thickC'nccl, grnnular, and infilirntrd. 1'hcrC' 
nrny he ulcerntion. pnrticuln.rly of lhc mucous follicle's. Bronchial clilntntions 
nrc not m1common nncl emphyscmn. is a constant accomprmimrnt. 

Symptoms.- ln llw rorm md with in olrl men. associn.lrcl wilh emphysema, 
gout, or hrart-clisr:t$C', lhe chief symptoms arc as follow::.: Shortnes~ of lin1alh. 
which mny not ll(' noliccahlc rxccpt on exertion . The patients "puff and blow" 
on gnin~ up hill or up a flight of sta irs. This is due not so much lo lhe 
chronic hronchilis itself ns lo ni.:socintcd emphysema or e\•cn to ca reline wenk
nc~::.. They complain of no pain. The cough is variable, changing with the 
weather :incl with the season. During the summer they may remain free, but 
cnrh succeeding wintrr lhe cough comes on with srverily and persist::.. 1' lwrc 
mny hr only a spell in th r morning. or the chic( cfo;tre::.s is at night. ''"I'hc 
spntnm in chronic bronchitis is \·ery varinhlc. Tn cnscs of the i.:o-cnll('(l <lry 
rntnrrh therr is no expectoration. Usunlly, however, it is abundant, m11co
purulenl. or cfo.:t inct]y purulent in ('hnroctcr. There arc instances in which 
Ow paficnt ('Oughs up for yrars n lhin fluid sputum. 1,herc is rnrC'l.r fr,·cr. 
Tltl' gcncrnl llC'aith may he good and the disease rnn.y prr~cnl no sNious fea
ture's apart rrom lhr linhility to induce cmphyscmn and hronrhiccln:-;i~. In 
many cnsrn it il'I nn incurable nffcclion . Pati ents improve nml the co u~h clis
n1qwnrs in the ~nmmc r time only lo return during thC' winter montlrn. 

P11Y RIC.\I, R10Ns.-Thc chest is 11s1rnlly distended, the mon'mcnls arc 
limited, and ihc condition is often that which we i;:ce in cmphy~rma. The 
pcrC'U)':)':ion nolt• is clear or hypcrrcsonnnt. On au::cult:1lion, cxpirntion is pro
longed an(l whrczy and rhonehi of various sorts arc hranl-somc high-pitchrd 
anrl piping. olhrrs deep-toned and i.:noring. Crcpitant rftlcs arc com11ion at 
the ha!'!e::. 

Clinical Varieties.-The description just given is of the ordinary ch ronic 
hronchitis which occurs ii) connection with cmphpcma and hcnrl-disrasc ancl 
in many elderly men. 'There arc certain forms which merit ~p{'{'ial descrip
tion: (a} 'J'hC'rc is a form of CTTRO~TC nRO~C'HfTTS in womrn, whirh comes 
on hctwccn the ages of twenty 3nd thirty nnd may cont inue inclcfinilrly with
out ~rrious impairment of the health. In several eases the cough followed 
infhwnza. and thrrr may be ~liglit bronchicclnsis. 

(b) lfo0Nc 11onu110~.\.-Exccsi.:i\·c bronchial secretion is met with under 
~c,·crn l condition~. It must not be mistaken for the profuse exprctorntion of 
hronchiectnsi~. Tl1c srcrci ion may be very liquid and watcry-bro11chorrl1a'a 
.~rrosa-nrnl in exlrnorrlin:uy nmount. J\fore commonly, it is purulent though 
thin. ancl wilh gr('(' ni~h or yrllc1w-grecn mas.srs. It may he thick and nnifonn. 
This profu~c bronchial sccrC'.tion is u sua lly n manifestation of chron ic bron-
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chitis, and may kacl lo clilatal ion of the tubes and ultimately lo fetid bron
chitis. l n the young the condition may persist ror years without impairment 
of health and wit bout apparently damaging the lung~. 

(c) P urnrn BHoxic111T1s.-Fetid expectoration is met with in connection 
with bronchiectasis, ga ngrene. abscess, or with decomposition of secret ions 
within phthisical cavit ies and ju an empyerna which has perforated the lung. 
There arc inst:rncPs in which. apart from any of these slates, the expectora
tion has a fetid character. The sputa are abundant, usually thin, grnyish
white in color, nncl thry ~cparate into an upper fluid layer ca pped with frothy 
mucus and a thick sed iment in which may someti mes be found dirty yellow 
masses t.hc size of peas or bea ns-the so-ca1led Dillrich's plugs. The affection 
is very rare apart from the above-mentioned conditions. Jn sever e cases it. 
leads to changes in t.he bronchial wall s, pneumonia, :rncl often to abscess or 
gang rene. ~ l dastat.ic brain abscess has fol lowed putrid bronchitis in a certain 
number of cases. 

( d ) DHY CATA IWH.-The calarrlte sec of Laenncc, a not unC'ommon form, 
j s characteri zed by paroxysms of coughing of grea t intensity, with little or 
no expectoration. ll is usually met with in elderly persons with emphj'sema. 
and is one of t.li c most ohstinat.e of a11 varieties of bronchitis. 

Treatment.-BcrnO\·al t.o a southern latitude may pre\'eut the onset. Tn 
England t.hc milder climate of Falmouth, T orq uay, and Bou rnemouth is suit
ahlc for those who cannot go elsewhere. Eg_ypt, southern France, southern 
California, and Florida furnish winter climates fo which the subjects of 
chronic bronchitis Ji,·e with the greatest comfort. With care chronic bron
chitis may prove to be the slight ailment lhat, as Oliver Wendell llohnes says, 
promotes longevity. 

The firi.:t endca\'Or is to ascertain, if possible, whether there are constitu
tional or loca l nffeclions with which it is associated. Tn ma.ny instances the 
urine is found to be highly acid, perha ps sl ightly albuminous, and lhe ar ter ies 
are stiff. 111 lhc form a::-sociated with thi s condition, so n1etimcs call ed gouty 
bronchilis. lhc at.lnck::; seem related to the defecti ve r enal elimination, and to 
th is condition lhc trcatrn!'nt should be first directed. ln other in stances there 
arc heart-cli scaRc and emphysema. In the form occu rring in old men much 
may be done in the way of prophylaxis. There is n o doubt that with pru
dence even in the most cha ngeaUle winter weather much mn.y be done to pre
vent lhe onset of chronic bronchitis. Woollen undergarments should be used 
and <'Rpccial care shou ld be taken ju the spri ng months not to change them 
for lighter ones before lhe warm weather is establiRhecl. 

Cure i:; seldom Pffectecl hy medicinal remedies. There arc instancrs in 
which iodide of polm:!'; ium acts wilh remarkable benefit, and it should alway:' 
be given a trial in cases of paroxyf:mal bronchitis of obscure origin. For the 
moming cough, bicarbonate of sodium (gr. xv, 1 gm .) , chloride o f sodium 
(gr. v, 0.3 gm.) , spirits o[ chloroform (lll v, 0.3 c .. c) in anise water and 
taken with an equal amount or warm water will be found useful (Fowler). 
Wh en there is much sense o! lif!hlness and fulln ess or the chest. the portable 
Turki f:. h bath may be tri ed . When the ~ccrction is excessive muriate or ammo
nia and scncga arc 11Rcful. Stimulating expectorants arc contraindi catC><l 
When the heart is feeble. the combination or d ig itali s and ~t rychnia is very 
bencficia1: Turpentine, Lhe old-fashioned rPmedy so warmly recommended by 
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the Duhlin phy~1riam:, h,1:-; in nwny quart('rs fallen unrl('~C'r\"C'flly into cli~u~c. 
!'reparation~ of tnr, crco:-<oh!, and tcrebc11e arc !'011H:li111r~ U1'eful. Of othl•1· 
hal:-;arnic n•111cdic~, ~arnlalpwood, the compournl tincture of bcnzoin, copaiha, 
kil:-'am of PC'ru or tolu may be used. Inhala tions o[ eucalsptus and of the 
~pray of ipC('<lt'Uanha wine arc often Yery usdul. If fetor he present, carboli 1..' 

ac:ill in thL• form of spray (1 to 2 per cent. !::olulion) will lessen the odor, 
or thymol (1 to l ,000), but the intratracl1cal medication is the mo't cflicicnt. 
.\ftcr the larynx is anrethctizcd with a 4. per cent. cocaine soluti on, inject 
with suitnhlc !',Yringc about two clrachms (8 c. c.) of oli ve oil, with ~r. 1/::! 
(11.0:12 gm .) of iodoform, and gr. lfs (0.008 gm.) of morphia if there is 
irritating coug-h . For urgent dyspncca with cyanosjs, bleeding from the arm 
gives most relief. 

Ill. BRONCHIECTASIS 

Etiology.-Thc following excellent classification is given by Barty King: 

I B1 onc111 olectmm.;{·\cutc 
('J110111c 

l
l. Cl11omc hronch1lis 
2 Broncho-pncumonIC 

.\ Pu1e .3 Ch1on1c pneumonIC 
4 Pncumomc 

11. Bronch1cctas1s 5 Plcu11tic 
B. Tuberculous 

r, . 2. Tumor 

{

1. Ancurism 

C. l raurnat1c ;3. Fon•ign body 

l. 8yphilis 

In addition thcrr if.I a cong-rnilal defect which G rawit z haf.I drscribed as bron
chiecla.<;is ·u11il'rrsolis. 

Fnqur:-tionahly thr weakening- of the hronchial wall ii' the most impor
t:rnL prohahly thl' C!'SC'ntial. factor in inducing hr{lnchiertasif.I. r-.ince the wall 
i~ lh<'n not able to resist the pres:.:ure o( air in s1.'nre ~pel l il> of cough ing and 
in straining. 1 n rnmc in:.:tances the mere weight or the a<«·11111ulatecl :-;<·crelio11 
may he :-:11flicicnt lo <fo;trnd the terminal luhuk•:-:. n:.: i~ S.<'C'n in comprPsr-.ion of 
a hronchuR hy :1ne11ri~ni. Harty l\in~ lays great :-:lrel'S on pll•ural adhcrenc:y 
n~ a factor in the initial c1ilai<1tion of the tuhr:::::. The cli ... l':ll'C' r-.ef•ms to ha\'C 
in(·rcaH.'cl in freq11cnc·_y ;.;.ineC the influcnz~l epi(kmirs or ihe pa!?il flftC'C'll )'Cars. 
Or ~i'\ ('Oll~('('lliiYe C'3~C'S in Ill_\' \\"ards in the session of ]!)Ql-0.3 from every 
one Boµ-,!n• isolalul the influenza bacillus. 

Morbid Anatomy. -Two chief forms of hroncliieclar-.if' arc rccognized-tl1c 
cylindriwl and the sacculflr-which may exist together in thr same lung. The 
conditi on may hP genenil or padinl. LT"nirersal hronchirclasis is always uni
lateral. lt occurs in rare congenital cases and is occasionally sern as a. 
SCqUCllC'C' of intcrRtiliaJ pnClllllOllia. rfhc entire bronchial tree is TCprcscntcd 
by a series of sacculi opening one into the other. The walls are smooth and 
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posl'iihlj willioul ulceration or erosion except. in the dl'Jlt•rnh·nl parts. The 
lining- 111t•rnbra11c of t.hc sacculj is usually imioolh and gli~il'11ing. 'Tht• dila
tation~ 1nay form large cysts irnmcdialcly beneath the plt•ura. ] nlcr\'rning 
bel\\'t'('n the ~acculi is a fll•nsc cirrhotic lung ti~suc. The partiul c1ilat.:.ilio11:<
tlw Bat('ular and ('_rlindrical-are co111m011 in chronic phlhi!;is, particu\;1rly al 
the apex. in chronic pleurisy al the hasc, ancl in c111pliy:-;c111;1. Herc lhc dila .. 
talion is more commonly c.rlindriccil, souwtinl(.':-1 fu:-;iform. The hronchial 
mm·ons nicmhnrnc is much hwoh,cd and sometimes there is a narrowing of 
the lunl<:n. Occai;imi;_1 ll)' one meets with a single saccular hronchicdasis in 
comwdiou with rhrnnic Uroncliiiis or cmphp:cma. 80111c of thc:-:c look like 
simple Cy!it!-:, with f'mooth wal ls, without fluid contcnfi-\. 11ronC'liiokciasis as 
an ticulc condition rnay follow the infectious {liscm:c:::, a:-:. in lhc ca:.:c8 described 
hy 8 1iarke,v, Carr, and. others. The chronic variety is a sequel o! broncliilis in 
old suhjecls. 

11 islologically t he bronchi wh ich arc tile Fcal of dil11tation show important 
clianges. lu the Ja rgc, smooth dilat~!.;011s the cyl i11drie:al is replacc<l hy a 
pavcmc11l cpithcliun1. 'l'hc muscular i::: !'{rl'ld1l'd. atrop li iccl, and the 
fibres separated; the elastic tis!'uc i:; rnudi <"irdc:lied and ~t>paratcd. Tn 
the large saccular bronchicctases and in ~omc of the cylindrical forms, due to 
retained secretions, the lining membrane is ukt•rnled. '!'he contents of some 
of lhe larger bronchiectatic cavities arc horribly l\1tid. 

Symptoms.-Thcrc arc acule caf:Cf:, U8ll<llly lhc hronc·hiolcdasis of rhil· 
f1rl'n; but a case in my wards oI the br(mcho-pncurnonic for Ill died in ~ix 
weeks from the ono:;ct. The bronchi of the lo\H'r l ol)('~ were dilated; then~ 
were nrcas of hroncho·pneumonia aud one 01· two spols of gangrene. rrhc 
patient hccnmc liemiplcgic, prolrnhl.r l'rom ab~C{'RS or the hrain. In the Jim· 
ilcd dilalalions of plithisis, emphysema, and chronic bronchi Lis lhc symptoms 
arc in great parl those of the original discaRc, and the conclition oflcn 
is not sutoipcctcd I ifc. 

Ju cxtcn ~ivc bronehieclasis the cha racters of Lhc cong'h rtnd expcc-
loralion <IJ'C 'J'hc patirnt wil J paRS the grL•HlC'I' part of the day 
without any cough anll then inn sc\·crc pa roxysm will 1Jri11g up a large quan
tity of SJ1Utu111. 'J'e11 of my cases showed this symptom. Of 2;J of my ca~C'S 

the a111ou11L for twenty-four hours was in 2 k•::o!::i than JOO c. c., in 11 from 
100-:100 c. c., in 2 almost .JOO c. c .. in 7 over GOO c. c. In one ca~c wilh o\·er 
one 1ilrc pt•r day the cavities found were very s111all. 8owcti111CR change of 
po~ition will hring- on a. \'iolcnt attack, probahly <hit' to the l'ael that some of 
the !'t'C'rl'lion llo\\S fr0111 the dilatation to 1.1 normal lube. The daily ~pell of 
coughing is 11~ual l y in the morning. The expC'doration is in many instances 
\Try cliarack'l'istic. lt is grayi~h or grayish brown in colo r, fluid. purulent, 
wilh a peculiar acid, somctirncs fetid, odor. Placed in a conicn l glass, it ~cpa
ratcs into a thick granular layer below uncl a thin 111ucoi(l intcnrning layer 
aboYc, which is capped by a brownish froth. l\I i ero~copically it consi<"ts o[ 
pus-corpuscles., oflcn large crystals of fatty acids. which arc sometimes in 
c11on 11ouF. numbers O\·cr the field and nrnrngcd in hunC"hes. Hm111atoidin 
cryRlals arc sometime~ prci;cnt. E lastic fib re~ arc 1wldom found except when 
the re is ulecration of' Liie bronchial walls. rl' ubcrclc haci\li a rc nol present. 
J n ~omc ra~ri-::, as in J O of my f.iCrics. the cxpcctoratim1 is \'Pry fetid and has a.II 
the character• of \hat descr ibed under fetid bronchitis. Nummular expcetora-
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tion, i-urh a~ ronir~ from phlhi:-:ical cavHic5, i:; nol common. Ha~morrhagc 
occttrl'l'll in 11 out of :Jj ca~es analyzed !1y :Fowler, in 17 o[ my :!l casc:3, 
slight in X. and 1'_\ln•111e in ;l .. \rt.hril i~ may occur, aml it i ~ one o[ the con
dilionl' '' ith ''hi th the pulmonary oslco-arti1ropathy i~ co111111only ai-:-;ociate1l. 
There i:-; a J'l'lllarkahlc as~oeialion or hronchicdal'i::i with ali:-:Cl':':O: or the brain. 
~\111011g J :L'/00 aulopr;ici:; at the London llo8pital ~rnd the Brompton H ospital 
U1crc were 1!J inslanL·t'S of cerebral abscess with pul111onary c.lbcasc, urnally 
broncliicc!a;is ( Schor;tcin). 

Diagnosis.-l n the extensive sacculatcd forms, unilakral and 3!-lt'Ociaterl 
with inkn•litial pneumonia or ehronic plf'uri~y, Uw diagno:-:i:; i:; ca:.->y. There i:-: 
contraction or the side, which in some insbrnc<.'s is not ut all extreme. The 
cavernous sign!:\ he chiefly at t.hc ba~e aml may vary according lo the 
condition of the whet.lier full or c111pty. There muy he the mosl cx-
<1tii~it.c arnphoric phenomena nnd loud rct-tonant rnll'R. The condilion pcrt-tisls 
for ycart-l and is not inconsiRtcnt with n. tolerably active life. rJ'hc palients 
:Crcquent.ly show signs of marked embanassmcnt of lhc pulmonary circulation. 
There is a cyano~is on exertion, the finger-tips arc clubbed, and tlie nails 
incun·cd. A condition very di!licult lo di~lingui.;:.h from bronchiccla!'.'is is a 
limited pleural c:.l\'ity communicating with a bronchus. 'l'he X-ray examina
tion is uu i111porlanl aid ln diagnosis. 

Treatment.-)lcdical tr<.•almcnt is not satisfactory, since it is impossible 
to heal the caYitic~. Posturnl treatment. is important., and the mo~t favorable 
po~ilion should he sludie<l for each patient. 8lt1t'pi11g with the head low 
favors "drainage." I haYC practiced the inject.ion of ant.it::l·ptic fluids in some 
in~lancrs with hcnefil. Intratrachcal inject.ions haYe hcen rccomrnemlcd o[ 
late. With a suitable syri nge a clrachm may be injcclecl twice a clay of lhc 
following solution: Menthol 10 parhi, guaiacol 2 pnri~, oli\'C oil 88 parlt5. 
Or better still when the odor is very ofl'cnsivc iodol'orm in oli\'e oil. The 
creosote vapor bath may be given in a small room. ~rhc patient's eyes rnust be 
protect.eel with well-filling goggles. and t11c no~trils stuffed with cotto11-wool. 
Twenty to thirty drops of creosote arc poured upon waler in a sauce r and 
\·aporizcd by placing the saucer over a spirit lamp. L\t first the vapor is very 
frritating and disagreeable, but the patient gets m-;cd to it. 'rl1e bath should 
be taken at first every other day fo r fifteen minutes, then gnidually increased 
to an hour daily. The treatment should be conlinucd for three months. I 
can recommend it as a most salisfaclory method. In suitable ca~cs, as when 
there h5 a single large cavity, drainage o_f the cavities may be atlcmptc<l. par
ticularly if the patient is in fairly good condit ion . Hc8cction of lhe overlying 
ribs has been employed. l!..,or the fetid secretion turpentine may be given, or 
tercbenc, and inhalations of carbolic acid or tbymol used. 

IV. BRONCHIAL ASTHMA 

Asthma is a term which Jias been applied to various conclilions a$sociatc<l 
with clyspnc:ca-hcncc the names cardjac and renal asthma-but ils use should 
be limited to the affection known as bronchial or spasmodic a~thma. 

Etiology.-,\11 writers a1<rce that there is in a majority of cases of bron
chial asthma a strong neurotic clement. lllany regard it as a neurosis in 
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which, according lo one \'icw, 8pasm of the hronC'hial 11111H·il'~. a(•('nnling tu th~ 
other turge~cencc of the 111uco:::a, rci:nlls Iro111 dh•turht•d i111wrrnlion, pneumo
ga:-;lrir or rn~o-motor. Of the numerous lhl'ories tlw following are the rnosl 
important: 

(J) Thai it is du(' to Rpm:m of the hronC'hia\ 111 t11'c·IP~ . a lhPnry whi<'h ha~ 
perhaps the largc:-i number o[ adherents. 'l'he o ri .~!ina l C\p1•rin11•nt~ of ('. J. 
B. Williams, upon which ii is largely ba!"ecl, have lwcn c'onfirn1cd hy Brodie. 

(2) That the at.lack i s due to swelling o[ the bronchial muc·ous membrane 
-fluefion11ry hyper:t>mia (Traube), vaso-motor turgesccnce (Wehcr), diffu ::)e 
hypen~mic swe lling (Clark) . 

(3) '!'hat in nwny Cfl !'CS it is a special form o[ inflammation of the smaller 
bro11cl1iolcs-bronchiolilis exudaliva (Cursclim;rnn). Otli Pr thcoric:-1 which 
may be mentioned arc that tllc attack depends on spaRm of lhc diuphragm or 
on reflex Rpm.iln of all the inspiratory muscles. 

A s already m entioned, tl1e so-called hay fever h;. n11 affl'dion which has 
many Tesemblances to bronchial asthma, with whith tliP all;wk:-; rnay alternate. 
In the suclclrnnc~s of om:ct and in many o( thei r f'ca tun·:-1 th e:-:e cli i-:eases ha,·e 
a great si milarity and differ only in site. aR suggr:-;ll'd h.r Kir ~\ndrew Clark 
and generally ack nowledged by ~peci alists. ) laking clue al lowan(·e for ana
tomi c<l l differences, if the structural changci:; oecu rr ing in the na:::a l mucous 
m embrane during an atla('k of hay feyer were to occu r also in \'arious part-,; 
of the bronchial muco~a, tlu .. •i r pres('nce there would afford a complete an1l 
adequate explanation or the facts ohsef\'e<l cluring a paroxy~m of bronchial 
asthma (Clark). With this statement I fully agree. but the observations of 
Cur~chmann ha ve directed attention to a icature in asthma which has been 
n eglected ; namely, llwt jn a majority or the caQrs il i1'i a~!-iociate<l with an 
exudation, such as mi ghl be supposed to comC' from a lurgr~cent 111nco:-;a and 
which is o( a ver_y charadcri stic and peculiar char:ider. Tia• liypc r·m111ia aml 
swell ing of t he mucosa and lhc cxtrc111cly viscid, le11aciou:-; 111nc·us l'X plain well 
the hindranC<.' to h1spi rali on and ex piration and aim llic qt1ality of U1c riilc:.;. 
An reclcma of the :111gio-ncu rot.i c type has been de:-cribcd in the hands and 
arms in a ~t l11na. 

Sollle general .facts with reference to etiology may he 1nentionccl The 
affection sometimes runs in :families, particularly lhoi:::c with irrilnhlc and 
unstahle ncrYous systems. The attack may be a ssociated with n euralgia or, 
as Salter mention:::, C\'CU alternate with epilepsy. )h'n arC' more frequently 
affected than women. The disease often begins in chi lrlhoo<l and ~omctimrs 

lasts until old age. For years asthmatic attacks rna.r follow whooping-cough. 
One of its mo:::.t striking peculiarities is the bizarre :md extraordinary variety 
o.f circ u111sb111ccs which at Limes induce a paroxyi..;m. .\111011 g t.11{1:-::.c local con
ditions clinialc or atmo~phcre is most important. ..\ pcr::::on 111ay be free in 
the city and inrnriuhly suffer from an attack whl'n he goes into the co unlry, 
or into one special part o.f the country. Such case::; arc h_r no means uncorn
mon. Breathi ng the air of a particular room or a d11:::.ly atmosphere may 
bring on an nttack. Odors, particularly of flowers and of hay. or c manaliou:-; 
from animal s, as the horse, dof!. or cat, may at once en use an outbreak. Fri ght 
or violent emotion of any sort may bring on a paroxysm. Uterine ancl ovarian 
troubles wcrn formerly thought to induce attacks a nd 111ay do t:iO in rare in
stances. Diet, too, has an important influence, arnl in persons subject to the 
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dis:eai:;e i=-eYcre pnroxy:-ms may be induced by OYerloacling the stomach, or by 
taking certain arlich.·~ of food. Chronic cases, in whicl1 the attacks recur year 
after year, gradually become aR!'ociatecl with emphrF-ema, and e\·ery fresh 
"cold'' induc(•:::, a paroxy::;m . .\nd, lastly. man~' cases of bronchinl asthma are 
a:;soriatC'cl with affections of the nose, particularly with hypcrtrophic rhinitis 
arnl nai:;al polypi. 

Hrit·fly ~tatcd. then, hronchial asthma is a neurotic affection, characteri zed 
hy h_vpC'ra'rnin a111l tur~Pf.:CCllCe of the mucosa of lhe i-ma\ JC'J' bronrhial tubes 
arnl a 1wculiar cxrnfolC' of mucin. The attacks may he due to clircc:t il'ritntion 
of thC' brondiinl muc·oi:;a or may he induced. reftexh·. by irritation of the na~al 
111u<·n~a. nn1l inclirrrlly, loo, hy rC'flcx influencl'R. from ~lornaC'h, int esti nes, or 
p-Pnila l org;n1~. It i!" irnporlnnt lo remember that in lhe s11Uj<'ds of asthma 
to \\hom injtdion~ of cliphllwria or other flnlitoxins arc given anaphylaxis 
rnay be induced wilh a rapidly fatal termination. 

Symptoms.- PrrmonilO I')' sensations precede some aHarks, such as chilly 
ferlings. a sense of lighlncss in the chest. flatul ence, Lhe passage of a large 
quanlil,r of urine. or grent dcprcf':sion of spirits. Rodurnal attacks arc com
mon .• \flcr a frw houri=;' ~ l e0p. lhe patient js m·ou~0d with a distressing sem:e 
nf wanl of hrrath and a feeling of great oppression in thr chrst. Soon the 
respirntor,r rfforts Urcome viol('nt, all the acce~~or,r mu!'cles are brought into 
play. and in a rl'W minutes the patient is in a parox,nm1 of the most intcn:-:c 
tl.rflpnn.1a. 'l'he faC'e is pale, the cxprc~sion anx.ious, speech is impo~sihle, antl 
in i-pilc of the mol't !-ltrenuons inspiratory efforts very little air enters the 
11111 ~8. Expiration is prolongNl and al:.:.o wheezy. 1rhr numhrr or l'C:5pirations, 
howl'H'r, iti noi much inrn'a~ed . The asthnrntic fit may la~t from a frw miu
ult•s to ~('\'C'ra] ho11r:-:. \\'hen ~eYCl'C, the ~ i gns of clcfrC'fj\'C~ al'ration SOOJl 

appC'nr, tlw face hecomcs bl•dcweJ with sweat, LhC' pul:-:e i;.; srnall and qui ck, 
the (''.\I rc111iti(':-; gC't cold. and ju~t as thC' patient seems lo be ai hi s worst the 
lm•al11ing hrgim; to easier, and often with a 1x1roxy~m or coughing relief 
i~ olib1i1w(l and exh:in~t ed lo sleep. The relief lllay be but tempo rary 
anrl a ~r('o ncl :ittnc·k may f:Oon come on. Jn a majol'ity of the cn~es CYcn in 
thC' inh•nnh; hrlwl'('ll the 11:-;Lhmntic fits the re;.;pirntion is somewhat embar
rn!'!'l'(l. Thr rough i;.; al first very Light and dry a1Hl the expectorati on is 
knaciou~. Emphy)'.:1•ma of the neck may occur during the \'iolc>nt coughi ng 
i-:pC'lh:. LTrliral'ia may break out o'·er Lhe whole body during an attack, or, 
a~ in Oil(' palic>nl, may be confined to the sk in of the inter~capular regions. 

'J1hc p11Y~1('_\1, HIGSS during an attack are very C'hnraderistic. On inspec
t inn the lhornx looks en larged, barrel-~lrnpecl. and is fixed, the amount o[ 
P\p:111i-;ion ht'illf.{ altogC'thC'r disproportionate to lhe intensity of the inspiratory 
1110H·1110nt<:::. Tlw dinphragrn is lowHcd and mm·C's but slightly. ln:-;piration is 
i-l1nrt nncl quiC'k, C'\pirntion prolonged. Percus~ion may not revea l any special 
(liff1'r('ncr. but there is ~onwtimes marked hypcrr(•sonance, particularly in 
pntienls 11 ho have had repeated attacks. 

On auscultation, with inspiration and expiration, there arc innumerable 
i;.iliilnnt and i=;onoronR r5.les of all rnrieties, piping and high-pitched, low
pi!chcd and grave. Later in \he a\lack there arc moist rillcs. 

'l'he spulum is quite cfo~tinctive, unlike that which occurs in an.v other 
affection. :Enrly jn lhc nttack it is hrought up with great difficulty :rnd is in 
the form oJ' rounded gclnt inous mn:-:;;:e~. the ~o-c::i ll cd "7Jl'1'lesn of Lacnnec. 



G30 nrRR\8ER OF 'rTTE RERPTRATOT!Y 8YRTmf 

Though hall-likr, thC'y ran he unrolclcd and really represent moulcls in mucus 
of the i::mallt·r tuh<'s. The entire expectoration may be made up of these 
somC'what trnn~lurent-looking pclkt!'. floating in a i::.mall quantity of thin 
mucus. 8omC' of illl'm are opaque. Often with the naked eye a twi~ted spi ral 
charnd<'r c:m he srcn, particnlm·ly if the sputum is sprracl on a glass with a 
black har·k ,!!ronncl. )licro~copically, many of these pellets han• a spiral struc
itnc, which rrndcr:=; thrm among the most remarkahlc bodies nll'i with in 
sputum. lt is 11ot a liiUC' curious that they should have been practically 
overlookr<l nntil dl'srrihcd hy von Curschmann. Under the microscope thr 
~pirnl~ n1·r of two form~. ln. one there is simply a twiB.ted. Rpi rally nrrang-cd 
filament of m11cin, in which arc entangled lcucocytcs, the nrnjorily of whith 
are cosinophilefl. '!'he twiRt nrny be loose or tight. rrhc second form is much 
more pcculinr. l n the centre of a tightly coiled skein of 11111cin fibri ls with n 
few scattered cells is a filament of cxlraorclinnry clearness and t.rnnsluccncy. 
probably composed of transformed mucin. 'rhese spirn ls arc cl oubtlcsR fornwd 
in the finer bronchioles nncl constiLutc the product or an acute bronchiolitiR. 
It is difficult to explain their spira l nalure. I do not know of any ob>cn-:1-
tions upon lh<' course of the currents produced by the ciliated epitheli um in 
the hronchi. hut il is ciuitc possihlc that their action mny be rotatory, in which 
ca~c. particularly when combined with i-:.pnsm of the bronchial mu:::clcs, it is. 
po$:::ihlc to conrci\'C that the mucus formed in the tube might be compelled 
to assume a spiral form. Within two or three days the sputum clrnnges en
tirely in character; it becomes muco-pnrulcnt and von Curschrnann's spiral~ 
nrc no longer to he found . They occur in all instances o( true bronchial 
asthma in the enrly period of the attack. I ha\'e neYer seen the true spira l ~ 
either in bronchitis or pnC'umonia. There :1re, in acldition, in many ca~c:-:;. the 
poinlecl. OC'l:ihcdrnl cry~tnls dcEcribed hy Leyden and sometimes ca lled asthma 
crystals. They nre idf'nlicnl \\ill, the cry~tals found in the senwn nnd in lh<' 
blood in Al one lime they were R11ppOR('(l. by their irrilaling char-
acte r, to the pnroxysms. Eosiuophiks in the blood arc enormo11 sly 
incn·a~C'(l in n~thma-to 2f:i or 35 per ccnL of the leucocytcs, or even to 53.6 
per rrnt. in onr cnsc. 

Course.-This is very variable. In severe attacks the paroxysms recur for 
three or four night::: or eYen more, and in the intennls ancl <luring the day 
there may lie wlierzing nm! cough. Early in the disease the pnti<'nt may he 
free in the morning. without cough or much dist1·ess, and the :1llach may 
appear at first to hl' of a purely nerYous charnctC'I'. In the long-standing cases 
emphy~ema almo~t inrnriahly cleYelops and. while thr pure nsthmatic fils 
diminish in frequency the chron ic bronchitis nncl shortne~s of hrrath become 
nggrn\'alcd . 

\Ye have no knowledge of the morbid mrn.tomy of true asthma. Death 
during the nUark is imknmrn. Jn long-st:rnding cm:.cs the l c~ions arc tho!;r of 
chronic hronchitii::. nnd emphyFema. 

Treatment.- The rndhmatic nltack 11sually denrnncls immediate and prompt 
trcatmrnt, mid T<'lll('clirs i-;houlcl he ndmin!slerrcl which rxpericnce hns shown 
are c:1pah lr of rrlicYing- the condition of the bronchial muroFn. A few whiffs 
of ch loroforn1 will produce prompt llvrngh temporary rl'lnxntion . "In a chilfl 
with \'cry s1•vcrc r1ihwks, rcsi:-:ting nll the 11~11;.ll rrnH'tlicR, the lrcntmcnt hy 
chlorofol'm gave imnH·diatr m1<l finally pNm;nwnt re lief. Hypodermic i11jec· 
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tion~ of pilornrpin (.!?r. 1/s. 0.008 ~m.) will som<'timcr-:. rC'lax the nrnro~a in the 
proru~<' sw(•aling. Perlt·~ o[ nitrite of :unyl may hC' broken on the lrnndker ... 
chiflf or from two to fhc clrnps of the i::olulion may he placed upon cotton-wool 
nml inhaled . 8tron,£t ~timulants giren hot or a clo~e of spirit or chloroform in 
hot whh•ky will :-0111ctimcs induce relaxation. "More permanent rrlirf i~ gi,·en 
hy th<' hypoclc.·rmic injrdion of morphia or of morphia ancl ~lryclrnine com
hi1ll'(l. In ohi-linatc and rcpratcdly recurring attackr-:. thi~ has pro,·cd a rcry 
<:nlisfartory plan. The S<.'rl:ltirc antispasmodic~, ~11ch as bcll:11lonna, hcnhanc, 
stnimoniurn, :md lohrlia, may he g i,·cn in solution or UH'cl in the form of 
cig:Hrttc:->. Nearly nil the popular remedies cilhcr in lhis form or in JKt~lilles 
contnin some plnnl of lhc order solanarea~~ wilh nilrnle or chlor:lte o( pot:lsh. 
Excellent cignrrllcs nrc now mnnu(acturcd nncl nsthmaticR try vnrious sort s, 
since one form benefits one patient, another form nnothcr patirnt. Nitre 
pnprr mndc with n f't ron:r solution of nitrate of potash is very Rrrviccable. 
Filling the room wilh lhc fum es of lhis pnper prior to rrliring- will ~omc· 
limes wnrcl off a nocturnal attack. I hnxc known srvr rnl pnlirnifli lo whom 
toharro !'moke inhnll'd was quite nR p<lr-nt as the prrpnrecl cignrettc~. 

(':111lrrizntion of lhr mucous mr111hrane of the no~e has gi\·cn grcnt rC'lief. 
pnrtirularl,r in cases wilh ~welling and irritation . 'The use of com1wr:;;:;:;ed 
nir in the pneunrntie cnbinet is very beneficial: oxygen inhalations may aim 
be tried. Jn pre\·cnting the recurrence of the attacks lhcre is no rrrnctly so 
m:rful as iodide of potas~ium, which sometimes nets like n sprrific. From 
10 to 20 grains (O.G to 1.3 gm.) three times a clay is usually !l.urricicnl. Per
;;i!llcnt h,rdrothcn1py i!l. often of va lue. 

Particular attention 'hould he paid to the diet of a'thmatie patients. A 
rnlr which experience gcnrrnlly compels them lo nrnkC' is to tnkc the hcn:ry 
mt·alF. in the cnrly part of the dny and not rel ire to heel before ga!-l.fric diges
tion ii::. completed. A~ the nltacks nrc often h1clucccl by flatulency. the carbo
h}drntrs shou ld he rrstrictccl. C'offcc is n more suitnhle drink than ten. In 
rr~prrt lo rlinrnte il i~ very climc11lt to lny rlown rulrs for a!=ilhmntiei::.. The 
pnlicnti::. nre often nrnrh helter in the city thnn in the count ry. The high and 
r1r.r nltitudc8 nrr ccrL1inly more henrficia l than the ~cn-~llorr; hut in lhe pro
lrnrk<l rnsC'8, with rmphysrma ns a secondary compliralion, the rarPfird air of 
high nltilu<le!-l. i~ nol adyanlngcous. Tn young pcr~ons I have known a rcsi
clrnre for six monfhl-i in Florida or southern California to be followed by 
prolonged freedom Crom allaeks. Egypt is a peculiarly sati!~factory winter 
climate. 

V. FIBRINOUS BRONCHITIS 
(Plastic or Croupous Broncl1ilis) 

Definition. -An acute or chronic affection, characterized by the formation 
in rcrlnin of the hronchinl tuhr!l- of fibrinous ea:-ts, which nrc expelled in 
rn rO\\'!-l.m~ of clyspn(('n ancl cough. 

fn FC'\'Cra l clisrn:-cs fibrinous mould& of the bronchi nrc formed, as in diph· 
thC'rin. (with extrnsion into the trachea ancl bronchi), jn pneumonia, and 
orr;:n.:ionnlly in phlhisis-comlilions which. howrvcr, have n olhi n i{ to clo with 
frup fihrinous hronrhili~. rrJicFC ('fl!llS nrc not to be confounded with the 
lilornl-c·a~ts which occur occnsionnlly in h:rmoptysis. 
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Clinical Description.-ncttman, in reporting a cn~c whirh occurred in 
Whitriclgc Williams's oh:-tetrical clinic at the ,JohnR H opkins lTo~pital 
analyzed all the rni:;rs from the literature since 1869, grouping them into dif
ferent elai:::.ses. 'l'hc first and most important is chronic idiopathic fibrinous 
bronchitis. It is a rare affrc-tion . O.f 27 eases, 15 were in males. It is mo:--t 
common at the micldlc period of life. The aUacks may occur al definite intc•r
yaJ~ for months or war~. The form and size of the enRls may be i<lentieal at 
each attack a~ tho~1gh Pach time precisely fhc same bronchial area was in
rnlved . The e:xpcrtoration of the casts is a~soeiatccl with pnroxyim1s of dy~p
nU"a and rouglii ng" wliieh occu r at longer or shorter intt>rrnls. F't1Yrr and 
ha:ornopty:o:is may be prei-rnl during the attack. Physiral signs u:-:.ually incliratt• 
the portion of the Jung affectccl. as there are s u pp re:-:~C'cl breath F-OU l1 ds 311(1 
numrrou8 rnles on co11ghi 11 g. A ve ry dry rillc, wi led the '·Uruil de drapeau," 
has been de:·wrihed, erwsc1d by the Yibrntion of a loosl'ned portion o( the cu~t. 

Tn five ca~cs there wrre ski n lesions. 'J'u hcrcu l o~ i :-:. i:' sorndime:; pre;:;ent. 
The casts arc 11sunl ly Tolled lip and mixed with n111cns i111d blood. When 
unrolled tlwy are large white branching structure~ . rrhc main slc111 may be 
ns thick as thr little finger. From the consistency nnd apprarancc thr.)' hare 
brcn cles.crihed as fihri nous, but they consist mninl_y o[ mucin. On cross
~cction they ~how n concent ricalh· stratified i::lruciurc, with leucoc_des ::rnll 
alveolar cp.ithelium. l.eyd<'n's o:ystals and rnn Cur:;ehmann's spi rals are 
sometimes found, and in Bcttman's case there were protozoan-like bodies. 
Death occurred in 011\y one ca~c o[ the series. 

There is a rcry TC'markahle acute form~ of which lkttma n collected Vi 
c:isC'~ . H come:-; on mo~t frequently during some feyer. a~ typhoid, pneumonia) 
or the ernptiYc fc,·cr~. ~\ fler a preliminary hronchit i:; the dy~pnn:-n increm~e:::- 1 
nncl then the ca:;.ts nre co nghccl up. Chill s and fl1Yer lu1,·e ill'en prc!:!cnt. Four 
of the Jti ras<'s proved fota l, and t he castR wrre fou nd in :;ilu. It is much 
more i::er io11R than the chronic form. There rna.v be ca~t s c:xperlorated which 
ha,·e not the arborcsccnL structure o( the true fibrinous rnoulcl s, lrnt which 
come from a Ringle tube or jls bifurcation. Somet imes Llw_y arc ve ry small 
nu<l "tail off" "into true :;.pirals. 

Fibri nous casts a re cxpertorn tccl in connedion with rhronic hcart-cli ~eno:c 

(10 ca~cs) and in pulmonar.r tuherculo~ i s (1 l ca~eR), in the latter disease 
usuallv late in the eour~c and of unfavornblc moment. Tn the albuminous 
exp<'clon.1tion following tapping of a pleur;i l exudate fibrinou::i. casts ha\'e been 
coughed up. 

Jn h:x•moptyi::.is hloocl-cn:-;ts may be cxpccloratecl, and they are not to br 
confounclccl wilh the casts of true fibrinous bronchitis which may be coup;ht>d 
up with proru~e ha'morrhnge. 

In pneumonia small fibr iuous plugs arc not uncommon in the sputum. an(l 
in a few nire insl:rncrs quite large moulds or the h1hcs may be coughed up. 

'I1hc mycclinrn or . lspergilhts fumigatus may form mcmbranou~ cast~ in 
the hrnnchi. I rcportrd an instance of the kind in wh ich n. small partial 
moulcl or this kind was expectorated, ancl there is on record a ca$:C in which 
foT long pCl'iods mcmhrancs composed of this fnngus were coughed up in 
attacks of dyspncrn. 

Pathology.-'l'hr pathology of the disease is obscure. Th e membrane is 
identical with that lo which the term croupous is applied, and the obscurity 
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relates not so much lo lhc mechanism of the production, which is probably 
the !'amc as in other mucous surfaces, as to the curious limitation of t he affec· 
lion to e:crtniu bronc:hial territories and in the ch ronic form to the remarkable 
recurrence at $>lat1•d Qr irregu lar intervals throughout a period oI many years. 

In the ratal cm:cs the bronchial mucous membrane may be fou nd injected 
or pale. Jn Hirrmer's case the epithelial lining was intact beneath the cast, 
but in that or Krct:::chy the bronchi were denuded of their epithelium. Em
phyRema is nlmosl i1wa riably present. Evidences of recent or antecedent pleu
risy are :;;ometi nlC'S found. Model, in an article published from mlumler's 
clinic, Rtates that tuberculosis was present in 10 out of 21 autopsies.. 

· Treatment.- ln the acute cases the treatment should be that of ordinary 
ncutc bronchitis. We know of nothing which ca n prevent the recurrence of the 
altack5 in the chroni c form. In the uncompli ca ted cases there is rarel y any 
(!"irngcr during the -paroxysm, even though the sy mptoms may be most cli~tress
ing and thr clyspncea and cough very severe. Inhalations of ethe r, steam, or 
a lomized \i111 r-water aid in the separation o[ the membranes. Waldenberg 
£'mploycd tlw la5t remedy with success in one case. Ewart recommends intra~ 
traelwa l injection& of olive oil. Pilocarpine might be u~cfu l , as in some in-
1'iance1; it increases the bronchial secreti on . The em ploj· meni of emetics may 
he neces~ary, and in some cases they are effective in promoting the removal of 
the casts. 

D. DISEASES OF THE LUNGS 

I . CIRCULATORY DISTURBANCES IN THE LUNGS 

~ongestion.-Thcre are two forms of congestion o[ the lungs-active and 
paSS l\'C. 

J. AcT1v1·: CONGEST ION OF TIJE LuNos.- Much douUt and confusion still 
exiRt on this subject. ]fre nch writers, foll ow ing Woillez, rega rd it as an inde
pendent primary affection (maladie de ll'oillez), aud in their dictionaries and 
lext-books allot much space to it. English and AmNican authors more cor
l'('Ctly regard it ns a symptomatic affection. Active Huxion lo the lungs occurs 
with increased ac tion o[ the hea rt, aud when Yery hot air or irritating sub
st:rnce:::; are inhaled . Io diseases which interfere loca lly with t he circulation 
the capi llar irs in the ad jacent unaffected portions may be greatly distended. 
The importance, however, o[ this co1lateral fluxion, as it is call ed, is probably 
exagge ra ted. Jn a. whole series of pulmonary affections there is this asso
ciated congestion-in pneumonia, bronchitis, pleurisy, and tuberculosis. 

The Sj'mptoms o[ active congest ion of the lungs are by no means definite. 
rl'lw de~cription given by Woillez and by other ]i'rench writers is of an affec
tion which is diflicult to recognize from anomalous or la rva l forms of pneu
monia. 'l1hc.chief symptoms described are initial chil l, pain in t he side, dysp
ncrn, moclNate cough, and temperature from 101° to 103° F. ']' he phys ical 
signs nre defrclive re~mnance, feeble breathing. sometimes bronchia l in charac
ter, and fine rrllet:;. A mnjority of cli ni cal ph,vsicians would undoubtedly class 
snch rn:;;es und <.•r inflammation of the Jung . In many epidemi cs the abnormal 
and lar rn l forn1s a re specially prevalent. 

42 
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The occurrence of nn intense and rapidly fatal congestion of the lung, fol~ 

lowing extreme heal or cold or sometimes violent exertion, i~ n•cognizccl by 
some authorr.:. Hcnforth, the oarsman, is sai<l to ha\'('> d i<.'cl from this cauBC 
Juring a raec nl llalifax. L euf has clcscril)(_'d case~ in which, in ass.ociation 
wi th drunkenness. exposu re. and cold, cl<.'ath occur red sudden ly, or within 
twenty-four hours, the only lesion found bei ng an extreme, almost h:rmor
rhagic, congest ion of the lungs. lt is by no means certain lhal in lh<':;c Ca!'es 
d('alh rea lly occurs from pulmonary congestion in the absence of ~pccific state
ments with reference to the coronary arteries and the heart. 

2 . PA SS IVJ·: CoNGESTION.-rl vo forms of this may be recognized, t.hc me
chanical uml the hypo•la(ic: 

(a) Al ecltanical congestion occurs whenever there is an ohst.aclc to the 
return of t.hc blood lo the hcmt. It is a common eve nt in many affections 
of the left hea rt. The Jnngs arc voluminous, rn s!'=et brown in color, cutting 
and ten.ring with great resistance. On section they show al first a brownish 
red tinge, and then the cut su rface, exposC'd to the air, becomes rapidly of a 
vivid red color from oxidation of the abundant ha>moglobin. This is t.hc con
clition known as brown induralion of the lung . Histologically it. is charnc
terizcd by (i) great distention of lhe alveolar eapill arics; (ii) incrca.•e in 
the conncctive~tissue elements of the lung; (iii) t.hc presence in t.he a lnolar 
walls of many cells containing altered blood-pigment; (i1·) in the alveoli 
numerous epithelial cells contai ning blood-pigment in a ll stages of alteration, 
which arc also found in great numbers in the sputum. 

H occasionally happens that this mcchnnical hyperrcmia of the lung results 
from pressure hy tumors. So long as compensation is maintained the mechan
ical congci:;t ion or t.he lung in heart di sc:.-?.se docs not produce any symptoms, 
but with enfeebled hea rt action the engorgement becomes marked and 
there arc dyspncca) co ugh) and expectoration, with the characteri st ic ah·eolar 
cells. 

(b) llyposlalic ('ongeslio11.-In fevers and adynami c slate• ge nerally it is 
\'ery common to find the bases of the lungs deeply congested, a condition in
du ced partly by the effect of graYity, the pnt.i cn ~ l,ri n;..{ rccurnl1ent in one pos
turC' for a long time, but chiefly by weak<'nccl lw:ul ar-lion. Tliat. it js not an 
effect of gravity alone is shown by the fact that a healt.hy pcnw n may remain 
in bed an inclefinit.e time without its occurrence. The pot'krior parts of t.hc 
lung arc dark in color aud engorged with blood and ~c·rnm; in some in:-'lances 
to ~uch a degree lhat the alveoli no longer contain riir :rncl port.ions o[ the lung 
sink in waler. Th C' terms splenization and hypost.atic p1wumonia have been 
µfrc' n t.o lhc~c n<hancccl grades. It is a common nffcction in protracted cases 
of typhoid fever nncl in long debi litating illn es~. Tn m:cilc:- , mctcori~m, an<l 
ahclominal tumors the bases of the lungs may be compressed and conge:-;le1l In 
llii ~ connect ion must be mentioned the form o[ prt$SiYc congest.ion met with 
in injury t.o, and organic di sease o[, the brain. Jn CCl'l'brn l apoplexy lhc ba!'=eS 
of thC' lungs arc deeply engorged, not quit.e airless, but heavy, a.nd on sect.ion 
drip with blood rind se rum. I have twice seen thi s co ndition in an ext reme 
grnclc throug lioul the lungs in death from morphia poiRoning. Jn some ln
i-:.tn nccs the lung t.ii-suc has n blacki ~ li, gelatinou ~. infillrn trcl appearance, almost 
li k(' diffu!'=C' pu lmonary apoplexy. Ocrasionnlly this congcslion i ~ most marked 
in. nnd C'YC n confined to, the hemiplcgic side. In prolonged coma the hypo-
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~tatic COOgb~tion lllil~ hC' [l!-\~OC'inlC'cl with paichC'S. of ('QllSOliclalion, clUC" to the 
aspiration of porl inns. or food into the air-pas.sag<'s. 

Tlw !'ympto111~ of hypo:~datic conges.tion arc not al all characteristic, and 
the condition ha~ to h(• sought for by careful examination of Lhe bases of the 
lung:-, when l'li~ht dulnrss, fcehle, sometimes blowing. breathing and liqnid 
rtilc~ can he dl'tC'drd. 

1'nE.\T~rnxT.-Thc treatment of congestion of thC' lung:; is usually that 
of the condition with which it is associated. Tn the intern::(' pulmonary cn
gorg('lll<'nt. whiC'h mny poi:.;sibly occur primarily. and which is met with in 
}l('arl <liH•as1.~ ancl cn1phyl'rma, free bleeding shou ld he practiced. From 20 lo 
~O ou nrrs of blood should he lnken from the nrm. and if the blood does not 
flow fn'(•ly and lhc ron clili on o[ the patient is desperate a~pirntion of the 
right nuriclc may he performed . 

CEdema.- 1 n all fornrn of intense congestion of thC' lungs there is a lran~u
clation of ~erum from the engorged capi llari es chiefly into the nir-ce~ls, but 
also into the alveolar wnlls. Not only is it very frequent in congestion. but. 
al:<o wilh inflammation, with new growths, infarcts, ancl tuherrlcs. Wlicn 
limited to the 11(•igl1horhood or an affected part, the name collat.C'ral crclerna 
is somctiml'~ appli('(I to it. 

A rule (l'(/rnw iR met with: (1) in the infections; (2) in Bright"s diReaH•; 
(3) in hrart di!'rasr. pnrticularly angina pcctoris. myocarcliti<:;. an<l Yalvc 
lesion!'.; (I) in arlcrio-s.ckrosi~; (5) pregnancy; (G) angio-neurolic mkma. 
and (7) as a complication of the epileptic tit. The theory most genrrally 
acecptl'll is lhnt of \Vl'lch 1 whose experimentR ~remecl to indicate thal pul
monary a-rll'ma is due lo a djsproportionate weaknC'FS of the k•fl ventricle. so 
that tlw blood ncct1mulatcs in the lung capillarir~ until transudntion occurs. 
Such wrnknrs~ may he hroughi about by paralysis or by spasm or the left 
venlrie1c•. Others rrgard it tis an effect of cfo;iu rh:rnrr in the vasomotor 
mcrhrmisrn of lhr lungi::. Tn some cases there arc recurr ing attacks of acute 
ccdenn1. 

Annlomieally the lung is amcmic, heavy, sodden, pils on pre::::surc, rind on 
section a large quantity of clear or blood-tinged serum flows out. Tt may 
have in plnre~ a gelatinous aspect. 

SYMPTm.rn.-Thc> on~et is sudden with a feeling of opprci::sion and pain 
in thr chl'~l and rapid brrnthing which soon becomes clyspnCC'ic or orthopnreic. 
There may h<• an incr!'Ranl short cough and a copious frothy, sometimes blood~ 
tingrd, rxprC'loralion. which may he expelled in a gush from th<.' mouth and 
no~e. 'J'lw fac·r i ~ pnle and coYcrccl with a cold sweat: the pul~r is frrhlc and 
the lwarfs ndion wrak. On•r the entire chest may hr heard pipin!! and 
buhhling rUlt'~. The• nltack may be fatal in a few hmm; or it may per:-: ist 
for bnhc• or hn·nly-f0tll" hours and then pnf.:S off. Rtevrn 1 of Olnsµ"OW. has 
rt~portrcl n ra~l' "iih 7'? nttnrks in two and a half yen rs. T h:we srcn this 
recurrC'nt form in anginn pcc·loris, each paroxysm of whieh wns aRf.:ocialecl with 
intern;(' d)'Rl!llH'll flllfl 1111 fhc frahtf('S O( acute cedema Of thC' Jun g~. 

Bleecling eho11lcl hr prarlircd at once and is often most helpful. Dry 
cupping may hC' trird. One of my patients had great rrlicf from inlrnlnt.ions 
of chloroform. Oxygrn may be 11'ed. Atropine hypodcrm irally (gr. 1/lOO, 
O.OOOG:> gm.) is somrfimrs o[ value. If there is much ngita.lion and :<cnse 
of impending cll'ath, morphia may be given hypodennically. 
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Pulmonary Hremorrhage.-This occurs in two forms--broncho-pulnwnary 
h(l!morrhage, sonwtimcs called bronchorrhagia. in which the blood is poured 
out into the bronrhi and is cxpectorntccl, and pulmonary apoph'.1"!J or pneumor
rhagia, in which the hremorrhage takes place into the ait·-cclls and the lung 
tissue. 

1. BRONC110-PPL":\ION.\HY IT.nrnnnrr.\GE; Jl;Kl\Co1~T\Sls.-Spitting of 
blood, to whirh the term ha:imopt_ysis should be restricted . results from a 
variety of conditionP., among which the following are the most important: (a) 
Jn )'01mg healthy persons h:Emoptysis may occur without warning, and after 
conti nuing for a fciw days disappear and leave no ill traces. There may be al 
the time of U1 c altaC'k no physical signs indicating pulmonary dir.;ca~e. In 
such cnl'r:.:. good hrnllh may be preserved for )'Cars and no furLhc r trouble 
occur. ' l 'hr~c c:i:-cs nrc not very uncommon, but in spite o[ the good health 
luberculo~is may be r.;ur.; peclcd. Jn Ware's important contribution to this suh
jccJ. of 38G cases of hrnmoplysis noted in private practice 62 recoYered and 
pulmon11ry clisca~c did not subsequently develop in them. (b) !Immopty.~is 
in pulmonary tuberculosis~ whjch is considered on page 194. (c) Jn con
nection with certa in cfacaH'S of the Jung, as pneumonia (in the initial stage) 
and cancer, occasiona lly in gangrene, ab:.;cel'i'. and bronchiectasis. (d) Jn 
m::rny heart affectioni'. particularly milral l esion~. IL may be profuse and 
recur nl intervals for years. (e) In 1tlceralfre affections of lite lary11.r. 
fracltea. or bronchi. Rometimes the hremorrhage is profuse and rapidly Calal. 
as when the ulcer erodes a large branch of the pulmonary artery, an accident 
which I ha,·e known to happen in a case of chronic bronchitis with emphy
sema. (() A ueurism is an occasiona l cause of h:rmoptysis. l t ma.y be sudden 
and rapidly folal when the sac bursts into the air-passages. Slight bleeding 
may continue for weeks or months, clue lo pressure on the mucous membrane 
or eros ion of U1e lung; or in some cases the sac "weeps" through the expoflctl 
larninrc of fibrin. (g) l'icariO'llS luemonlwge, which occurs in rare instances 
in cases or inlC'rruplrd rncnstrnation. rrhe instances are wel l authenticated. 
F lint mentions a case which he had 11ad under obi'cn·ation for .four )'Cars, an<l 
ITippocralcR refers to it in the aphorism, "Ilremoplysis in a woman is removed 
by an C'rupt ion of the menses." Periodical h remoptysis has also been met with 
after the remoYal of both ovaries. Even fatal hmmorrhage has occurred from 
the lung during nwm.truation when no lesion was found to arrounl for it. 
(h) Tlwre is a form of recurring lurmoplysis ·in arthritic subjects to whieh 
Sir AnclrC'w Clark has called special attention and which ali'o i$ clescrihed by 
French writcrn. rl'hc cases occur in persons ovC'r fifty years of age who urn
ally prcsrnt signs of lhe arthritic djathesis. It rarely lead s to fatal issue and 
subsides withoul inclucing pulmonary changes. (i) Hremoptysis occurs some
times ·in mal(q11a11l fei•ers and in pltr/nlra luemorrliagira. Lastly. there i.;; 
endemic ha.'mopt.ri-;if.;. due to the bronchial fluke, an affection which is confined 
to parts o( Chinn nnrl .Japan. 

Symploms.-l lrt'mopt,rsis f.:ets in, as a rule, suddenly. Often without warn
ing lhe patient rxprril'nrcs n wnrm. saltish tastP as the month fills with blood. 
Coughing is rn;ually inducc•d. There may be only an ounce or so brought up 
before the ha'monhnge slopg, or the bl eC'di ng may conti nue for days, the 
patient hringing up :.:.mall quantities. Jn other insta nces, particularly when 
a large ves~c l is eroded or an aneurism bursts, the amount is large, and the 
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patient. after a few attempts at coughing. shows signs or suffocntion and death 
is pro1luc.:cd by inundation of the bronchial ~.r~te111. Fatal h:.~morrlrnge even 
111ay oC'cur iuto a large ca,·ity in a patient debilitated hy phthi:ois withoul the 
pro<lutlion or hremoptysi~. l dissected a case of this kind at the Philadelphia 
lln;-;pital. The blood from the lungs generally ha~ charadt.:"rs which render 
it n•n<lily <li~tinguishable from the blood which is YOmilC'd. 1t, it: alkaline 
in r<'adion. frothy, and mixed with mucus, and when coagulation occurR air
huhhles arc pre:::cnl in the clot. Blood-moulds o[ the sm;Jl\cr bronchi are 
~omclinH'!:i seen. Palicnts can usually tell whether the blood has been brought 
up by coughing or hy vomiting, and in a majority of ca8l'S the hi::.tory gives 
lmportant indication~. In paroxy::mrnl ha~mopt,Ysis eonncdcd wilh menstrual 
clistu rbanl'es the practitioner should see thal the blood is aclually coughed 
up, since dcccplion may be p racticed. The spurious hiI'moptpds o[ hyslcria ls 
considered with that d isease. Naturally, the patient is al first alarmed at the 
occuncnee of bleeding, but, un less very profuse, as when due to rupture of 
an aortic aneu rism in a pulmonary cavlty. the dnnger is rarely immediate. 
The allaeks, howC\'CI', arc apt to recur for a few clays and the 8pulum 
may remain bloocl-tingcd for a longer period. Jn the grc.•at majority of cai-es 
the ha'.'morrliagc ccai-cs spontuncously. H should be rcmemlJered that Fomc 
of the hlood may be i::wallowecl and produce \"Omiting, and, artcr a clay or 
two1 the i;:lools may be dark in color. lt is not advhmblc lo examine the chest 
during an attack ~f h:1~mopt_p=is . 

2. Pt1L:'ilOXAHY .._\rOPLEXY; IT:1nrnnn11AGIC lNF.\HCT.-Tn this condition 
the hloocl is cfrul'ed into the air-cells and inter:;;titial ti:;~uc. It is usually 
diffu!'e. the parenrhyma not being broken, as is the brain li::.suc in ccrchral 
apoplexy. Somelimes, in dif'case of the brain, in septic condition::., and in 
the malignant forms of fe\'crs, the lung tisrne is uniformly infiltrated with 
blood and has, on ::-cetion, a hlack, gelatinous appearance. 

As a mlc, the ha:imonhage is limited and results from the blocking of 
a hranch o[ the pulmona ry artery either thrombus or an emholus. rrhe 
condition is most common in chronic .\\though the pulmonary 
arteries arc termina l ones, blocking is not a l ways followed by infarction; 
p;1rtly hecause the wide capillaries furnish sufficient 1111;.1!'.tomo~i~, and partly 
because the bronchial vessels may keep up the circulation. 'l'he infarctions 
oire chiefly nl the periphery of the lung, usually wcdgc-l'haped. with the base 
of the we<lge toward the surface. When recent. they arc dark in color, hard 
and firm, and look on section like an ordinary hlood-clol. Gradual changes 
l!o on, and the color becomes a reddish brown. 'J'he pleura over an infarct 
is ui-ually inrJamed. A microscopic section shows the air-cells lo be di~frnded 
\\ ith red blood corpuscles. which may also be in the alveolar walls . The 
inl'ards are usually mulliple and vary in size from a walnut to an orange. 
\'cry large ones rna.r inYolvc the greater pal't of a lobe. ln the artery passing 
to the aITectcd territory a thrombus or an cmbolus is found. rl'he globular 
thrombi. formed in the right aurieu1ar appendix. play an important part in 
the production of h::emorrhagic infarction. In many caRCR the Rource of the 
embolus can not be dif.:coverccl, and the infarct may have rrsulted from 
thrombosis in the pulmonary artery, but, as before mentioned. it is not infre
quent to find total obstruction of a large branch of a pu lmonary arlery with
out h;rmorrbage into lhe corresponding lung area. The further history of an 
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infarciion is \'ariable. lt is po:-:!'ihlc t.hat in ~omc insla11c·L·s the tirC'ulalion is 
re-cslahli~hed and the blood rcmoYc<.1. 1\ \orp t'o111monly, if lhe palit>nl liv<:s, 
the usual change~ 1!0 on in the cxt.ran1:-:alcd hloo<l and ulti111al1•ly a pi;:rn1L'11lrfl, 
puckered, fibroid pat.ch rc~ults. 8lougliing: may occur with !ht• for11111lion of a 
caYity. Occae.ionnlly gangrene rc~uU:::. Jn a. ta!'c at the l'niHrsily ll ospilal, 
Philadelphia, a gangrenous infarct. ruplurl'd and product·<l fatal 1rncu1110-
thorax. 

The ~ymploms of pulmonary apoplexy arc hy no lllC'illlR definite. 'J'hc 
concl ition may he suspected in chronic hcart-di)'!casc when ha'moptytiis occur~. 
particularly in milral slenol:'i~, but Lhc blc.•cding rnay ill' clue to the l':drcrnc 
cngo rgcrnent. \\'hen the infarct~ arc \Cry hlrgc, aml parliC'ularly in the lower 
lobe. in which they most common ly occu r, there may be s i gn~ of consol idation 
with blowing breathing and a plcu riti c fri ction. 

T 1rnATM KN T 01" P u LUONA in: IL1~J.ronu1 1 ACE.-Tltc prl'i;!'urc within the 
pulmona ry rirlery is confl.id_crably less Urnn th;_iL in the aortic fl..)'Stl'lll. The 
system is under \'aso-motor control, but our knO\rkdg{' of tlH' mutual rela-
tions of pre~::;urc in the aorta and in the pulmonary under Y<ll',Ying 
coudiii om:. is stil l very im perfect (Bradford). Thl'I'(' lllil.)' an innurnce 
on the ~ystcrnic blood-pressure without any 011 the pulmonary, :rnrl llic pre~
sure in the oue may rise while it rails in the other. or it 111:iy ri:-:r and fall in 
both together. rn ic researches of Brodie anJ Dixon intlic-ale that <lrll,!.!:S whit.:h 
raisc the periphrral blood pressu re by vaso-con:-:t rictiou increa~c the total blood 
in the lun g. Thus ergot, t.he remedy perhaps mo:-:t c•o111111only 11:-:l'il. c-au:-:c:-: a 
distinct. ri 8c in the pulmonary blood-pressure, whjJe aconite produce~ a definite 
fall. 

The question is beset wjth difficulties, ancl experi menta l work is 
means in accord. Jn a recent study Wig-gers conciu<lr~ lhttl in the cnrly 
of hfernoptysis, when the breathing is not alLerccl, lo\\cring of the blood prl';'
sure within the pulmonary circuit can not be accornpli:-;lw<l hy the ni trites, but 
this can only be done with the cardi ac dcprc~::;anti-. irnrh n:-1 e; lil nrofo rm and 
the pituitary extract~; nncl in the la ter slag('R of an allndi:, when the lmHt 
is \'Cry rapid , pitu itary ext ract i:-; the only drng lh at rni:-:c:-; :-;ys\l•mic prc;;;-;un· 
whil e simultan(•ously lowe ring that in the pul111on:iry rirC'u il. 

'J'he anatomical condition in hmrnopty~is is eithe r hyperam1ia or thr hron
chial muco!:'a (or of the lung tissue) or a pcrforalC'll \'N•:-:cl. In the lalll'r C<l~1' 
the pat ient. ortcn passes rapid ly beyond treatment. though tlwrc arc in:-tan<·c:::; 
of the mosl profm:e h:;cmorrhagc. which must have collie from a pt1 rforatc1l 
artery or a ruptured aneu rism, in which rccovcr.r ha~ oc·C"urred. Practically. 
for treatment, we Rhould separate th('~C casri-, a:-. the rl'llll'<l il'~ whi<-h would bt• 
applicable in the cn~e of conge$tcd and blcc<ling muc·o:-a woulcl he a~ much 
out of place in a case of ha~morrhagc from n1pturc.'<l anl'tiri:;m il8 in a cut 
radial artery. When the blood is brought up in large quanLitil's, it is almo~t 
certai n either that an ancurism has rn pturcd or a ve:;scl has hl'C'll crodcil. Jn 
the instances in which the sputum is blood ti nged or wlwn liH' blood is in 
smaller f] Uantiti cs. bleeding comes by di aprdc~io from hypcra.'111ic ve~scl!:. In 
such cases the hremorrhagc may be beneficial in rclicYi ng the rongl'~tecl blood
vessels. 

The indica ti ons arc Lo reduce the frequency of the 1warl-hcatR nncl to lower 
the blood-pressure. The lrnlh, Das Blut isl cin ga11z bcsu11dcnr !:!aft, is 
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<[rikinµ-ly tlllpha>iZl'(] IJy [he frightened slate Of the pa[icnl. Jks[ or [Jie 
hody and pracc of the mind-"quies~ securilas~ silenlium" of Ccl!'us--should 
he sccurl'd. If there i:s marked restlcssncs~, morphia hypodcrmirally (gr. 
1(;. 0.011 gm.) is a1his1blc. Turn lhc patient on the affcctccl side, i[ known, 
as tlw rcgur;:ritation is le!'S apt to occur into the bronchi of the sound lung. As 
.\rPla'u~ rl'marks. in ha'rnopty~is the patient despairs from the fir~t, and needs 
to he :-tron~ly l'('a:-:~urcd. Death is rarely due directly lo ha'moplysis; patients 
die aflrr. not of it (S. West). In lhe majority ol cases or mild h3'mop!ysis 
this iF> :-;ulficil'nl. EYcn when the patient insists upon going about, the bleeding 
may !'fop spontaneously. The diet should be light an<l unstimulating. Alcohol 
~hould not be u!-l-rd. The patient may, if he wishes, have ice lo suck. Small 
do~cs of aromatic sulphuric acicl may be giYcn, but unlcs.s the bleeding is 
protracted styptic and astringent mccliciucs arc not indicated. For cough, 
which is always prc!-l-cnt and disturbing, opium should he freely given, and 
is or all meclieinc's mo8t serviceable in h~moptysis. Digitalis should not be 
usccl, as it rai::-cs the blood-pressure in the pulmonary artery. Aconite, as it 
lowers the Jlrl'~trnre, may be used when there is much vascular excitement. 
Ergot. lannic at'id, and lead, which are so much employed, ha\·c little or no 
influence in li~L'mopl_r$.iS; ergot probably does harm. One of the most satis
factory mcom of lowering the blood-pressure is purgation, and when the bleed
ing is prolraclcd i:;alt~ may be freely gi\·cn. In profuse ha:!moptysis. such as 
comes from erosion of an artery or the rupture of an ancurism, a fatal res1ilt 
is common. and y<.•t post mortem eYidence shows that thrombosis may occur 
with healing in a rupture o[ considerable size. The fainting induced by the 
loFs of blood is prohnbly the most efficient means of promoting thrombosis, 
and it was on thi8 p1·inciple that formerly pat ients were bled from the arm, 
or from both ar1ufl., as in the case of Laurence Sterne. Ligatures. or 
Esmarch's banclagrs, placed ::nound the legs may serve temporarily to check 
the bleeding. The ice-hag on the sternum is of doubtfu l utility. In a pro
tracted case Cayley induced pncumothorax. but without effect. 

Briefly, then, we may ~ay that hremorrhage from r upture of aneurism or 
erosion of a blood-\·Cfl.Rel usually proves fatal. The fainting inclucccl by the 
Jo,. of blood is beneficial, and, if the patient can be kept alive for twenty-four 
hours, a thrombus of sufficient strength to prernnt further bleeding may form . 
The chief dan~cr is the inundation of the bronchial system with the blood, so 
that while the h:-cmorrhagc is profuse the cough should be encouraged. Opium 
should not then he u~ed. and stimulants should be given with caution. 

In the other group. in which the hremorrhagc comes from a congested 
area and is lirnilrd, the patient gets well if kept absolutely quiet. and fata l 
ha?morrhagc probably nen~r occurs from this source. Hest, reduction of the 
blood-pre~surc hy minimum diet. purging, if necessary, and the administration 
of opium to allay the cough arc the main indications. 

II. CHRONIC INTERSTITIAL PNEUMONIA 

(Cirrhosis of the Lung-Fibroid Phthisis) 

A fibroid change may have its starting point in the tissue about the 
bronchi and bloocl-vc,scls, the interlobular septa, the alveolar walls, or in lhc 
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pleura. So di\•crsc are t.hc forms and so varied the ronditions 11ncl1'r which 
this change occurs that a proper clm:sification is C\fr('llll'lj' clilliC'Ult. We 
may Tecognizc, howeYcr. two chief forms-the local, i1wo1Yin.~ only a limited 
area of the lung substance, and the diffuse, im·ading cit.her Uot.h lungs or an 
entire organ. 

Etiology.-(a) LOCAL fibroid change in the lungs ia common. Tl is a 
constant accompan iment of tubercle, in the ernlulion of which interstitial 
changes play a \'Cry important rOle. In tumors, ab~ce!=i~, gu111mata, hy<lat.id~. 

and emphysema it also occurs. Fibroid processes are frequently met with at 
the apices of the lung and may be due either to a limited healed tuberculosis, 
to fibroid incluration in consequence of pigment, or, ju a [cw im;tanccs, may 
result from thickening of the pleura. 

(b) DIFFUSE l NTEllSTITJAL PNEmlONIA is rncl with: (1) As a sequence 
of acule fibrinous pncunioniti. Although extremely rar(', thi s is recognized as 
a possible tcrmjnation. From unknown causes resolution fails to lake place. 
Organization goes on in the Iibrinous plugs within the nir-c<.'lh; and llic alYeo
lar walls become greatl,Y thickened by a new growth, first of nuclear and suhs.e
quently of fibrillaled connedi\·c tissue. l\Iacroscopiccllly there is produced a 
smooth, grayish, homogeneous tissue which has the peculiar lranslucl'ncy of all 
new-formC'd connediYe tissue. This has been ca lled gray induralion. A 
majority of the cas.cs terminate within a few months, but instances which 
haYe been followed from the outset are ''cry rare. 

(2) Chronic Rroncho-pucumonia.-The relation o[ broncho-pneumonia to 
cirrhosis of the lung has been specially studied by Charcot. who states that il 
may follow the acute or subacute form of this disease. particularly in cliilclren. 
The fibrosis extends from the bronchi, which arc usually found dilated. Bron
chiectasis itscH may be followed by fibrosis of the lung. The alveolar walls 
are thickened and the lobules converted into firm gray~sh masses, in whieh 
there is no trace of normal lung ti ssue. rrhis process may go on and involve 
an entire lobe or even the whole lung. Many o[ these cases arc tuberculous 
from the outset. 

(3) Int erstitial Pncumonin.-Charcol applies this term to 
that fonR of the lung which follows in rnr.:.ion from the pleura. 
Doubt has been expressed hy some writers whether thir.:. renlly occu rs. While 
Wilson Fox was probably correct in questioning whclht•r an enli re lung can 
become cirrhosed by the gradua l im·asion from the pleun1, there can be no 
cloubl that there arc instances of primitiYe clry pleurisy. which. as Hir ~\nclrcw 
Clark has pointed out, gradually compresses the lung and al lhc same lime 
leads to intcr!lilit-ial cirrhosis. This may be clue in part to the fibroid change 
which follows prolonged compression. Jn some cases there seems lo he a <li::;
tinct eonn crl ion between the greatly thickened pleura and the dense strands 
of fibrous tissue passing from it into the lung substance. I nstanres occur in 
which one lobe or the greater part of it presents, on section, a mottled appear
ance, owing lo the increased thjckness of the interlohar septa-a cond ition 
which may exist without a trace of invo]vemcnt o[ the pleura. In many other 
cases, however, the extension seems to be so definitely associated with pleurisy 
tlrnt there is no doubt as lo the causal connection between the two processes. 
In these instances the lung is removed with great difficu lty, owing lo the 
I hickness and close adhesion of the pleura lo the chest wall. 
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(4) Cltro1tic inler~litial pneumonia~ due to inhalation o[ dust, which is 
considered in a Rt'parate section. 

(5) Syphilis of the lung may present the features of a chronic fibrosis. 
(6) l ncluratiYe changes in the lung may follow the compression by aneur

iem Or llC'W growth 01' the irritation 0£ a foreign body in U bronchus. 
Morbid Anatomy. - Thcre are two chief forms, the mas:.ii,·e or lobar and 

tlw in~ular or hroncho-pneumonic form . In the massiYc type the dist•a.::e is 
unilate1:a1; thC' C'lw:-<t of the affected side is sunken, deformed, and the !'.houlder 
mnrh depre~H·cl. On open ing the thorax the heart is se-en drawn far OYer 
to the ::dfc·dPd !': ide. rrhe unaffected lung is emphysematous and covers the 
µ-reale r portion of the mcdiastinum. It is sca rcely credible in how small a 
spaC(', clo:-:i:' lo the sp ine, lhe rirrhosed lung may l ie. The adhesions between 
the pleural membranes may be extremely dense and thick, particularly in 
the pleurogenous r aF-e.-:;; but when the disease has origi nated in the lung 
there ma_y be litll e thickening of the pleura. The orga n is airless, firm, 
and hard. It strong ly resists cutting, and on section shows a gray ish 
fibroid ti:-sup or rn ri ah le amount, through whi ch pass the blood-vessels and 
bronchi. The latter may be either slightly or enon nously dilated. rrhere 
an• im:tanccs in wh ich the entire lung is conv('rlcd into a seri('S o[ bron
chicclatic cavities and the ci rrhosis is apparent only in certain areas or 
at the root. The tube rcu lous cases ran usually be differentiated by the 
pre8encc of an apical cavity, not bronch iectatic, often largf', and the other 
lung almost in rnriably shows tuberculous lesions. Aneurisms o[ the pul
monary artery arc not infrequent in the cavities. rrhe other lung is always 
greatly enlarged and cmpl1ysematous. 'The hea rt is hypertroph ied, par
ticularly the 1·ight YentriC'lc, and there may be marked atheromatous 
c·hanges in the Yesscls. An arnyloid conditi on o[ the vii::ccra is fo und in some 
cases. 

I n the broncho-pneumonic form the areas are smaller, often centrally 
placc•cl. nnd mo~t freq uently in the lower lobes. They arc deep ly pigmented, 
f'how dilated bronchi. and when multiple arc sepa rated by emphysematous 
lung ti!'~ur. 

A rrticular form of fihro~is of the lung has been described by P ercy Kidd 
nncl \\'. 1\ lcCollurn , in wh ich the lungs a re inlcr'-:ected by gray ish fibroid 
~trand~ folio" inE? the lines of the in terlobular septa. 

Symptoms and Course.-The disease is et'sentia lly chronic, extending over 
a period of many ~'enrs. and when once the conditi on is cstablishCd the health 
may hp fai rly good. In a well marked case the patient complains only of his 
rhrnnir coug-h. prrlrn.p::; a slight 8hortncss of breath. Ju other respects he is 
quite w<.• 11. and iR usually able to do light work. The cases are commonly 
rC'~:mled as phthisical. I hough there may be scarce])· a symptom o[ that affcc
itun pxc·rpt lhC' cough. ']'here are instances, however, of fibroid phthisis which 
urn not he dislingui t'h('d from cirrhosis of the lung except by the pre~ence of 
luhl'rc·k' bac illi in the C'Xpectoration . As the bronchi arc usually di la ted, the 
:-y111plo1111' n.nd pli y~ira l ~igns may be thof'e o( bronchicclai::.is. The cough is 
Jiill"O\Yl'HWJ a nd the C'xpecloration is gen(' ra lJ y C'Opious a nd Of a lllllCO-j)llnilent 
or ~ 1 · ro-puru\C'nt nature. Jt is sometimes fet id. ll terno1Tlin ge is by no means 
i11fn·q1u· nt. nncl orrurrecl in more than onp-half of !hr C'a~rs analyzed by 
Hnt-iinn. \\"alking- on the k•,el and in the ordi11ary affairs of lifr, the patient 
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may show no shortnci::s of breath, but in the ascent of stairs and on exertion 
there may be dyspna:'a. 

PHYSIC.\L S1GNS.-lnsp(·clion.-The affected side of the chest is immo
bile, rctradecl, and shrunken, and contrasts in a i'lriking way with thr Yolu
minous healthy one. The intcrcostal spaces nrc ohlitcrnkcl nml the ribs ma:y 
C\'Cll O\'Cl'lap. rrhc shoulder is drawn clown and from iwhincl it is P.l'Cn that 
the spine is bowed. The muscles of the shoulclcr-gircl le arC' wnsle1l. ThC' hC'art 
is greatly clisplaeecl. heing drawn O\'Cr h~· the shrinkage of lhC' lung to the 
afftdrd side. Wlicn the left lung is affected there may he a largr arl'a of 
visible impulse in the second, third, and fourth inlcr:=.paccs. Men;.::uration 
shows n. gr<'nt rliminution in the affected side, and with the ~m<ldlr-tapr the 
cxpnnsion may be seen to be negative. The JJercus.c;ion nole v:HicR \\'ilh lhe 
condition of the bl'onehi. H may be absolutely flat, parlicularly al thr ha'e 
or nt. the apex. Jn the axilln. there may be a flat l_ympnny or even nn am
phoric note over a large sacculated bronchuR. On Uw oppot-iile si<le lhe pcr
c11~Rion note is usually hyperrei::onant. On auscult.alion the brenlh-:-:ounds hnYc 
eilhl'r a cnYernous or amphoric quality at the apex. nn1l nl tlw hal'e nrc feC'lM. 
wifh mucom~, bubbling rUles. The voicc-sou1Hls arc 11::::ual\y cxaggcratr<l. 
Cardiac murmurs arc not uncommon, particularly latr in the clii:rn:-:c. wlwu 
the right heart failR . The:.;c arc, of course, the physical sign~ of thr fliscnsc 
when it is well cRbthlished. They naturally vary cousidcrnhly, ac·cording to 
the Rlage of the proccsi:: . The disease is ei::seutially chronic, and may persist 
for firtC'Cn or lwcnl_y j·cnrs. Death occurs s.omctimei:: from hrpmorrlrngr. more 
commonly from gradual .failure of the right heart with dropsy, and occasion
ally from amyloid degeneration o.f the organs. 

Diagnosis.-Tlie diagnosis is never difficult. It may be impossible to say, 
wilhout a clear history, whether the origin is pleuritic or pncurnonic. Rctwccn 
cai::cs of this kind and fibroid plilhisis it is not always easy to discriminate, as 
the conditi ons may be almost identical. \\7hcn tuberculosis is present, how
f'vcr. even in long-standing cas.es, bacilli are usually prci::.cnl in the sputum, 
and lherc may he signs of dip,case in the other Jung. 

Treatment.-rt is only for :rn intcrcmrent affection or for an aggravation 
of the cough that the patient seeks relief. Nothing can be clone for the con-. 
dition itself. When possible the patient sl1011ld live in a mild climate, and 
avoid expmmrc to cold and clamp. A distressing rcaturC' in some cai::es is the 
putreraction of the contents o:f the dilated tubes, :for which the s.ame measures 
may be used as in fetid bronchitis. 

III. PNEUMONOKONIOSIS 

Definition.-Uncler this term, introduced by Zenker, arc emhracecl those 
forms of fibrosis or the Jung clue to the inlrnlntion of dusts in var ious occupa
tiorrn. rrhcy have rccci\·cd various names, according lo the na\-t1rc of the in
ha1 N1 p:irticlrs-anlltracosis, or coal-miner's disease; sidcrosis, due to the 
inhalati on of metallic dusts, p:nlicularly iron; c1rn1icosi.'! and silirosiR, duC' lo 
the inhnlation or minrr::tl dusts, producing the i:.o-en lkd F.tone-cutlcr's phthisi~. 
or Uie "gTi nder's rot" of the 8henic1d worke ri::. 

Etiology.-The duRl particles inhaled into the lungs are denlt 11·ith exten-



PNEUil!ONOKONIOSTS G!3 

sively hy the rilintr<l cpillH'lium antl by the phagocyte8. which cxi!'t normally 
in tl1e n·~piratory organ~. 'l'hc> ordinary murou~ ror1rnsc.·les take in a large 
nnmlin of the pnrticlL·~. whieh fall upon t.he trarhra and main bronchi. The 
cilia ~weep the muru8 out to a point from whirh it can he expelled hy cough
in~. lt is douhHul if thC' particles eYer reach the air-cell~. hnt the swollen 
ahcolar cell> (in which iii<'\' arc in numbers) probably pick them up on the 
w:1y. 'l'he muro1h aml tlw nln•olar cells are the normal respiratory scavengers. 
ln ilwrllcrs in the C'Ountry, in which the air is pm·e, thr-y nre able to prevent 
the· :ic·c·!'s~ of clu!-it particles to the lung liF-sue, so that eYen in adults these 
organ~ pref.lent a rosy tint. very different from the dark. carbonized appear
:-rnr(' of the lungR of dwellers in cjties. When the impuriti rs in the air are 
H'r,V abundant, a cPdnin p1·oportion of the clusf particles CRrapes these cells 
:111d pcnrtralcs llw mucosa, reaching lhe lymph spares, where they arc allnrk:ccl 
n! onrr by lhc cell~ of the connectfrc-tissuc stroma, wliich nrr capahle of 
in,!!r:;;.ting ancl retaining a large quantity. Jn coal-m incrR, coal-hc;we r::;, ancl 
oll1c·1·:; who~e occupations necessitate lhe constant breathing of a \'C'l',Y dusty 
atmo!-:phere C'\'<'TI thr~e forcrs arc insufficient. YanslccnhergllC' ancl Gr.\'Sl'Z 

have <kmom.lralrd that pulmonary anlhraeosis may he inclucrcl hy pa~:;:ing 
fin emulsion of ehinn. ink into the stomach of an animal through n calhekr. 
From a long Rcrics oi experiments thry conclude ihat anthr:ieosiR is clue lo 
thr intestinal ab::;orption of carbon particles arre..;tc<l in the nose and pharynx, 
and ilwn swallowed. Their experiments fu1thrr show that both the tracheal 
nn<l intcBtinal route!'\ arc u~cd-through the former the particles reach the 
hronehi and external portions of the al\'eoli, throug-h the latter the pa1·enehyma 
of the lung. Ocea!:iiona11y in anlhraC'os.is the cnrhon grains reach the general 
rirculation, :rnd the coal dust is found in the li,·cr and ~pl cen. As Weigert 
has shown. this occurs when the densely pigmented bronchial gland s clo:;cly 
ndhen' to the pulmonary veins, throu::d1 the walls of which the carbon particles 

to the general circnlalion. The lung tissue has a remarkable tolerance 
thc~L' pnrticlc~; but by constant exposure a limit is reached, and there is 

brought nhout n Ycry definite pntliological condition, an interstitial sclerosis. 
1 n coal-miners this may occur in patches.. eYcn before the hmg tissue is uni
lormh· infillrn!ccl with the dusl. Jn others it appears only after lhc entire 
organ~ ha,·c bt'C'Ome so laden that they arc dark in color. and nn ink-like 
juice ttow::; from the cut surface. The lungs of a miner may be black through
out ancl ret show no local lesions and be everywhere crepihmt. 

Morbid Anatomy.-Thc pa rticles of carbon arc found clrpol'itecl in large 
numbers in the [ollirular cords of the tracheal aucl bronchial glan<ls and 
of the peri-hronchiol ond pcri-artcrial lymph nodule,. nncl in !hoec they finally 
excite proliferation of the conncctiYe ti~suc elements. It is by no means un
common to find in persons whose lungs are only moclC'l'atcly carboni zed the 
hronchial ~larnls t:r!crof.lcd and hard. In nnthraco!'is the fibroid changes usu
ally \ie_!!"in in the peri-bronellial lymph tissue, and in the early stage of the 
pn.1<·t ·~!-' tlw f.lel(•rn~is mny he largely confined to thef-le .regions. A Nov~ Rro~ian 
mint'r. ng-l'tl thirty-l'i\'., <lied under my care, at the ~ l ontreal General H osp1lal, 
of hlack ~111nll-pn\'.. nfler an illness of a few clays. 111 hi s lungs (externally 
i.'fl:ll-hl:H'h.) there were round and }jnear patcliet-i ranging in size from a pea 
to :i \i;izd-11111. of nn intt·ns(•ly hlnck color, airless and firm, ancl f;U rrouncled 
by a l'l'(']lil:111l I i~rne, ~ !ah• gray in color. In the centre of each of these areas 
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was a small bronchus. Many of them were situated j11st h<·nealh the pleura, 
and formed typical examples of limited fibroid hronc·ho-pncumonia. Jn 
addition there is usually lhirkening of the alveolar wal ls, particularly 
in certain areas. Uy the gradual coalescence oi the~e fihroid patches 
large portions of the lung may be co1wertcd in to firm areas of cirrho
sis, graj·ish black in the case of the coa l-miner, steel grny in the case 
or the stone-worker. Jn the case of a Corni sh m iner, aged sixty-ihree, who 
died under my care, one of these fibroid areas measured 18 by 6 cm. and 4.5 
cm. in depth. 

A f;Cconcl important factor in these cases is chronic bronchifo•, which is 
present in a large proporlion and rea lly cam:cs the chi ef li)'ln ploms. A third 
is the occu rrence or C' mphyscma, which is almost invarinhly nRsoc iatecl with 
long-standi ng cnm:; o [ pncumonokoniosis. With t he chnngC's so far described, 
unl ci=s th e cirrhoti c nrca. is unusually extensive, the C'asc may present the 
featureH of chroni c bronchitis with emphysema, but fina lly another elC' ment 
comes inlo play. Jn the fibroid areas soCtening occurs, probably a process o[ 
necrosis sim il nr to that by which softening is produced in flbro-myomata o[ 
the uterus. At first lhei=e are sma1l and contain a dark liquid. Charcot calls 
them 1tlcfres cfo poumon. They rarely attain a. large size unless a communica
tion is formed with the bronchus, in which case they may become converted 
into suppurating cavities. 

A 11lltracosis and Tuberculosis.~In the P cn nsylv:mia. anthracite district 
tuberculo:.:.is is rrlt1tively lei=s common among t1i"e miners, the figures for 
ten yea rs at Scranton for male ad ults being 3.37 per cent. in mine workers, 
9.97 per cmt. in those of other occupations (Wainwright). Goldman in 
Germany, Oliver nnd TrottN in England, all agree upon the comparati,·e 
rarity of tuhercu\o:.:.is among coa l miners. 'rhough this mny hr attributed in 
part to the linproved venti lation of the mines, it has also probably something 
to do wilh lhe le>S favorable soil offered to the bacill i in a lung infiltrated with 
coal du:-;t. 

rrhc side1'0!)is induced by the oxide of iron causes an interst it ial pneumonia 
simi lnr lo anlhracosis. Workers in brass and in bronze are liable to a like 
affection. 

Cltalicosis ancl silicosis, due to the deposit of particles of silex and 
alumina, arc.• found in lhe makers of mill-stones, particularly the French mill
stones, and a im in knife and axe gri nders and stone-cutters. lt prernils 
extensively among the Hand miners of South Africa (gold-miners' phthisis), 
and in tlw workrr:- of the Australian and T q.s mani an "lnineR. Ana tomically, 
thi s form is charncterizcd by the production of nodules or various sizei=, which 
are cut with the grrritest difficulty and sometimes present a curious grayish, 
even glittering, cry,tal loid appearance. 

Workers in flax nncl in cotton, and gra in-shovellers are also subject to 
these chron ic interstitial changes in the lungs. 

Symptoms.-'J'hc symptoms do not come on until the patient has worked 
for a variable 111m1bcr of years in the dusty atmosphere. As a ru le lhere are 
cough and foiling health for a prolonged period o[ time before. com plete disa
bility. The coinc iilcnl emphysema is r esponsible in great part [or the short
ness of hrcath and wheezy condition o[ these patients. rl'he expectoration is 
usua lly muco-purulent, orten profuse, and in anthracosis very clnrk in color-
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the $0-callccl "black spit," whi le in chalico:-i8 there may be seen under the 
micro~cope lhe bright angular particles of silica. 

E,·cn when there arc physical signs of caYiiy, tubercle bacilli are not nrccs
~arily, and indC'cd in my experience are not usually prc~cnt. l L is remarkable 
for how long a time a coal -miner may continue lo bring up ~putum laden with 
coal particles cH•n whL•n there arc sign~ only of a chronic bronchitis. Mrmy 
of the particlei; arl' confoincd in the cells of the alveolar epithelium. In these 
instances it appears that an allcmpt is made by the Jcucocytes lo rid the lungs 
of pome of the carhon grains. 

Diagnosis.-Thc diagnosis of the condition is rarely diflicull; the expecto
ration is usually charnctcristic. H must always be borne in mind tlrnt chronic 
bl'llnchitis and emphysema fo rm e::.scntial par ls of the pl'Occss and that in late 
slagcs llll'n' may be t ube rculous infecti on. 

Prophylaxis.-1\fl1ch hns hcen clone lo reduce lhc p reralen('C or the cliscasc 
in England by proper Yenli lalion of works and the protection of the men. 
The conrcr::.ion o[ clry into wet mining J)l'C\'Cnls tl1e c.1i:.;frih11tio11 of the h1juri· 
ous dust. 

Treatment.-Thc treatment of the condition is praclically that of chronic 
bronchitis and emphysema. 

IV. EMPHYSEMA 

Definition.-The condition in which the infundibular pas::.ages and the 
aheoli arc dilated and the alveolar walls atrophied. 

Eloyer of Litchfield firE-t described the anatomical condition and i::,poke 
o[ the cli:::cai::e as " flatul ent astl1111a" (1698), meaning a disorder in which 
the lungs \l'i..'l'C blown up with air . 

. \ pm.dical division 111ay be 11rndc into cornpen~ntory, l1 ypcrtropl1 ic, and 
atrophic forms, the acute vcsiculnr emphysema, and llie inlcrhlilinl forms. 
rrlie la ~l two do not in rea lily come uncleT the above definition, but for con
\'C'Uicnce lhey may be conside red here. 

1. COMPENSATORY EMPilYSEMA 

Whenever a region of lhc lung docs not expand fully in im;piration, either 
another portion of the lung rnu::l expand or the chest wall eink in order to 
occupy the space. 'l'he former almost invariably occuri:.:. We have already 
mcnlion<.'cl that in broncho-pncumouia tllC'rc is a vicarious distention of the 
air-,·esic:les iu the adjacent healthy l olnde~, an<l tile i:;t1111c happcno in the 
neighborhood of tuberculous areas and cicatrices. ] n general pleural adhe· 
e:ions there is often compensatory emphysema, particularly at the anterior 
margins of the lung. The most ad\"anced example o[ this form is seen in 
cirrhosi:?:, when the unafl'ccle<l lung increases greatly in size, owing to disten
tion of the air-vesicles. A similar though less marked condition is seen in 
cxtensiH! pleurisy with effu~ion and in pneumolhorax. 

At first, this distention of the air-vesicles is a simple physiological process 
and the alveolar wal ls arc stretched but not atrophied. Ultinrnlrly, however, 
in many cases they wai:.:te and the contiguous air-cells fuse, producing true 
emphysema. 
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2. l!YPERTROPHIC E'1 Pll Y~m~l A 

The large·lungccl emphysema of Je1rncr. al~o known n~ ~ub~tantin~ or 
idiopathic emphysema, is a well-marked clinical affl'c{ion, characlcrizcd by 
enlargement of the lungs, due to distention of the air-cells and atrophy of 
their walls, and clinically by imperfect aeration of the IJlooU and more or ll'ss 
marked dyspncoa. 

Etiology.-Emphysema is the result of persistcnlly hi1:h intra-alveolar 
tension acting upon a congenitally weak lung tissue. Rtrongly in favor of 
the view thal the nutritive change in the air.cells il~ the prim:1ry factor are the 
markedly hereditary character of the disease and the frequency with which it 
starts early in life. 'ro J -amCS J ack~on, JI'., Of J1o~lon, WC O\\'C the first 
observations on the hereditary character of emphysema. Working under 
Lou is' direction, he found that in 18 out of 28 cases one or both parents were 
affected. 

In childhood jt nwy follow recurring u~lhniatie allack8 <.lue to adenoid 
vegetations. It nrny occur, too, in sernral memhcr~ or tile i-;ume family. We 
arc still ignorant as to lhc nalul'c of this conµrnilal pu\111onary wcaknc~s. 
Coh11hein1 thinks it probably due lo a clcfrct in the <ll'\'elopmeni of the elaslic
lis~me fibres-a statement which is borne out by Eppingl'r's ob~ervaliom. 

Heightened pressure within the air-cells may he clue lo forcible inspira
tion or expiralion. Much discussion has taken place as lo the part played by 
lhct-:c two acts in the production 0£ the disease. The inspiratory theory was 
achanccd by Lacnnee and subsequently modified by Gaircln<.•r, who hcl<l that 
in chronic bronchitis areas of collapse were inclucr<l, and co1npr111'alory di:"o
tenlion took place in the adjacent lobules. This unqm't-:lionahly docs occur 
in the vkarious or compensatory emphysema, but it probably is not a factor 
of much moment jn the form now under considcralion . The expiratory the
ory, wh ich was supported hy :J lendel:;~ohn and .Jenner, accounts for the con
dition ju a much more Rati~foctory way. I n all straining efforts and violent 
attacks of coughing the gloliis is closed and the chrf't walls arc strongly 
compressed by 1mi:::culur cffortR, :::o that the Rt.min is lhrnwn upon those parts 
of the lung least protected, as the apices and the anterior margim:, in \\hich 
we always find the emphysema most achanced. rrhe stt'rnum ancl costal 
cartilages gradually yield to the heightened inlralhoracic prc~sure and arc, 
in advanced cases, pushed forward, giving the characteristic rotundity to the 
thorax. 

FnEUND's TuEORY.-A primary disease of the coslal cariilaget-:-a chronic 
h,rperplasia with premature o~sification is bcliC\·ed to bring about gradually 
a slate of rigid dilatation of the chest, to which the emphymna is secondary. 
Recent obscrvaUons make it probable that there is a group oI cases in which 
such changes occur in young persons, particularly in the cartilages of the fir~t 
three ribs. Niemeyer says that he had met with a iew such ca~eR, and there 
have been reported recently instances in whicb the cartilages increa~cd in size 
and stood out prominently. }for such a condition w11at is now called Freund's 
operation (of resection) would be indicated. 

Of other etiological factors occupation is the most important. The dis
ease is met with in plaJ•crs on wind instruments, in ghws-blowers, and in 
occupations necessitating heavy lifting or straining. Whooping-cough and 
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llron,·hit i:-; play an important rOle, not so much in the ch:rngr:-: which Lhcy 
i11~l11c·p in lhc hrnnC'lii <li' in con!-icquencc or the prolnngrtl attacks of roughing. 

Morbid Anatomy. -Tlw thorax is capacious, u~ually harrcl-~ha1wd, am! the 
eartilagl·~ :11'l' ('akificcl. On rt•mornl of the etcrnu111, the anterior 11H:tlia::
tinum is found c:o111plckly O<:C'upic<l hy the 11l<11'_µ'in~ o[ the lung~. and the 
pcritarclial i-ac may not he Yi~il>lc. The organs arc ,·cr,r lMgc and hine lo~t 
their cla:-til·ity, ~o that tlwy do not collaps.c either in the thorax or when placed 
on the tahle. Tht• pleura is pale and there j~ often an nb!:lcncc o[ pigment, 
:-omctimc~ in palc:hc~. Lcmwtl by Yirchow al/Jillism of the lung. To the touch 
tlw,r lum: a petuliar, downy, foailicry feel , and pit readily on pres:;:ure. This 
i:-- one of the 1110:-l marked features. Bern:-ath the pleura grently enlarged air
H'l'itll'l:i may he rc•udily seen. 111ey vary ju size from .t> lo 3 mm. 1 and irregu
lar lmlla:-, the i-:izc of a walnut or larger, may project from the free margins. 
Tli l' be:1t i<h'a of the exlrernc rarefaction of the tissue ii:; oblai tll'd from sec
tions of a lung cfo.ttrndcd and tlricd. At the anterior mt1rgi11!:l the !:l lruclurc 
nrny fol'm an irrrgular of air-chambers, re:::cmbling the fro;:.(::s On 
c1.ndu l ini:;pcc:tion with hand-lens, remnants of the intcrlohular 
l'\l'n of the nh·eoli may be seen on thc!"c l<1rge c111ph,r:--e11rnlous 
Though general. Ute di~tcnti0n is more mnrkcd, ilt-i a rule, al lhc anterior 
margin:::, and i~ often speeinlly marked at the inner surface or the Johe 11cnr 
tlw root, wlll'rl' in extreme ca~es air-;:paces as lar~c ai:; a hen\.; c,µ-g may so111c
time:- he found. :'II icro .. copic·alh· there is seen atrophy of the a!Ycolnr wall~, 
by which is produced a coale:.:cence of neighboring air-cell:.:. In thih pni<:l':.:s 
the capillary network di~nppcnrs before the walls nrc co111pletcly atrophied. 
The loss of the cla:-5tic tis~ue is a special feature. It is stated, irnlccd. thal in 
certain ca:.:e~ there is a congenital dcfcrt in the <lcYclopnu.• nl or this li:.:~uc. 
The cpilhl'ihun of tlic air-cell~ undergoes a fatty change, bul the large dis
tended air-!:'pacei:; rctaiu a pavement layer. 

The bronchi ~how irnporlnnt clrnngrs. In the larg-cr tube:.: the rnurous 
membrane he rough an<l thickened from chronic bronchitis; ofll'n lhc 
longituclinal or subrnucous elast ic li ~sue sla ncl oul pron1inl'nlly. In lhe 
adninrrcl ease:; rnn11.r or lhe :.:nrnller tubes arc dilated, parliculurly when, 
in addition to emphysema, there arc peri-bronchiul fibroid changc;.;. Uron
chicda~i~ i~ not, howcYcr, an inrnriable accompanirncut of c111phy~erna, but, 
a~ Lal'nncc- r('Jliark:.:, it is diflicult to understand why il is not more common. 
()[ a::::-;ociakd ll\Orbid changes the most important arc fou nd in the heart. 
The right c:ha111bers arc dilated and hypertrophied, the trieuspid orifice is 
large. nnd the rnh·c segments arc often thickened at the edges. ln advanced 
cai:;cs the cardiac hypertrophy is general. The pulmonary artery and its 
bran('}1('~ 111<1'' he wide and show marked alhcromatous ehangl'S. 

The cha1~gl'S in the other organs arc tho:-:c commonly a~:.:~lciatcd with pro
longed Ycnou:; l'Ongcstion. Pncumothorax may follow the rupture of an em
phy~cmatous hleh. 

Symptoms.-'l'hc di~ca8c may be tolerably achanccd hcforc :rny special 
i-ymptoms occur. A child, for instance, may he so111cwli11l :-.lwrl of hreath on 
goi ng 11 p-:-.tair~ or rnay he unahlc to run and play as oilier ehil<lrl'n without 
grcnL (1i:::comfort; or, pcrlrnps. has of slight liYirlily. Doublle"s much 
dcpcml:::; Hpon the complclem·ss of compcn~ution. WIH'n this is per-
fect, there may be no special interruption of the pulmonary circulation and, 
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except with violent exertion, there is no interference with the ai.•ralion oI the 
blood. In well-marked cases the following arc the mo~t important !-iy111plom:-:: 
Dyspnaa, which may be felt only on slight exertion, or may ilC pcr:-:i!:-.:frnt . anrl 
aggraYalecl by intercurrcnt attacks of bronchitis. The J'l'~pirations arc often 
harsh and wheezy, and expiration is distinctly prolongccl. 

Cyanosis of an extreme graclc is more common in emphysema than in 
other affections with the exception of congenital hearl-cli~ca~c. Ho rar aio: I 
know it is the only cliscas.c in which a patient may be ahlc to go about anr1 
even lo walk into the hospilnl or consulting-room with a lividity of startling 
intensity. The contrast between the cxlreme cyano:;:is and the comparali,•c 
comfort of llic patient is striking. la other :.1ffrctions of the heart and 
lungs associated wilh a degree of c.ranos ia t ile patient is inv:niahly iu 
bed and usually in a state of orlhopncea. One comlilion 11111:-:L be here referred 
to, viz., the extraordinary cyanosis in case:= of poifioning by ;rniline products, 
which is in most part due to the conversion of the li rernoglobin into mcthmmo· 
globin. 

Bronchitis with associated cough is a frequent i;;.rn1ptom and o!tcn the 
direct cause of the pulmonary distress. The contra~t hetwl'rn c•mphysematous 
patients in the winter and summer is marked in this re~1wd. l n the latter 
they may be comfortahlc and able to attend lo tlll'ir work. hut with the cold 
:rnd changeable weather they are laid up with altarks o[ bronchitis. Finally, 
in fact, the two conditions become inseparable and the patient has persistently 
more or le~s cough . The acute bronchitis may produce attacks not unlike 
asthma. In some instances this is true spasmodic asthma, with which cmpby· 
scma is frequently associated. 

As age advances, and with successive attacks o[ hronrhiiis, the condition 
grows Flowly worse. Jo hospital practice it is comn1on lo :Hlmil patients over 
sixty with well marked signs of advanced emphy~cnrn. The affection can 
generally be told at a glance---the rounded shoulders, ha rrcl che:;.t, the th in 
yet oflenUmcs muscu lar fo rm, and sometimes, I th ink, a very charactcr islic 
facia l expression. 

There is another group of younger patients from twenty-five to forty years 
of age who, winter after winier, have attacks of inlC'n:-;c ryanoi-<is in conse
quence of an aggrarntecl bronchial catarrh. On inquiry wt• find that these 
patients have been short-breathed from infancy, nncl lhc_y IJclong to a category 
in which there has been a primary defect of structure in the lung tissue. 

J>1rYSrC,\l.1 8 10:-;rs.-Jnspeclion.-The thorax is markedly alt.creel in shape; 
the anlcro·po:"tcrior diameter is increased and may be even greater than the 
lateral. ~o that the chest is barrel-shaped. The appearance is somewhat as if 
the chc~t was in a permanent inspiratory position. 'l'hc sl<'rnum ancl coelal 
cartilages arc prominent. 'I'hc lower zone oI the thorax looks large ancl the 
intercostal spaces arc much widened, particularly jn the hyporhonclriac 
regions. The sternal fossa is deep, the clavicles stand out wilh great promi
nence. ancl the neck looks shortened from the elevation of the thorax and the 
sternum. A zone o[ dilated venules may be seen along the line of attachment 
of the diaphra~rri. rr11ough this is common in emphysema, it is by no means 
peculiar lo it or i ndeed lo any special affection. 

The cnrve of the spine is increased and the back is remarkably rounded, 
so that the scapu lre seem to be almost horizontal. Mensuration shows the 
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rounded form of the chc::;t and the Ycry slight cxpan~ion on dcrp inspiration. 
The r('i-:piratory moYcmcnts. which may look cncrg<.>tic and foreihlC', exercise 
little or no innucnce. The chest docs not expand, but there il' a genernl ele
\ation. The in~pi rat. or_y cfl'orl is :;:hort and quick; the <-'\piralory movement 
is prolon~c<l. ThC're may be retraction in~lcarl of tfo•tcntion in lhc upper 
abdominal rrgion during in~piration, aml there h; i::omcti111c~ ~<.'en a lranS\'C rsc 
Clll'\C Cl'O!-i~ing the ahclomen at lhc kveJ of the twelfth rih. rfhc apex heal of 
the heart is not visible, and there is usually marked pul~ation in the epigaslric 
region. The ccn•icul Ycim :;:b.,nd out prnmincnlly and may pu l1"aie. 

Palpalion.-Thc meal frcmitus is f.::Omc\\ hal ('nfcchlc•cl but not lost. The 
apex hcai ca n rnr('\y he felt. There is a marked i-;hork in the lower sternal 
rC,!!ion and Yery distinct pulsation ln ihc cpigai-;lriu111. Pcrcw;:.;ion gives 
grcally i11rr<.·a:::ed full and drum-likr- whai ls so111eli 11ws called 
hj'pcrrcso1wnrc. The nole not oflen di~lindly lyrnpanilic in quality. The 
percu::<!-ion note is grca tly extcndccL the l1ea ri cl1tln<.'~s n1<1y be ohlileralccl, the 
upper limit or li,·er cluhu.·~s is greatly lowered, and the rcsonarn::c rnay extend 
to the costal margin. B<.'11incl. a clear percu::8ion note e\t(•nds lo a much lower 
len~l than nonnal. The lcn'l of :-:pl<'nic clulncl':-<, too, rnay he lowered. 

On ausrnllaiion the brrath-~ounds arc usu:llly ('llfl't'bk<l and mav be 
ma~lted hy brond1itic rU!c:::. The mo~i charad('ri~tiC' fr;1ture is the prol~nga
tion of the e.xpin1lion, and the normal ratio nrny lie n 'H'l'H'cl- 1to1 instead of 
1 lo -1. ] l is often wheezy and har::;h and a~sociaft>d with coari;e ri1ks an cl 
~ihi lant rhonchi. Ji is ~aid llrni in inter~tit ial cmphy~cma there may he a 
fridion soun<l hea rd , not unlike ihat of pleurisy. The hearl-::5ouud~ 
ally feC'hlc but clea r ; in adnmccd ca~e:-:, when thri·c is 111<uhd a 
triC'u~pid rcgur~itanl llllll'llllll' may be heard. _\ ccentuation or lhe pulmonu::
second sound n111y he present. 

Course.- Tlll' c·ourse of lhe cli~case is slow bul progressive, the recu rring 
attack::; of bronchitis the condition. Death rnay occur from inlcr-
<·11rrenl pneumonia, lobar or lobular, and dropt-i,Y lllay sHpcrvenc from 
(·arclinc failure. Occm;ionally death results from ovNdil-itcntion of the heart, 
"ii Ii cxll'Cme cyanosi~. Duck worth has called altcntion to the occa!=.ional 
n(·('HIT('ncc of falal h:rmorrhagc ia emphysema. Jn an old <.·mphyscmalous 
p;1tienl at the ~lonlreal General llospilal death .followccl the ero~ion of a main 
branch of the pulmonary artery by au ulcer neur the birtircation of the 
lrnchca. 

Treatment. - Pradi cnllr. the mea!3-ures mentioned iu connection with 
bronehili::; i:-hou ld \Jc t•mplo._rcd. Jn child ren with a~tl1111a and cmphy~cma the 
no:::e :::houlcl be cu rdulh· cx<1111i11ecl . Xo renu.•dy is known which has anv influ
t11wc on'r the prog-n·~~ ~of the cond ition it:-rH .. Hronchiti~ i:-:. the grcai.chmger 
n[ lhe::::e patiC'nts, and therefore when po:-siblc they should liYc in an equable 
di male. '11!1cr do well in ~outhcrn California and in Egypt. In con!=.equence 
or the YCllOl!S :•ngorgement they are liable to gastric ancl int(':;tina\ Lfo;tur\Janc_e, 
nncl it is particularly important to keep the bowels l'('gulalcd uml to nro1d 
flatulency, which oflen seriously aggrarates the cl yspnU'a. Patient::; who come 
into the hospita l in n slate of urgent dy!=-pn~a and liviclity, with en-
gorgement of ll1C' rein~. pnrlicularly if they arc you_ng ancl shou ld 
be bled freely. I nlinlalion of O.\\'gen may he used. 8lr.rchninc will fou nd 
specially uocful, ancl breathing exercises are sometimes helpful. Breatlilng 
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of comprc~scd air in a pneumatic cabinet girns temporary relief. Hcscclion 
of the first coslal cartilage or of the flrsl tlm:c c·ri1·tilagcs on (1 ithcr :-:idC' has 
hcen practicccl (Ji'rcund's operation). It is not likely ll) ht' of any benefit in 
the aged in whom the condition is cstablil'ohed, but in a l'Pl'cial group in tlw 
young in which the primary trouble appear::; lo be in the carlila~t·~-whnt ha:-; 
heen called J?reund~s Disease-the operation may be practiced and good results 
haYe followed. 

3. Ai'ROPHIC EIJPITYSEIJA 

A :-cnilc change. cnllcd by Sir William Jenner small-lunged cmphj"Ecma, i~ 
really a primary alrophy of the lung. coming on in tuhanccd life, ancl scarcely 
conslitulcR a i;:.pccial aftcclion. It occu rs in "willwrcd-looking old pcr:-:on8" 
who may pci·linpR have had a winter cough and shorlnc:-:R of breath for year:-:. 
In striking contrast lo the CRscntial hypcrlrophic cmphyscnin, lhc clwsl is 
small aml the rH)s obliquely placed . The thoracic muscles arc usually alro
phiccl The lung presents a remarkable appcar::mcc, bring com·crlcd into a. 
series of large vesicles, on the walls of which the remnants of air-cells may 
be seen. 

4. _\CU'l'E VESICULAR EMPHYSEMA 

When death oecurs from bronchitis oI the i?-maller tubcH, when strong 
inspiratory efforts ha,·c been niade, the lungs arc large in Yolumc and the air
C('lls arc much dist('l1ded. Clinically, this condition may oc-cur rapidly in 
cases of cardiac a!o;lhma. and angina pectoris. The area or pulmonary rc~o
nance is much increar-.ccl, and on auscultation there nre heard c"erywhcre 
piping rtiles and prolonged expiration. A similar condition may folio\~ prc~
surc on the vagi. 

5. lN'l'ERSTl'l'lAL EMPHYSE~LA 

Beads or air arc seen in the interlobular ancl suhplcural tissue, soml'times 
forming large lrnllm beneath Lhc pleura. A rnrc event is rupture close to the 
root of the lung, nncl the pa~r-.agc of air along lhc Lrachca into the subcula
ncou8 Li~sucs of the neck. ~\Her Lracheotorn.v jutil the rc,·cr:-:c may occur and 
the air may pa~s from the trac:hcotomy wound along the wirnlpipe and bronchi 
and appear beneath the surface of the pleura. From this interstitial emphy
sema spontaneous pncumothorax may arise in healthy persons. 

V. GANGRENE OF THE LUNG 

Etiology.-Gangrcne of lhc !uJlg is not an affection per sc, hut occurs in 
a rnricly or conditiorn; whrn necrotic arc:ls undergo putrl'faction. ] t i~ not 
raf'y to say why !:tpliacclus shoul<l occur in one cai;:e and not in another, as 
the gcrnis of putrefaction arc always in the air-pal?sagef'., and yet necrotic 
lcrritoril'S rarely become gangrenous. rJ'oifl l OhRlrurtion O[ a pt1Jmo11ary 
arlcry. ai::. a ru le, cau!o;C'S infarction, and the area. r-.hut off doc~ not often. thoug-h 
it may, spliacelnte. .Another factor wonlcl seem to be nr<·t>S!-\ary-proha.bly a 
1owcrcd ti~suo resistance, the resnlt of general or local caur-.es. JL ls met 
with (1) as a sequence oI lobar pneumonia . This rarely occurs in a previously 
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hC'althy prr$On-mon• commonly in the dchililntrd or in lhr diahctic Euhjcct. 
(".!) Gangrene i:-; \Try JlrOllC' to follow the aspiration pnt•111nonia. ~inrci the 
foreign partic·ks nlpidly u111ll•rt::"O putrcfactiYc changt'S. Of a i-imilar nature 
arc the c<1scs ur ~<lnfff('llt' <lur to prrforation of c:anccr of the u·~oplrn.zu~ jnlo 
the lung or into the hronchu,. (3) The pulrid contents of a hrond1icctalic, 
more commonly of a tuhNc:ulous. ca,·ity may excite gangn•nc in the nrighhor
ing tis:;ucs. The JH'<.'~$;11rc bronchiccta~is following nnl'uri~m or tumor may 
lead to cxtcn~ivc s loughing. (-:!) Gangrrnc may follow simple cmholi~m of 
the pulmonary artery. ::\fore commonly, howc,·cr, the emholus is dcriYcd from 
a part \\hich is mortified or comes from a focus of ho11e di~ease . Jn t,Yphus 
and in typhoid fever ganµ rcne of the lung may follow thromho::-is of one of 
the larger brnnell(.'S of the pulmonary artery. A ca!'C O('cunecl in my wards 
in October, 18!J'1, in con11cctio11 with a typhoid ~cptica.~1nia. rryphoid hac:illi 
were isolated from the lung. Lastly, gangn'nc of the lung may occur in con
ditions of debility dur ing c01walcf:ccncc from protrnctccl fever-occasionally, 
indeed, without our bC'ing ahlc to ai;sign any rcasonahlc cam=c. 

Morbid Anatomy. -Lacnncc, who first accurately dcscrihC'd pu lmonary 
gangrene, recognized a difru~c and a circumscribed form. The for mer, though 
rare, is EOllll'limcs seen in connection with pneumonia, more rarely after 
obliteration or a large branch of the pulmonary nrtcry. H may inrnh·c the 
wcatcr part of a Johe, and the lung tisrnc is co1m .. •rtecl into a horribly offensive 
greeni~h-hlack ma~i.:.. torn ancl ragged in the centre. ] n the circum~crihed 
Corm there iB well-marked limitation between the gangrenou~ area nn1l the 
~urrounding tissue. The focus may be single or there may he two or more. 
The lower lobe is more commonly affected than the upper, and the pl•riphcral 
more than the central portion of the lung. A gangrenous area ir: at first 
uni!orrnl.Y grecnii.:h brown in color; but softening rapidly take':; plaC'c with 
the formation of a with shrcclcly, irregular walls and a greenish, 
offensive fluid. rr1\(' lung in the irnmeclialc neighborhood shows a zone 
or deep conge:-:Lion. ortrn ron~nliclnlion. and oubi<h• thi~ an inlt'llf.:l' ccclcma. 
Jn the emholit· cn~l'~ lhl' plugg('<l arl..:l'v ran so1ncti mes ht' foun d. When rap
idly cxtcrnling, YC~~·wls may he opt'ned and a copious llrcmol'l'liagc ensue. Per
foration of the pll'llnt is nol u11eommon. The irrit.1ling dcrmnpor:ing- material 
uHw.lly excites the mo:;:t inlcn-:c hronchili~. Embolic proc·c~:.;c:-; arc not infre
quent. 'l'hcrc is a n .•111c1rkahlc aBs.oc-iation in some cn~c::> between circumscribed 
i:angrcnc of the lung and ali~ces~ of the brain. It has been rcfcrrcc.1 to under 
the i-:ection on hronchic(·faHi!'<. 

Symptoms and Course.-r,ually definite symptollls of local pulmonary 
dir:l'a~e precede the characteristic features of gan~renc. ThC'!-:C, or cour~e. are 
Hry varied, clepcnclin~ On the nature o( the trouhJe. '!'he Hputurn is YCI")' char
<lC'krb;fic. H il:' intl'n!'ely feticl-u::-ually profu:::-e-and. if cxpectornt<'d into 
a conical gin~~, scparatr~ into three ]ayers-a greenish brown, hc;1,·y i-edi111ent; 
an intcr\'l'Ding thin liquid, which sometime~ has a greenish or a brownh•h tint; 
and, on top. a thick, frothy laser. Sprrad on a !(las; plate, lhr shreclcly debris 
of lung tissue ca n readily be picked out. EYen large fragments or lung may 
he coughed up. Robertson, of Onancock, Va .. sent me one scvernl C'entimetres 
in lrngth. which had been expectorated hy n lafl of eighteen, who had Eeverc 
gangn•ne and rccorcrcd. 1\Iicroscopically. elast ic fibres arc found in abun
dance, with granu lar matter, pigment grains, fatly cry;tals, bacteria, and 
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lcplolhrix. It is staled that elastic tissue i!-1 ~0 1rn.•timC's ahsrnt, hut I hare 
ne,·cr met with s.uch an instance. The pecu liar plugs of sputmn whiC'h orcur 
in hronrhicctasis arc not found. Bloocl is often prc!!-ent , anrl , as a rnle, i:3 
much altl'rcd. The sputum has, in a majority of the ca~c~. an inlem•l'I)' fdirl 
odor, which is communicated to the breath and may permeate the entire room. 
It is much more offcns. ivc than in lcticl bronchiii!5 or in ab:-ccs~ of the lung. 
The [ct.or is part icula rly marked when there is free communication bC'lwrcn 
the gangrenous cav ities and the bronchi. On several occa~ions _I h<H'C' found, 
post mortem, loca li zed ga ngrene, which had been unsuspected during life, 
and in which th ere had been no fetor of the breath . 

The physica l e.igm;, when cxlcnsjvc clcsl ruction ha s occu1Trt1, a rc those 
of cavily, Lml the li111 i tcd circumscribed areas mJ.y be diflicull lo detect. 
Rronchili s is always prcEcnt. The X -ray cxaminalion may aid in dia gnosis. 

Among ihc genera l symptom s may be mcnli onccl fever, u:-;ual ly of' 11Jodcratc 
grade; the pu lse is rapid, and very often the constituti onal depression is 
severe. But the only special features indicative of gang ren e are lhc sputum 
and the .fclor of the breath. The patient genera lly sinks from cxhan:::t ion. 
}'a lal hremorrha_ge may ensue. 

Treatment. - Thc treatment of gangrene is very uusalisfoclo ry. The indi
cations, of course, arc to disinfect the ga ngrenous area, but this is o[lcn impos
sible. An antisrptic spray of carbolic acid may be em pl oyed . A good plan 
is for the patient lo m~e over the mouth and no!!e an inhalN, which may be 
ch arged with a solut ion of carbolic acid or with g uaiacol; the latte r drug has 
al so been used hypodcrmically, with, it is said, happy re~ults in rcn\o\•i ng the 
odor. If the signs of cavity are distinct an attempt sho uld be made to c l ean~e 

it by direct injections of an anli sepl ic solution. 1f the patient's conditi on is 
good ;rnd the ga ng renous region can be localized, surgical intcrrl'rl'ncc may be 
indicated. Succe~sftil cases have been reported . The ge neral co ndition of 
the patient is a lways such as to demand the g reatest care in the matter 'Of 
diet and nursing. 

VI. ABSCESS OF THE LUNG 

Etiology.-Suppuration occurs in the lung under the following condi
tions : (1) As a seque nce of inflam111ation. e ither Johar or lobular. Apart 
from the purulent infiltration this is unquestionably rare, and c\·e u in lobar 
pneu monia the ab~CCRRes a rc of small size and mmally in rnl \'C:>, <JR L\ddi )'on 
remarked, se,•cral points at the same time. On the other hand. ah~cess for
mation is ext remely frequent in the dcglutitiou and aRpiration forms of lobular 
pneumonia. ~\ftcr wounds of the neck or operat ions upon the throat, in su p
puralive disease of the n ose or larynx, occa~iona\ly even of the ca r (Yolk
rnann}, infect ive part icles reach the bronchial Luhes by aspiration and excite 
an intense infl ammation which often ends in abscess. Cancer of the ccrnpha
g11s, pe rforating the root of the l ung or inlo the bronchi , rnay produce 
extcm ive suppuration. The abscesses vary in size from a walnut to an orange, 
nnd have ragged and irregu lar walls, and puru lent, sometime~ n cC'rotic, con
tents. 

(2) Embolic, so-called metastatic, absce8'cs, the result of infectire emboli, 
are extremely common in pyremia. 'l.' hey may be numerous and present very 
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definite characters. As a rule they are superficial. beneath the pleura, and 
often wcdgc-8hnpccl. At first .firm, grayish reel in color, and s;urroundcd bv a 
znnr of inlC'nf.lc hypera.'mia, suppuration soon follows with the formation o·r a 
definite ah~c·r:::.:::.. rl'hc pleura h; usually coYered wilh greenish lymph, and per
foration ~omctimcs takes place with the production o[ pneumothorax. 

(:J) Prrforntion of the lung from without, Jodgmcut of foreign hollies, 
ancl, in lhr r i ~ht lung, perforation from abscess of the liver or a suppurating 
echinococcus cyst arc occ:u~ionally causes of pul monary ab:::.ccss. 

(I) RupptiratiYc proccsf.lcs play an important part in chronic pulmonary 
luhcrculo:-;i!-1, nrnn.v of the r;;.vmptoms of "hirh are due to thrm. 

Symptoms.-,\hscrr.:;s following pneumonia is ear.:;ily recognized by an aggra
vation of I lie grnC'r11. l symptoms and by lhe physical r.:;igns o[ cav ity and the 
charactc•rs of I he rxpC'rtoration . E mbol ic abscesses can nol often be recog-
11 izc1l, an<l lhe lornl r.:;ymploms arc generally masked in lhe grnrral py<.l'mic 
mnnifC'stntions. The ch:nnctcr o[ the sputum is o [ gn'at imporlancC' in de
termining lhr JH'('$('!l('(' or abr.:;cess. T'he odor is offonsiYe, yet it rare ly bas 
lhe honihlc fc>tor or gangrene or of putrid bronchitis. l 11 the pus fragments 
of lung fo•r.:;uc c·nn hC' scrn, and the elastic tissue may be very abundant. The 
pn.>8C'l1C'C' of thi~ \rilh lhc physica l signs rarely leaves any quer.:;lion as lo the 
nature of the trouble. ]~mbolic cases usually run a fata l course. Heco\'e1·y 
occasionally oc·c·urs aftcr pneumonia. Jn a case following typhoid fe,·er which 
I saw nl lhe (farfirlcl Hospital Kerr remornd two ribs and found free in the 
pus of a loralizrcl cmpyrma a sequestered piece of lung, the size or the palm 
of the hand, which had sloughed off irom the lower lobe. The patient made 
a good rrroYery. 

Medicinal trrntmcnl is or litt le avail in absce!=-s of the lung. When well 
defined :ind Ruprrfieia l, an attrmpt should always be made to open and drain 
it. A number of RUCCl'Rsfu l cases have al ready been treated iu this way. 

VII. NEW GROWTHS IN THE LUNGS 

Etiology and Morbid Anatomy.-While pr imary tumors are rare. second
ary growths nn' not 1111common. Carcinoma is the most common primary 
form. Enclolhrlium and f:arcoma are less frequenlly met with . 

Varieties.-'l'hr following groups may be recognized: 
(a) ACl"TE GALLOPIKO PLEUBO-J~NEl'MONIC l'OJU,[? with a very rapid course 

-clyspnCl'a, coug-h. a:-\phyxia, rapid emaciation and death in from six lo twelve 
weeks. l\lof=t or thC'.:;<' caF-es arc secomfor.y, sometimes to unrecognized disease 
elsewhere, hul !here arr instances or the primary clisrase or this type. Tt is a 
remarkable fad tl1:it rohalt miners of Schueeherg arc Yery liable to a primary 
carcinoma of lhl' lung which may run this acute course. 

(b) C11no:-..:1c 1•r,1wno-PUL:;'ifONARY C1-\HCINOi\f.\) of which there are several 
types: 

(1) flron('hn-pulmonary Fonn.-'This, the mosl typical va r iety, begins 
wilh hronc-l1inl !'_Ymptom~, bloody sputum, }051s or wciglit and strrngth, and 
3llff'JTiia. 'fhc phy:-i(·a\ !·dgns llHlj' be suggcstiYC or tubcrculoRiS, but lhc earliest 
indirnlions arr 11,;11nll.Y al Lhe rool or the lung. Later therr may be eavily 
formation, \\j\Ji :I ]irond1iC'd:lliC type of Fputum. rl'Ub('r('ll' \Jac•iJ]j arc 3b8eDt 
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:md there may he H· 1-y lnrgc round cells with many folly g ranules, rep resent~ 
ing dcgenl'ratc cane('r et· ll s. 'l'hc X-rny picture is not distinctive un<l the 
cases are u~uallv tah'n for t uberculosis. 

(2) Jl / edia,;;iinal Typr.-Quite early in this form the glands become in
rnh·ecl, incren:;:c rnpidly, comprc:"s lhe adjoining st rucl11 rrs and the type of the 
disease is that o[ a media~tina l tumor with its clolllinant prC:-<!iurc symptoms. 

p) l'leurilic Typc.-'l'hc earl iest ancl dominan l Rym ploms arc at lhc 
hark with plcurilic pai n. cou~h, frict.ion, progressive effu sion, and shortness 
of bre>ath. On lnpping, thc effusion is usually bloody, though l lrnve known it 
nt first to be cll'nr. In other instances the pleura is l'flrly involved with rapid 
e:xtrnsion, hut 110 C'ft'usion. ~l'h e rC' may be littl e or no C'ough, nncl ve ry slight 
dy8pno:'n, with progressive weakness, emaciation, ::incl an:rmia as Lhe chief 
features. Suhculancous nod ules may occur along Lhc ribs, wilh involvement 
of both cervicnl and axillary glan ds. 

From the 8lnrnlpoint of treatment not mucl1 ls lo he cxpcctccl. The new 
surgical teclinique hns made the thoracic cavity accc~sihlc, :mcl it is qu ite pos
Fili lc that early ex plorations nrny bcC'omc common in <louhtrul case's. Tu a few 
imdances carC'inoma of lhe lung has been opcralP<l upon; in Lc> nhartz' case 
the patient rcma inC'cl well for a year, and died two ancl a hair years after 
opera lion. 

E. DISEASES OF TIIE PLEURA 

I . ACUTE PLEURISY 

Anatomicall y, the cases mny be divided into clry or adhesive pleurisy and 
plemi:;;,y with rffw;ion. Another cl<lss i.fi ca ti on ls into primary or sccondnry 
form~. ,\ c(·orcling to the c>oursc> of the di!-l.Ca8e, a divi sion may be rnncle into 
arulr and clirouic 7J/e11ris.11, and as it is lrnpof'r; iblc, at prc~rnl , lo group the 
vnriour; formH cli o]ogiea \J y, thi s if' perhaps the most Rali f-ifaCtO I')' cliv i ~ ion. rr he 
follow ing .forms of aeute pleuri::.y may be consiclerctl : 

1. FTBRTNOUS OR PLASTIC PLEURISY 

In thi s the plcmnl mC'mhrnne i8 coYcrccl by a sheet ing of lymph o[ variahle 
thicknf'!'!', \\'hiC'h giYC'R it fl hll'bid. granular appC'arnncc, or the fibrin may 
exigt in cfo,tinct lay<'rs. lt occurs (1) as an inclcpC'111lcnl nffrction, followi ng 
cold or cxpo:"ure. ThiR form of acute pla~tie pleuri::.y without Ouicl exudate 
is not common in pcrfc>dly healthy indi,, i<luals. Ca!'ei::. arc met with , howcvC'r. 
in which the di~l'ase i=:et:-; in wHh the usual symptoms of pain in the ~i cl C' and 
slight fcn•1-, and Uwrc arc the physical signs of pleurisy as indicated by the 
friction. ,\ ftcr pt'r:'i~ting for n. few clays.. the fri ction murmur di:-nppcnr~ and 
no C'xuclation orc·ur:-;. l'nion tnkcs place bdweC'n the mcmhraneR, and po~:-;ihly 
the plcurilie a<llH'f'ions whic·h are found in f;ll(·h fl largC' pc rcl'nlage or all \Jodie:; 
exa mined nft cr death originnl<' in these i=:light fibrinm18 pleuri sic8. 

Fihrinom; plcmisy O<'<' urs ('2) :.rn a seco ndary process in acute cfo;:eascs of 
ihc lung, such m; pnc.•umonin, which is nhrnys accompanied by a certai n 
nmounl of plcll riR,r, 11 811nl ly of lhis fo rm. C'nncc>r. nh~<'<'~l-l , and ga ngrene also 
cause plastic pleuriRy whrn the f;lll'fncc or llw lung hl'('O lllt '~ in volved. This 
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comlil inn i~ ~pC'rinlly aR~ocintrcl in a forge nmnhrr of caj::cs with luhNctilo~is. 
Pll'ural pain. ~titrh in thr !-:icle. nncl a dry cough, with nrnrkrcl fri1 ·lion ~ounds 
on au~rnltation. an• thr inilial phenomena in many instances or phthh:is. 'rhe 
signs arc usually bai::ic. 

2. SERO-FTBRINOUS PLEURTSY 

In a majority of C3$CR or inflammation of the pknrn Ul{'r(' iR. with the 
fihrin. n \'flriahlc amount o[ fluid exudate, which produce:;; Uw c:ontlilion known 
nR pleuri::;y with cftuRion. 

Etiology. -Of ID I cases in fifteen year s in my wards, there were 161 males 
ancl 3:3 ft1111alri:;. Under twenty year::; of ngc there werr '20 pnlirnts; 18 \\ere 
on•r j'enrs of age. 'l'hc grratr~t nnmhcr wns in thl' fifth dccnclc'. ,;n. 
Colil as a prr di spoi;:.i ng agent, which permits lhr aelion or Vfll'iOHS micro-
organisms. We hnYc not yet, however, bl'ought all the acute plcuri:-;ic~ into 
the cal<•gory of microhie affections. and tllC' fart rernnins Lhnl pleurisy iloe~ 
follow with grenl rnp id ity a sud<len welting or a chil l. A majority of the 
casr~ nrc tuherciilomt This view is baPed upon: (1) P ost mnl'lrm cyirknet• . 
TuhN<·lrs haYc hecn found in acute cases, thought to hn\·e brcn rheHmat ic or 
<lue to cold . ("?) 'T'hr nol in frrqucnt pr('~enre of t uhrrrulou:.; le:-; ions, oft<•n 
l:iknl, in !he lung or r lsewhcre. C:1) The charndrr of the ('\t1clak. I f (·oagu
latrd ancl the coagulmn dige8kd and C('ntrifug::ili7.ed (lnoi:ropy), tuhrrele 
bacilli arr frrqurnUy found. Tnjcctcd into a guinea pig-. in amounts of l.j 
c. c. or morr, tub(•rculo:-;i:-; followed in G·~ per cent. (Eichhorst). The cyto
diagiio:-is :-;hows that ns in other tuberculous exudates tllC' mono-nuclear kueo
cytes predominal.C'. (I) '] 'he tuberculin reaction is g iven in a consick1 rahle 
pcrccnta~(' of the cases. (5) The subsequent history. Of DO caRcs of ac:ntc 
plcuri~,r which hnd been under the observation of ll. l. Bowditch bet.ween 
JR IH nnd 187!1. 3'2; died of or had phthi sjs, Among 1:30 patients with primar.r 
plcuri~.Y with effmdon, followed for a period of sev('n years hy Hedges, 40 per 
cent. became tuhcrcu lou s. 

or ;300 llllCOlllJlliralcd caRes of pleural effusion in Lhc UaRRflchnsC'its fl en
rral lfo,pilal, followed by H. C'. Cabot, lhe 'uhse~urnt hi story "'°' a'ccrlaincd 
in ~~l; followed five years until clcalh or phihisi~, 117; well aflC'r five 
ycn rs, flG . 

Tn 172 of lhe cases of pleu ri sy wilh effusion in lhe Johns H opkins H os· 
pita! Hamman got reports from 88; of thce.e -:18 were living and w£'11, :10 
later became tuberculous, in 2 the result was quc~tionable, and 8 cliccl of oilier 
1li;-;(·a~r~. rrwcl\'r of thr 88 had tubercle bacilli in the sputum while in the 
hospital without di~eoYcrnble pulmonary l esion~ 3 of the 12 were livin~ nncl 
wC'll; in 8 thr ~i,gn~ h<•enmc w<'ll marked~ one died of unknown cauizc. Ham
man has collertr<l !'i(i~ r:ii-:eiz (including the nbm·e) in which the subsequent 
history wns izo11ght: of thc~c· Hi7. "?fl.7 per rent. became tuherculon~. 

Bacteriology of Acute Plemisy.-From a baeteriolo1tieal standpoint we 
may rerogni7.c Um•r groupi:; of ra~e~, eaus<.•rl b,v the tubercle bncilluiz, the pneu
mococcns. and the Ktreptococeus. respect in'ly. 

Hacillus t11brn11losis ie present in a very largo proportion o f all casrs of 
primary or so-cnll ecl idiopathic plenrisy. The exudntc is usually steril e on 
cowr slipR or in thr eullnrc nnd inoculation tests made in the ordin ary way, 
n~ the !Jncilli are very fl.Canty. lt has beC'n clemomitrated clearly that a large 
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amou nt of the rxud at r muRt be taken to mnkc tl1r lri:.l complete. either in 
cullurrR or in llw inoc·ulation of animals. Eichhor:-;t fm1n<l that more than 
62 per ('(·nt. were <fomonslralccl as tubercu lom; when :u; much as 1 !'i c. c. of the 
exudate was inoctilatrcl into t cf:t animnl~, while ! cf:~ than JO per cf> nt. of the 
cai::es showNl tnh<•rrnlo!'is wh<'n only ] c. c. of the exudate was u!=:cd. This is a 
point to which oh8eners f:hould pay Ycry special attention . Le Damany ha!=: 
cl emonstrntecl the fuhrreulous character of all but 4 in 55 primary pleurisies. 
Ile used lnrgr quantities of the fluid for his inoculation expC'r imentR. 

The pncuniococcus plcuri8y is almost alwaj's secondary lo a focus of 
inflammation in the lung . H may, however , he primary. The ex udate is 
u sually purulent nnd the outlook is very favornble. 

The st 1·ept()('ocr 11 ~ pl eurisy is the typica1 sept ic form which may occur 
either from clirrct i11frct ion of the pleura through lhc Jung in bron cho-pneu
monia, or in cn~es of s treptococcus pneumonia; in other instances it follows 
jnfection or more distant p:uts. The acule streptococcus pleuri sy is the most 
se ri ous nnd folal of nil forms. 

Among other bacteria whi ch have been found arc the staphylococcus, 
Fri ed liiJHl Pr 's haci llus, the typhoid bacillu s, and the diphtheria bacillus. 

Morbid Anatomy.-In sero-fibrinous p1eurisy the serous exudate is abun
dant and thf' fi!Jrin is founcl on the pleu ral surfaces .rnd scattered through 
the fluid in lhC' form of flocculi . The proportions o[ these constituents vary 
a g reat dPal. l n some instances there is very little m embranou s fibrin; in 
others it forms thick, c rC'a my layers and ex ist s in the cl ependcnt part oI the 
fluid as whitish, curd-like masses. 'rhe fluid of scro-fibrinous pl e uri~y is a[ 

a Jemon color, cit her clea r or sl ightly turbid, depending on the number of 
form ed e1crnent:-;. In Rome jn~.tances it has a dark hrown color. The micro
scopic exami nation of the fluid shows leucocy tl's , occnsiona l swollen cells, 
which may pos:-;i hl .v he d('rivcd from the pleural enclothrlium, shreds or fibril
lated fibrin , and n va rin ble number of red b1ood-corp11scles. A Jnrge number 
or cells tmil crgo ing mitotic divi s ion is diagnosl ic of malign:mt d iseaRC. On 
boiling, the fluid is round to be rich in a lbumin. Sometimes jt congulates 
spontaneously. l ls compm~ition closely resembles that of blood serum. Cho-
]esterin, uric acid, and are occasionally found. The amount o[ the 
e ffu s ion \'::tric:- from Y:! .j litres. Enormous amounts are sometimes 
rcmow d, 1R8 ounces in one case (E. C. Carter). 'l"'he lung in acute scro
fibrinous plcuriRy is more or less compressed. If the exudation is limil ed the 
lower lobe alone is atelcctalic; but in an extensive effus ion which reaches to 
the clavicle the C'nl ire lung will be found lying c1ose to the spine, dark and 
airles!' . or m·eo blood less-i. e., carnified. 

Jn large exudati on:- the adjacent organs are cfoplaccd; the li rer is dc
pre8'ed ancl lhc hearl <folocatecl. With reference lo lhe position o[ the heart, 
the following statcn!l'nb may be made : {1) Even in the most. extensive left 
s ided exudation there jg 11 0 rotation or the apex of the heart, which in no 
case wn s lo the ri g-ht of lllC' mid-s lernal line; (2 ) the relative pos ition o[ the 
apex ancl hasC' is wrnnlly maintained; in some inslnncps the apex is lifted, in 
others lhe whole heart lies more trnn,versely; (3) the right chambers o[ lhc 
heart oeet1py the greater portion of the front, so that the di splacement is 
r:1ih r r a definite cfo;locaiion of the mediastinum, with the pericardium, to the 
ri.!2'ht, tlrnn any special !wisting or the hC'art itself ; (I) the kink or twi8t in 
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the inferior H.'na cam cle~criLc<l by Bartels was not prc~ent in any of my 
cases. 

Syrnptoms.-Prodromrs arc not uncommon, \Jul the disease may set in 
ahruptly with a <.'hill, followed by fenr and a severe pain in the ;idc. In 
nry many C<ISC:-. however, the on~et is insidious, particular!}' in thildren arnl 
in elderly pcr~ons. A little dyspncca on exertion and an inc:rca::>iug pallor 
may he the only features. \\'ashbourn has called attention lo the frcqul'ncy 
with which the prn..·umococcus pleurisy sets in with the feal11rc13 of pneumonia . 
The pain in the side is the most distressing symptom, nnd is usually referred 
to the nipple or axillary 1·e:;ion~. lt must be TC'llll'lllhcrccl. however, that 
plcuriiic pain may be felt in the abdomen or low down in the back, partirularl_\ 
when the diaphragmatic surface o[ lhe pleura is in\'Ol\·ccl. It i~ lancinatin[.!', 
~ha 1·p, and sc\'e1·c, ancl io aggra\'atcd by cough. Al this early stage, on aus
rultalion, somdi111cs indeed on palpation, a dry friction r11h can be deteclecl. 
The fe\·er rarely ri!'CS ~o rapidly as in pneumonia, and rloc~ not reach the same 
grade. A tcniperalure of from 102° to 103° F. is an :wrragc pyrcxia. H 
may drop to nonna l al lhr end of a week or Len dayo wilhoul the appearance of 
any definite c·hange in the phy::;icnl signs, or it may pcr:-:it-ll for se,·ernl weeks. 
The temperature of the affected js higher than that o[ llw :.:ound side. Cough 
is aa early symptom in acute pleuri~y, but is rarely :oo di:'lrl':':'ing or 80 fre
quent as in p11cumonia. 'L'hcre arc in~tanccs in which il is ah;;l'nl. The 
l'Xpcdoration i~ usually ~light in amount, mucoi<l in charader, and occa
>ionally streaked with blood . 

Al" the out>ct there may be clyspnooa. due partly lo the feyer and partly 
to the pain in lhe ~ide. Later il rc:-;ults from the e'o1111Jre~:-ion of the lung, 
particularly if tl1c• exudation has taken place rapidly. In the CiJ):es with 
\'Cl'_Y rapid <1fh1:-:ion the clppnCX!a may be very rnarkrcl. \\'hen, however. the 
fluid is cffu!'ed l"IO\dy, one Jung may be cntirel.Y co111pn'S:'l'<l wilhoul inducing 
shorlnc~s of hrC'alh, except on cxNlion, and Lile palienl will lie quic>lly in bed 
without cvill(·ing lhc slighle8l respiratory cfo.;t 1·c~~ - WlH•n fhe effusion is large 
the patient usually prde rs lo lie upon the affected siclc. 

PHYS l (',\ j, H10Ns.- l 11::;pcrlio11 shows some c1cgrce or i1nmohilily Oil the 
affcrtccl ~ide, depending upon the amount of exudation; and in large cffu~ions 
nn incrcmw in YO l 11rne, whic:h may appear to be much more than il really 
is as cletcrminc<l hy llll'llt'itlralion. rrhe intcrcostal cll1prcs:'ions are oblilf'raled. 
Jn the right ~idL•ci effu~io11:..; the apex beat ma}" be liftrd lo Lil(' f<H1rlh inter
space or he pu~he<l heyond lhc left nipple. or 111ay cn•n he :occn in the 
ax~Ila. \\'hl•n tlic exu{httion is on the left 8i<lc. the hearl'::; impul~c may not 
he Yi:'ihle: but if the cffu!'ion i~ large it is Ft'cn in the third and [ourth 
spaces on the right side, and sometimes as far out as the nipple, or C\'Cn 
beyond it. 

. Palpation enables us more succe~s[ully to determine the defic-icnt move
ments on the afrcctccl side, and the obliteration of the inlrrco~lal spaces, aud 
more accurately lo define lhe position o[ the hcart."R impulse. In simple sero
fibrinous cffui:;ion there is rarely any ('('derna of lhc rlw~t walli-i. ll is srnreely 
CH'r po~sible lo obtain fluctuation . 'Tacti le Ircmitus is gn•ally diniini:ohcd or 
aholislird. J f the cffw•ion i~ slight there 111ny be only cnfcl·blr1ncnt. The 
ali:-;l'm·r of the' rnic-e 'ibrnlion::; in cff11.-:ions ol' any sin• co11:'litutl1

::. one or lhe 
mosl rnluahle of Jlhysieut signs. In childn•n there 111uy lie much effusion with 



658 IJJ~K\ 8E8 OF 'l'llE HE8l'IHA'l'OHY ~Y8'1'E~I 

rclcnlion of Ircmilus. In rare cases the vibrations may he co11111111nicalcd iii 
the chcRl wall::; through loc:1lizcd pleural aclhc~ion:-:. 

Jlcnsuralion.-\\'ith the cyrlomclcr, if till' pfl'usion is t'\l'C!'sin\ a <lirTcr
cncc of from half an inch to an inch, or C\'Cn, in large l'ffusion:-:. an inch and 
a half, may be found between the two sides .. \llowancc mu~L he rna1le for lhc 
fact that lhe right side is naturally larger lhan lhc left. With lhc >nddl<' 
Lape the difference in expansion between the lwo si<lcs can be conveniently 
measured. 

Pcrcussion.-Earlj· in the disease there may be no allcrnlion in the noic. 
but with the gradua l accumu1ation o[ the fluid the reRonancc bccornct' dc
feclil'C. and finally gil'CS place lo absolute llalnres. From clay to clny the 
g radual incrcaRc in height of the fluid may be studied. ln a pleurilic efiu!'ion 
rising to the fourth rib in front the percussjoa signs a rc usunlly sug-
gestiYc. Jn the subclavicular region the attention js often arom;ed onc:c 
by a tx111panilic note, the so-callecl Skoda's resonance, whic:h is heard perhaps 
more commonly in this situation with pleural effusion than in any other con
dition. H shades insensibly into a flat note in the lower mammary and 
axillary regions. Skoda's re:::onance may be obtained also behind, just abo\·e 
the limit of efru!-iion. rJ'he dulness has a peculiarly rcl"istant, wooden quality, 
differing from that of pneumonia and readily recognized by skille1l finger:;. 
lt has long been known that when the patient is in the erect posture the 
uppt'r line of dulnet:s is not horizontal, but is higher behind than it is in 
front, forming a parnhola. The emTc marking the intersection o! the plane 
of contact of lung and fluid with the chest wall is known as "Eilis's line of 
flatnct:~:' which Garland has verified clinically nn<l by animal cxperimrnls. 
With mcdium·sizccl cffm::ions this line begins lowest behind, advances upward 
ancl forwa rd in a leUcr-S cune to the axillary region, whc11cc it proceeds in a 
slraight decline lo the sternum. This curve js demo1ir-:.trahlc only when the 
patient is in the Crocco, in 1902, cnllccl ntll'11lion lo the exist-
ence in pleural a triangular area of relative clulncss, along the 
spine, on the side opposite to the pleurisy, in width J'rom 2 lo 5 cm., and 
with the apex upward. lt can be clcmonstralcd in a la rge majority o[ all 
casr:::, parlicularly in the young and in thin per:-ons. 1t is po~:;;ihly due lo the 
bulging of the rnccliastinum, by the fluid, across the mid1llc line, the analomi
cal poS'ihilily of which has been pointed out by Call'crt. 

On lhc righl side lhc clulness passes without change into that o[ lhc lircr. 
On the le!t ~ide in the nipple line it extends lo and mny obli terate Traubc's 
semi lunar ~pace. J f the effusion is moderate, the phenomenon of mornblc 
clulnc:o:.s may be obb.1ined by marking carefully, in the silting po~lun• , the 
upper limit in the mammary region, and then in the rccumhent po~turc, 
noling the change h1 the height of dulness. Th is jufallihlc sign o! fluid can 
nol always he obtained . In Yery copious exudation the clulness may reach the 
clav icle and crrn cxtencl beyond the sternal margin of the oppo!'itc side. 

A uscullalion.-Early jn lhe diseas.e a friction rub can usually be heard, 
which disappears as the fluid accumulates. It is a to-and-fro dry rnb, close 
lo the enr, and has a leathery, creak ing character. There is another pleural 
friction sol1ncl which closely resembles, ancl is scarcely lo be distinguished 
from, the fine crackli ng crepitus of pneumonia. This may be heard at the 
commencement of tho d isease, aud also, as pointed out in 184J by lllucDonncll, 
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~r.. nf ~lontn,al, whn1 lllc cfl'u:_.;ion has receded and lhc pleural layers come 
togelhrr again. 

\\'ilh l'H'n a slighl exudation lherc h~ weakened or cfodant lm.1atl1ing-. Oflcn 
inl'piration and C'xpiratinn arc cfo;tinctly auclihlc, though <fodanl. and have a 
tubular quality. So111di111cs only a puflUlg tubular expiration i~ he:ml, which 
m:1y ha\·c a. 111etallk or amphoric quality. Loud re:-:onant rtdc•:-:. atc:ompanying 
thi:_.; nrny fnn·ihly :-:uggt:ol a c:axity. ' l'hr:-:c p:-euclo-carcrnous ::ign:.:. arc rncl 
\\ilh more f1w1ul'nlly in childrc11, and often lC'~1cl lo error in <liugnosi~. ~\ho,·c 
lht• Jim• of dul1w~s the hrcalh sounc.ls arc usually harsh and exaggerated, antl 
uwy h:ne a lulrnlar quality. 

The mea l rc::mnanc\' is usually diminished or aLi:;rnt. The whispererl voice 
is ~aicl lo he trnn~miHed through a scroui-; ancl not through a purnlenl exudate 
(B<1ccrlli'~ !'ig-n), hul this if:. nol alway:.: true. This author adv ise:-:. direct 
au~ru llation in the nntero-laleral region or the che~t. There may, how<.'Vl'r, be 
intcnsific•:ition-hroncliophony. The voice sometimes has a curiou:-; nasal, 
squeaking- charnclcr, whic:lt was termed by Lncnnce crgoplw11y, from its sup
po:::c<l rc~c111hlancc to the bleating of a goat. Jn typical form this is not com
mon, hut il is hy no means Tare to hear a curious twang-like quality in the 
voice, pcHticularly at the outer angle of the scapula. 

In the examination or the heart in cm:c~ or pl(•uritil: cffu~ion it i:-; well 
to bear in mind that when the apex of the heart Ji<.•s h<1lll'<1th the i:.tc rnum 
there may hr no impul5c. The determination of Uic i-itu;1tin11 of the organ 
may rest with the position or maximum lomlnc:::~ of the :-;ound!-1. On.' r the 
clisplacecl organ a ~yi-tolic murmur may he heard. \\'lwn tlil' lappet or lung 
OYC!r the pericardium is in volved on either 8-icle there may be a pleuro-pcri
carclial friction. 

BLOOD COUNT JN PLEURAL EFFL1SION.-E111crf:on has lookC'cl O\'CI" for me 
the histories of SD cases of acute pleurisy with effusion in "hith the blood 
counts were made before the te111pcratuTc reached 11ornml. Only '.2G had a 
lcucocytoeis between 10,000 and 15,000; one only above J!i,000. ln 12 of lhe 
cases the count wa s below 5,000. 

'l'he X-n .. \Y i~10Tun1<:s arc of great interest and of much nilue in diagnof:is. 
They have i;;hown that the eftusion is not always in the lo W< .. ' L" portion of the 
ehe~t with the patient h1 lhc upright position, but that it Hiny rcprc~cnL a 
n1-tieal column in the latenil aspect oi the chest. co111p1·ei:::oing the lung 
toward the spine. The dl'.nsion is not always mobile. but may be fixed 
by adhesions in one position . 

Course. -Thc eoursc of acute sero-fibrinous pleuri~.r i~ very variable. 
After persisting for a week or ten days the fe,·cr sub~idel'. the cough and 
pain cfa:appear, and a ~light eftul:'ion may be quickly ah~orl>ed. Jn c<Ji::es in 
which the effusion reaches as high as the fourth rib rcco\'cry iti ll~ually slower. 
~fanr in~tanccs eomc under ol>::;crration for the fir~l time, <1ftc r two or three 
wec) ... s' indisposition, with the fluid at a leYcl with the cluviclc. The [ever 
may last from ten lo twenty days without exciting anxiety. though, as a rule, 
in ordinary pleurisy from cold, as we say, the temperature in cases of moder
~1te severity is normal within ciglll OT ten days. Left to it~C'Ir. the natural 
tendency is to resorption; but lhis may lake place wry slowly. With the 
ahsorption of lhc fluid there i• a redux-friction ercpilus, either leathery and 
creaking or crackling and rti.lc-like, and for months, or even longer, the 
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defective rcsonanc(' and frcblc hrcat bing arc lwarcl al UlC' bai-:c. Hare 1110,lcs 

of termination arc pt•r£omtion and di~l'hargc U1roug-h the lung, a111l cxkrnally 
through the rhc!-il wall, examples of which h;.wc been re('onk<l hy Sahli. 

'!'he irn111ccliatc prog-nosis in pleurisy with cffui-\ion i~ gnod. Of :l·W ra!:'C~ 
al 8L Bartholomew's llospila l, only 6.1 per cent. died hcforc ICH\'ing the hos
pital (lledl(e,) . 

• \ scro-fih1fo ot18 exudate may pcrsh::t for monU1:; without change, particu
la_rly in tuberculous case:-;, and will somcti 1n cs rc<-1cc·umulalc aflC'r a:-;piration 
and rc:;;isl all trralmcnt. After pcrsi~Lcncc for 111orc Uian lwcl"c nrnnth~, 
in spite of repealed lapping, a serous effusion was cured by inci:-;ion wilhout 
deforrnil_y of the chest (S. West) . When one pleura is full and the hea1'l 
is grcally di 8localrd, the condilion, although in a majority of cases producing 
remarkably lilllc disturbance, is not without risk. 

3. PURULENT PLEURISY 

(Empycma) 

Etiology.-Pus in the pleura is clue to (a) infociiou from within, aR a 
rule directly from a palch of pneumonia or a septic foc· u ~ due to the pneurno
coccu8 or the pus organisms, in some cases a tubcrculom; hro1wlio-pm•u111onia; 
(b) im·olYr111cnl from without, as in fracture of a rib, pC'nctralin~ wound, 
disease of re:-:ophagus, clc. 

lt frequently follows the infectious di8ca!'et<, particularly !'toHI L•t fen?r. lt 
is rcry often latent, ancl clue to uncliscoYcrcd fo<:i of lobar or lol1ular pneu
mon ia. lt i!:i common in children. more in hoys than in g'irlt<. and between 
the nges of one and five and eight and nine. 

The pncurnococcus is the mo~t common org-ani ~m, til<'n lhl' ordinouy pu~ 
organi~nis and the tubc!'cle baci lli. The pncumococcu8 haH Ue('n found and in 
rare ca::.;rs lhc influenza bacillus, and even pso rosperms. 

Morbid Anatomy.- On opening an cmpyema posl morlcm we usually find 
that the cffu:-:ion has ~eparatcd into a clear. greenish yellow !'eru111 above and 
the Lhi ck, creum-like prn; below. 'l'he fluid mc1y be scarcely rnnrc Lhau Lurhid, 
with floccu li of fibrin through it. In the pncurnococcui:; en1pyl'1na the pus is 
usua lly thick an<l creamy. 1t u~ually has a hcav~1 , sweet ish odor, hul in some 
in ~ta11c·l':.;- parti c:11\a rl y those following woun<ls-il is fetid. Jn ra:-:es of gan
lZTl' lle ol' Lile lung or pleura the pus has a horribly ~li nking- otlor. Micro~cop

frally it ha:; the charnders of ordinary pus. The pl<'l1ra l mt•mhru1m; are 
greuily thiekrn<.'tl, an<l prc8Cnt a grayish \\ hitc from ] lo '2 111111. in 
thi rk nc8:-:. On the cmsla l pleura there may Le nnd in <ild cases fo.;-
tulous co 111111unicatiom; are common. 'l 1he lung may he co111pret<:-:ed to a \"Cl'Y 
small limit. and the visceral pleura al~o may show perforation~ . 

Symptoms. - Puruknt pleurisy may begin ahn1ptl _v. with the symptoms 
already described. Ji lore frequently it comes on insi diou i:: ly in the course of 
other di Rea~es or follows an ordinary scro-fibrin ouR plt'UriRy. Tll('r(' may he no 
pain in the chest, very little cough, ancl no dyspn(('a, unlei::s the side is very 
full. Aympto111s or ~c ptic infection arc rarrly w:rnt ing-. H in n child, there 
is a gradually devrloping pilllor and wealrncss; swenl~ OCC'Ur, an<l there is 
jrregular fcrcr. ~\ co ugh is hy no means constant. The lcucocytcs are 
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rnmally muc·h inl'rcm;cd; iu one fatal ca:::e they numbered 115,000 per cubic 
millinwlrf'. 

Pnt~H'.\I, Srn:s:-;.-Pradil·ally they arc tl10!'c nlr('a1ly conl'i1lcred in pleu
ri~y with rffu~ion. There arc, howc,·er. one or two additional points to be 
mentioned. In rmpycnl<l, particularly in children. tlw 11i:•proporlion between 
th<' ~icks may he exlr<'nw. The intercostal spaC'eS may nol on!.'· be obliterated, 
lrnl may hulgP. Xot infrequently thrrc is o.:itlema of llw c·lwst walls. 'l1hc 
Twiwork of ~:i1lic·tdanc•oui; veins may be ver)' distinC'L Tl mu!'l nol be forgot.ten 
that in chilclrrn tla' brratJH,oun<ls may be loud and lubu/(!1· over a purulent 
effusion of coni::.i dcrabl e size. The dislocation of the hea rt and the dis
placcmrnt of the lircr arc more marked in empyema than in sero-fibrinous 
l·ff1rnion-prohahly, as Senator suggests, owing to the greater weight of the 
fluid. 

,\ r11 rious phenomenon ao:::sociated generally with empyema, but sometimes 
occu rring in the sero-fibrinous exudate, is pulsali11g pleurisy, first described 
l•.r ~larlJonncll, Sr., or i iontrcal. Jn 95 coses collected by Sailer it was much 
more irC'qurni in males than in females. J.n 38 there was a tumor; that is, 
t·111pyl·nu1 1wc·r~:-itali$;. Tn all but one case the fluid was purulent. Pneumo
th<H'a' may IH' prl'f:.C'nt. 'l'herc arc two groups of ca::es, the intrapleural pul
!'flf ing pleurisy and the pulsating empyema 11eces.~itaLis. in which there is an 
e:\lt>rnal pul~ating tumor. No satisfactory explanati on has been offered how 
the heart impulse is thus forcil1ly communicated through the effu~ion. 

Empycrna is a chronic affection, which in a few instances terminates 
naturally in n'COYcr.r, but a majority of cases, if Jc(t. alonC', ends in death. 
The following arc ~omc modes of natural cure: (a) B.v absorption of the 
fluid. In r·rnwl l effusions this may take place gradually. rrhc clwst wall sinks. 
The pleural layers become greatly thickened and enclose between them the 
in!=-pis~atPcl pus, in wliich lime sa lts are gradually dcpo~itcd . Surh a condition 
may be ~t·c n once or twice a year in the post mortem room or any large hos
pitol. (b) Hy pcrforntion of lhe Jung. Although in thi e eve nt death may 
lake pince rapidly, IJy suffocation, as Areta:ius ~a.rs, yet in cases in which it 
occ111·s gn1dunlly rrcovcry may follow. Since 1873, when I sriw a case of this 
kind in 'l'r:inlir's rlinic. and hea rd his remarks on the subjert, l have i:een a 
numhcr or in~tanrcs of the kind and can corroboralC' his statement as lo the 
!arorahle tNmination of many of them. Empycma may cfo;cha rge either by 
opening into the bronchus and forming a fistula, or, as Traube pointed out, 
by producing necrosis of the pulmonary pleura, sufficient to allow the soaking 
of the pus through the spongy lung tissue into the bronchi. Jn the fir~t way 
pncumothorax usually, though not always. deYelops. l n the second way the 
pus i~ cli!5rhargrcl, without formation of pneumothorax. Even with a bron
chial fistula rcco,·cry iR po'8ible. (c) By perforation or the chest wall-
011l/}!fl'111(l, nrcessilalis. This is by no means an unfa\'orable method, as many 
cases recove r. The perforation may occur nnJ'wherc in the chest wall, but is, 
as Cruveilhicr remarked, more common in front. H may be anywhere from 
the third to the sixth inter:.;pace. usua lly, according to Marshal l, in the firth. 
It may perforate in more than one place, and there may be a fi stulonr; com
munication which opens into the pleura at some distance from the external 
orifice. ':rhe tumor. when near the heart. pulsflte. 'The discharge may 
persist for yt•ors. ] n Copeland's Dictionar» mentionec.l an instance of a 
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Barnrian physician who had a pleural fistula for thirteen years and enjoyed 
fairly good health. 

An empycnrn may perforate the neighboring organs, the c:csophagus, peri
toneum, pPricardinm. or the stomach. A remarknhlc sequel is. a pleuro
cc:-;ophageal fi::;tnlfl, of which cn~e~ ha.\'C he<•n reporil'(l hy Yoeleker, '11hurBfil'ld, 
and mv~<·lf. Tn my ca:::e there was a fi~lnlou s comm unication through the 
c:hr::t ,~·all. Yery r~rnarkahlc cases arc those which pn~s clown the i:;pine and 
along the psoas into the iliac ro~sa. and simulate a p~oas or lumbar a.b~cess. 

4. TUBERCULOUS PLEURISY 

This has already been consiclcrccl (p. 178), and Lhc symptoms and physical 
signs do not re<]uirc nny dcsc ription other than that alreadj' given in con nec
tion with the sero-fibrinous and purulent forms. 

5. OT!TER VARIETIES OF PLEURISY 

Hremorrhagic Pleurisy.-A bloorly effusion is moi with under the follow
ing condition!-!: (a) Tn the pleurisy~[ risthcnic stairs, :.;uch ns cancer, Bright's 
clh:e:1sC', and orrn~ional l }' in thl' mnlignant fC\'C'rs. It is inlC'rcsting to note the 
frequency with which h:rmorrhagic pleurisy is fonnd in cirrhosis of the liYcr. 
l t oecu1Tc<l in Uw YC'r}' patient in whom Larn nec first accurately described 
this dii-cal'C. While this may be a simple ha:imorrhag"ic pleurisy, h1 a majority 
of the cases which l haYc seen it has been tuherculou~. (b) Tuberculous pleu
risy, in which tllC' bloody dfu!"ion may result from the rupture of newly 
formed vcsf.iels in the soft exudate nccompanying the ernplion of miliary 
tulicrcks, or it may come from more slowly formed tubercles in a pleurisy 
~ccoll(fory to cxlcnsivc pulmonary cfo;crisc. (c) Cancerous pleurisy, whether 
primary or sc•eomlary. is frN1ucnLly h:rmorrhagic. (d) Occaflionally kemor
rhagic cxud .. ition is mct with in perfectly healthy indivicl11alH, in whom there 
is not tlw :-: li ghLC'i-;L suspicion of tubcrcnlosis or cancer. fo one !mch cn:-;c, n 
largC', ahlC'-hodicd man, th(' patient was to my knowledge hea lthy nncl fllrong 
cif!ht year::: nftC'nrnrcl And, lastly, it rnusl he remembered that during 
a~pirntion the lung may bC' wounded and blood in this wny get mixr<l with 
tlw scro-fihrinous cxuclntC'. rn w condition of ha~rnorrhagic plcuri~.)' i::. lo he 
disling-uishcd from h:t'rnothorax, due to the rupture of aneurism or the pres
sure of a. tumor on Lhr thoracic veins. 

Diaphragmatic Pleurisy.-The i11flammation may be limited partly or 
chiefly to the diaphragmatic surface. This is orten a dry pleurisy, but there 
may hr effusion, r ither scro-fibrinons or purulent. wl1ich is circumscribed on 
the diaphragmatic RurfaC'C. Jn tl1ese cases the pain is low in the zone o[ the 
clinphrngm nn<l nrny simulnle that of acute ahdominal di~C':rne. It rnny he 
intcn~ifil'd hy pre~surc at the point of insertion or tlw <liaphrngrn at the Lt>nth 
rib. Th e clin.phrngrn is fi\cd ancl the respiration is thoracic and shol't. An
clrnl nol('(l in rcrlnin ra~r:-: Rrvrrc dyspucca and nttarks :-;imulati ng nnginn. 
A s 111r11! ionr<l, 1.lw rffusion is 11s1ially pln ::;tic, not 8crous or purulent 
rffusions of nn.v sizC' limitrd to the <liaphragrnalir arc cxlrenwl.v ran'. 
Jnl rns(' suhj<•c·lin• with trifling olijcC"liYe fl•ntures al'e always !rn,![g(•:.:lin~ of 
<linplil'~tgnrnl iC' plc·uris)'. 
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Encysted Pleurisy.-The eJTus.ion may be C' ircumscr ihcd lw adhe~ions or 
separalt><l into two or more pockets or l~culi, which eommuni.rale with C'ach 
other. This is rnoRt common in empyema. In thes.C' ra~C'R lhPrl' ha\'e ut-iu
ally lwcn. ill (liffen•nt partR of the pleura . multiple adhc!='ions. hy which the 
fluifl hi limilP1l. Jn other in::;lances the recent false mernhranC's may cncapsu
!:llr the exwlation on the diaphragmatic F-urfacc, for example. or the part of 
tht• pleura pol'h•rior to the mid-axillarv line. 'The eontlition may be \·en 
puzz ling during life>, and present speci;1l difficnllics in cliagno!'iR. · ln som.e 
C':l~('!' the ladi!c frrmilns is rclainecl along certain lines of :Hlhc!'iOn. 'rhe 
exploratory ncrcl lc Rhould be frcC'ly used. 

Interlobar pleurisy forms an interesting and not uncom mon variety. Tu 
nearly C\'Cry iTrnlancr of acute plrurisy t he intcrlolmr srrou~ surrncrs n1·c nli::o 
inrnh·ccl nnd closC' i.Y agglutinated together, and sometimes the fluid is encysh1 '1 
])('twt•en tlw111. In thi " position tubercles arc to be ca l'e[ully looked for. In 
a ('ase of t his kind followi ng- pneumonia there was brtwcrn the lower and 
upper and middle Johe$ of the right side an enormous purulent collect ion, 
which looked at fir:-;t li ke n large abscess of the lu ng. 'l1 hese colled ions may 
perforate the brouchi , and the ca::5es prc::;ent special difficulties in diagnosis. 

Diagnosis of Pleurisy 

.\cute plastic plru risy is readily recognized. In the clia~no~i s o[ pleuritic 
l·ffu:-;ion the fir:-;t qucf-11ion is, Does a fluid exudate cxi~t? the second, \\'hat 
i~ ii~ naiurc? Tn large e[usions the incrca$e in the size of the affected side, 
the immobility, the ah~ence of tacti le fremilus. log-ether with the displace-
11H·nt of orp::rn~, gire infallible indication s of the pre~cnce of flnicl. ']1hc ch ief 
1liflic11lty ari~<.·s in effur-:.ions of moderate extent. when t he cluln<'ss, the prrs
CllC'l' of hronchophony, and, pcrlrn ps, tubular hrcnthing ma.v Rim ul atc pneu-
11H111ia. 'Th t' chief po ints to he borne in mind arc: (a) niffNencc1i ·:1l the 
on~ct and in the g('neral characters of the two nffcctions, more pnrti cu larly 
thr initinl chi ll , the higher feve r, more urgent cl ysp ncca, and the ru sly ex prclo-

which cliaraclcri ze pneumonia. As already rncntionccl, ~orne of llie 
<'<IH':o. pneurnoroccu~ pleurisy Fet in like pneumonia. (b) Certa in physical 
~ign~-the more wooclen character of t he d ulnr~s, the grralcr r eRislanee, and 
lli1• nrnrkecl <limi nution or the absence o [ tactile frcmituf.I in pleurisy. 'l1he 
am•cllltnlory signs may be cleccptiYe. It is usually, in deed, the perf.liF.tencc of 
tubular hreathing, particularly the high-pitched. C\'en amphoric expiration, 
hrnnl in ~0111(' C':IFC'S of pl euri~y, wh ich has rai$~cl the cloubl. rrhe intcrcostal 
~pa1·1·:-; arr more commonly obliterated in pleuritic effu~ion than in pnC'umonia. 
_\:-; nlr('nch mentioned. the displacement of orgnns is a very vn luahlr i;i;ign. Xow-

wiih the hypodermic needle the que~tion is rni-ily sctllrcl. A separate 
~.vringr with a capacity or two clrarhm::. should be re~crved for explora

tory purpo:-c:-:, and the needle ~hould be longer and firmer tlrnn in the ordi
nary h.rpodcrmic instrument. With careful preliminary disin fl'clion the in
strument can be u::.ccl with impunity, and in Cfll'E'R of doubt the exploratory 
puncture ::.hou lcl he macle without hesitation . Pneumothorax is an occasional 
sequence. Tho h~'poclermic needle is especially useful in th ose cases in which 
there arc psrudo-cavernous f-ligns at the hasc. In cases, loo, of massive pneu
monia, in which the bronchi are plng-gccl with fibrin, if the patient has not 
hren seen from lhf' outscl, thC' diagnosis may be impm:f-lible without it. 
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On the lcfl si de it may he difficult to difTercnlia tr n Y<' r y large pC'ricardial 
from a pleu ral effu:-ion. The rrtenti on or rrsonnnrr nt ti ll' hn~e. lhc pr srnce 
of Skoda's 1'(':::0Jl l111CC' tow:ml the ax illa. the nh~C ll C'(' or (fo•\O{'ation of lhr hea rt
beat to the r ight or the stern um , t he fcrbl c rn·~s of Ll lC' pul :-c nnd of the heart
so11 nds, an d t he ur,!!rney o f t he dy~pncca . oui of nil proporti on to the extr nt 
of the effusion, arc the chic[ points to b<.' comi<lered. lTnilalcral hydrolhorax. 
which is not al nil uncommon in hcnrt-dil'C'ase, pr<'srnls s igns identical with 
those of scro-flbrinous effu sion. Certain tumors within the chest may si mu
late p1em al effu sion. Jt should he rcm cmhcred lhn t many intrathoracic 
growths arc accompanied by ex udat ion. :Malignant di sease o[ the lung and 
Of the pleura and hydatid s Of the pleura produce extensiYe duJnCSS, with SUj)
prCS!; iOn or lh C' brrn !Ji-sound ~, simulating closely eff usion. 

On !he ri ght side, o[ the li\'rr, subrliaphragmalic abscess, and 
hydalid cy!;fA mny ri se l1igh the pleura nnd produce duln cFs and enfeebled 
breathing. Of! rn in lhrFc cases there is a fri cti on sound. which should Pxcite 
!'11spicio11. and tlw upper outline of the duhEi~s is som rtirn('S pla inly convex. 
Jn fl Cfl Fe or cancer of the kidn ey the growth in volved the diaphragm \'C r.)' 
rn rly. and fo r months thr re were Figns or pleuri sy hefo rr our flllention was 
directed lo thC' kidrwy. In all these instances the ex ploratory puncture should 
be made. 

The secon d qncstion. as lo the nature of the fluid , is qui ckly decided by 
the use of the needle. The persistent fever, the occurrence or sweats. a leuco
cytosis, nncl the increase in the pallor suggest the pre:;;Pnee of pus. In chi l
dren the complexion is oflen sa llow and ea rthy. In protrnetcd cases, even in 
children, when t hr gt'ncral sy mptoms and the appearance o[ the pati ent haYe 
been mo!;L Fl ronAl.Y suggesli YC of p1rn, the sy ringe ha s withdrawn clear fluid. 
On the otl a• r lrnnd , effu sions of short duration mny he p11l'ulcnt, c\·en when 
the grncrn\ sy mptoms do not it. Tn pneumonia the prac titioner 
should hr Oil th r a]erl if the delayed Or the trmperatu re riFes after 
the if r liill s and sweats foll ow, or i[ the cough changes to one of 

LypC' of g1·eat intensity. ':Ph cre are th 1'€'C g roups : (a) rr he pres
ence ! lie c111pyrma is rrndily detected. (b) I t is suspected. but it is not 
possih lt• to loca te the pus by the ordinary physical rneam;. 'J'he ex ploratory 
m•ccll e ~ho 11!1l he freely used with the aid of a loca l anresthet ic ; many punc
hnes may he made without di i-:.comfo rt. (c) 111 a few instances small inter
lohar colkrti on ~. Fmnll murnl nbscesscs, and the di aphragmati c form may 
CF-rape dl•tl•dion until an operation is performed. '] 'he progno~ ti c import of 
the bactNiologira l exa mina t ion of the a!' pi rated An id is as foll ows : The 
pnenmoroc·r us is of faYorab le 1' igni fie:rnce, as such cases usually get well 
rapid ly, <'''<' Tl with a single a ~ pi rati on. The st reptococcus empyema is the 
mo!'t st' ri om~ form. and erc n after a free dra inage the patient may succumb to 
<'I. gcne rnl i-rptim1 mi a. A sterile Buid indicates in a majority of instances a 
tu b(' rcu lous origin. 

Treatment 

At the 011 sct the sc1·erc pain may be relicYecl b_y hot 01· cold appl ications, 
f111t a hypocl l'rmi c of morphi a i1' more effecti ve. The Pa qnelin cautery may be 
l jg-hUy but fr cC' l.Y nppliPd. Tt is well to arlminister a mr rcurial or Fa line purge. 
Fi xing the s ide Uy ca rC' [ul strapping with long strips of adhesive plaster, which 
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should pass well o,·er the middle line, drawn tightly and evenly, gives great 
relief. a111l I c·irn corroborate the statement of P. 'J1. Hoberts as. to its efficacy. 
Cupping, wd or dry, is now seldom employed. Blisters arc of no special 
sen·ic(' in the arntc ~tages, although they rclie,·e the pain. The ice-bag may 
be u~l·<l a~ in JHH.'umonia. "rhe open-air treatment should be begun early, as 
a majority of the caf'cs are tuberculous. Medicines are rarely required and 
merC'urials are not indicated . A Dover's powder may be given at night. 

\\"hen effusion has taken place, mustard plasters or· iodine, producing 
~light counter-irritation, appear useful, particularly in the later stages. 
Jodide of pota'8ium is o f doubtful benefit. By some the sal ieylates are be
JicYcd lo he of spec ial cflicacy; but the drug treatment o[ the disease is most 
unsatisl'aC'lory. The dry di et and frequent saline purges (given in concen
trated form before breakfast in Hay's method) may be tried. Recently it has 
!wen nchisrcl lo use a salt-free diet . 

Early and if necessary repeated aspiration o[ the fluid is the most satis
factory 111ctho<l of treatment. The results obtained by Delafield in 200 cases 
treated by ea rly aspiration have never been equalled by any other method. 
Thr crC'dit of inlroclucing aspiration in pleuritic effusions is due to Morrill 
Wyman, or Cambridge, Mass., and Henry I. Bowditch, of Boston . Years 
prior to Dieulafoy's work, aspiration was in constant use at the ~fassachusetts 
l:<'neral llo>pital and 11as adrocnted repeatedly by Bowditch. As the ques
tion is one or rnme historical interest, I give Bowditch's conclusions concern
ing aspiration. cxpre~::;ed more than sixty years ago, and which practically 
rpprCr:C'nl lhl' opinion or to-day: a(l) The operation is perfocllj' s.imple, but 
s.ligbtly painrul, and ca n be clone with ease upon any patient in however 
ruhanel'd a slag<' or the disea~e. (2) It should be performed forthwith in all 
car:e~ in which thl•re i~ cornplcte filling up of one side of the chest. (3) He 
lrnd determined to US<' il in any caEe of even nwderale effusion lasti ng more 
than a few weeks and in which there should seem to be a disposition to resist 
ordinary mode~ of treatment. (-1) Ile lll'ged this practice upon the profes
i::ion as a very important 111eas11re in practical medicine ; believing that by this 
mC'lhod death rnay frequently be prevented from ensuing either by sudden 
altnck of dy~pn(C'U or subsequent phthisis, and, finally, from the gradual 
wl·ttring out of the powers of life or inability to absorb lhe fluid ." \Yhen the 
flui1l reaches to tlw clarielc the indication for aspiration is imperative. Fever 
1>:" not a contra-indication; indeed, sometimes with serous exudates the tem-
1 erature rails urtcr aspirntion. 

The operation is e:xtreml'ly simple and is practically without risk. The 
·pot 8elected for puncture should be either in the sixth intercostal space in 
;he mid-axilla or at the outer angle of the scapu la in the eighth space. The 
orm or the patient "hou ld be brought forward with the hand 011 the opposite 
~houlder, 80 ai;; to wi<len the spaces. The needle shou ld be thrust in close to 
the upper margin of the rib. 80 as to avoid the intercostal artery, the wounding 
or whic·h, howe,·er, is an exceeilingly rare accident. The fluid should be with
drawn slowly. rrhe amount will depend on the size of the exudate. If the 
ffnill re:1rhes lo the cla\'iclc a litre or more may be withdrawn with safely. In 
chronic ('fl~('R of i::C'J'Om~ pleurisy after the failure or repeated tappings S. West 
ha:-: ~hown tlw grC'nt n1!11e of free incision and tlrainagc. IJe has reported 
ra~e:-: of n•c·mwy aftC'r rITusions of fifteen and e ighteen months' standing. 

41 
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Rcpcatc<l tnpping may he required in 8omc cases. Tn lhc chronic ca:-rs the 
injection of adrenalin 'olution (20 lo 30 drops of a 1 lo J,0110 "olulion) into 
the pleural cnYity aflcr aspiration has proved of value. 

Hn.u•TO.'.\IS AND .\ ccmEXTS 1n-mxo P,\J!_\('EXTEi-ilH.-1 ... nin it". u~ually com
f1lainC'd of nrtcr a certain amounl 0£ fluid hns hecn wilhclrawn; il is sharp and 
cutting in character. Coughing occnr8 toward the clo~e, and may I){' :-<.•n•rr 
nnd pnroxysmal. Pneumolhorax may follow an exploratory punc·l11rl' with a 
hypoderniic needle; it is rare during aspiration . 811bruirweou.r; f'llljJhysrmn 
may develop from the point of puncture, without the produciion or pnt•umo
thorax. Cerebral SJ/mploms.-l"ai atness is not uncommon. Epileptic con
vulsions may occur either during the withdrawal or whi le irrigating the 
pleura. These ::.ymploms arc very difficult Lo explain and arc rl'g:mled by 
most authors as of reflex origin. H emiplegia may fo llow. J\rnl laslly sudden 
death may occur r ilher from ::.yncope or during U1e convul::.ions. 

As A. E. BusFcll has pointC'd out. theFe serious and even fatal f'\'rnts may 
follow exploratory puncture of the lung. Such acciclC'nls of parncC'ntC's is and 
of washing out lhc pleura arc explnined by the studies of C'app nrnl Le,ris, 
who have shown that a sudden and sometimes fatal fall in blood prl':-;surc may 
follow the experimental irrigation of lhe pleura in dogs. Ocrasionn l ly toxic 
symptoms arise resembling those of the "scrum illncFs"-paim in ihe joints, 
albumin in the urine, and ccdema-suggestive of the abForplion of toxins that 
act like a hctcrogcnous scrum. Expectoration of a large quantity of alb11min
ous flufrl may occur suddenly after the tapping, associatc>d with dyspnCC'a. 
Rome cases have pro,·ed rapidly fatal, with the fratures of an acute <edema of 
the lungs. H haR occu rred only once in my prnctice. 

rrhc a(ter-lrC'afment Of pJC'ur isy important fllld the palil'lltR ~houJcl be 
handled cxad.ly as if they had nn tuberculous lung le~ion. 

Enipyrma.-A mnjority or the caRes get well, provided Urnt free drainage 
is obtained, and it makes no clifTcrrnce practically what 111e:1Rures arc follower! 
SO long as !his indi cnlion is met. rrhe good TC'SUJLS in flll.)' rnethocl cll'pencl 
upon the thoroughness with which the cn.vity is clrninNl. I rrigation of the 
cavity is rarely nccrRsary unlef.!s the contents arc fciicl. In thr suh!'equcnt 
t1·eatment fl point of g reat importance in facilitating thr r l o~me of the ccnit_v 
is the cli!.;lenti on of the lung on the affected 5=idr. This may hr nceomplishc1l 
hy the method il.chii:;cd hy Halston .James, which has he<'n pr:tc·liccd with gm1t 
surcc~s in thr surgical wards of the Johns Hopkins lfoRpilal. 'l'hc pntient 
!lail,r, for n certnin length of time, incrca~ing p:rn<lunlly with ihe inrrea!'e of 
hi" strength, transfers hy air-pre~sure watrr from one hottlr to nnother. The 
bottles should be largr. holding at least a gallon rnch, nn<l by lhr arrange
ment of tubes, as in lhc \\'olf!'s holtlc, an expiratory effort of tho patient 
forcrs thr wntrr from one bottle into the other. Equally cnicacions is thr 
})Ian ndrii-:ecl hy Naunyn. The patient sits in an arm-rh:"lir grnsping i-:lrongly 
one 0£ the run~s with the hand aucl forcibly comprr-:~ing the i;;o11nd side 
againRt the a rm of the chair; then forcible inspiralmy efforts arc made which 
act chic f-l y Oll the COmpresscd Jung, as the SOund Ridr is fixl'C1. rf'h e ahsrr:-:s 
cavily is gradually closed, pnrlly by the falling in of !he dicst wall and parlly 
by the expansion o[ the lung. In some instanceR it is 1wcessary to rcf:.rct por
tions o[ one or more ribi;;. 

Unti l recently cflicicnt drainage has been regarded as the most important 
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con!'iclC'rntion, :tn<l holh oprrntin and <lrainng-P prorf'rdings ha\·c hcen clit'ccted 
toward nrnkin~ the l·lw:.:l \\till ronform to the lung. Whilr lhorncotomy and 
frl'l' drainngt> Jrn,·t· clnnr a grc•at deal, it musi he ronft•:.:sl'd lhal in a nol ir~l'Oll 
:-idt>rahlr numh<•r of ca!-;c~ lhe obliteration of the pus cavity has hcen a long 
and :.:onlC'tillll'R hop<•ll•:.:s matkr. Tn its place conti nuous clra inage and intcr
rnitt<·nl i-iphnna,!!1• han• bern used. H looks as if surgeons ha\'C rnnde an 
impnrtnnt d<•11arturr in lhe method of negalirc ten:-:ion <lr<linage ns deYi5-ed 
h.Y rnn Eht•rt~. 

Tlw ph,r:.:ic·i:rn is oflrn MkNl. in cases of ('lllP.\'rnrn with cm:irinlion, hrclic 
and ft·Plilc>, rnpid p1il:.:r, wheil1C'r the patient coulcl Rlancl the operation. Even 
in the rnoRt dt•:.;pc•rat<' cn:-;rs Lhe Rurgcon should never he~itnle lo make a free 
incision. 

II. CHRONIC PLEURISY 

'This a fff'ction OCC' lll'S in two forms: 
Chronic pleurisy with effusion in which the diRN1~c may i:;ct in insidi

ously or nrny follow nn acute sero-fibrinous pleuri~.r. 'l'hrrc ar~ rn-.:cs in which 
the li<1uid per~i~·tH for months or even years without 11nclPrgoing an~· specinl 
allC'rntion ancl without becoming purulent. Such rac:l':-i have the characters 
whiC"h we han' (l(•:-:c· rihrd umlcr pleurisy with dfusion. 

Chronic Dry Pleurisy.-Thc ca~es arC" met with (a) as a sequence of 
ordi11ary 7ilrural rffu.~ion . \Ylien the exudate is ah:"orhrd and th r layer::. o[ the 
plc•urn come tog-rther thrre is left bctwern them a \'arinblc nmount of fihrinous 
rnnll•rial which grnclually undergoes org;rnizalion. and is convr rlNl inlo a 
1a.\·c·r of firm connc•clire Li~suc. This proceH:-: got•s on at the basr. nnd iH repre
sented C'iini<·ally hy a i-; Ji ghl grade of ftaUC'ning-, dcfieienl ('Xpani-;ion, clrfedi\'e 
rrRonnncC' on p(l1·cui-sion. and enfeebled bre::tl.hing-. ;\ fU•r rrrovcry from c1m
pyrma thr nnl t<i nin~ nncl retraction nrn.r h(l still more nrnrkrcl. I n both cases 
it iR n rondilion whif'i1 c·an he g rc:1tl.Y \)('1lf'fill'd hy pu lrnonar_y Tn 
lhC'::::r firm, fihrous rncmhr·nnes calcification mny orc·11r, after 
em pyrma. It iH nnl n 1ry uncommon lo find hC'lwern the a 
Hrna II poC'krl of fluid a sort of plc11ral ey~t. l n the grral majority 
of lhc·H' rn!'f's Uw C'nndition one whic·h nrrd not rau~r nn-..:iC'ly. rl'lwrc may 
be an or<·asional clragµ-ing pnin nf. the k1-·0 or i hf' lung or a stiirh in Ow sid~, 
hut palit1 nb may l'('lllflin in perfrctl.r µ-oocl hC'alth for _rC'n r~. ThC' mo:-l nd
rnnc·l'd ~r:u1P (lr thi~ ~c1condary dry plcuri:.:y is src1n in tho!"(' enH'S of <'mpy<'ma 
whkh han• lit'<'ll lPfl to thrmsrkes and h:wc pNforntrd nrnl ultimalrly healed 
hy n grnrltrnl ahi::o rp lion or cli::::chnrgc of the pm:, with retrnrlion of lhl' :-:iclc of 
thr ehrsl nrn1 JlC'l'lllflill'lll rnrnifiralion of th<' lung. Trnnnrntir IC'~ionfl.. Ruch 
a~ gunl"hot wonn<l:-:. rnay hf' followed by an iclrntic:1\ condition. Posl mortem, 
il is quifp impo~sihlP lo fl.epa ralc the layerl'! of llu• pleura , \\ hith arp greatly 
lhickerwd, pnrtif'ularly at the hn!-lC', n.nd surround n r0mpn':O::S('C1. nirlri'!<::, fibroid 
lung. Hronc·hiec·t11~i~ mn.r gracluall y en:o:.11r. and in onr rrmnrknhlr ra~c which 
T :-nw on i-rn•rnl orcnsions wilh BlackaclC'r, of l\1onlrral. not only on the 
11[('('\l'Cl f'ide, hut iilf'O in lhe lOW('J' Johe Of t!JC' Other Jt1117. 

(b) f'rimilil'f' rlry plrurisy.- 1'his ronclition mny clirPrfly fol low 1lie acute 
plnslic pl<•uri~y :1Jrpnrly dr:;:.C'rihed; hul it may :;:.et in without any nrute :;:ymp
toms whnt~•\'l"r, ::ind ihc patient's attention may he cn lkd to i t by feeling the 
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plenrnl fridion. A l'OnRt::mt effect of this primiti\'e dry plcuri1'y is the aclhe
!'ion of the layer:-:.. 'l'hi~ is probahly an im•;_uiahle re:;:,ult, whether the pleurisy 
is primary or s:t·c·ondary. The organization of the thin layer of exudation in 
a pn<'umonia will unite the two surfaces hy clclirate hands. Pleural aclhe:-<ions 
are extremely common, nn.._l it is rare to examine a body entirely free from 
them. 'J'hey may be limited in extent or universal. Thin fibrous adhesions 
do not prolluce ;111y alteration in the pcrcuRsion characters, and, if limited, 
there i~ no !'pCC'inl change heard on auscultation. When, howe\·er, there is 
gc1H'raJ !',\'Jl('C'ilill Oil hoth ~iclt:>R the CXpansiJc lllO\'CrnCnt O[ the lung is COllSid
erah\y inqrnircd. \\'e ~hould nalurally think that uni\'('rsa\ adhesions would 
in terfere rn:itC'rinlly \riU1 Lhe fund.ion of the lungs, but practically we see 
many irn;lnnC'cs in which there has not been the slightest cfo; turbancc. 'rhe 
phy~irn! of total adhesion are by 110 means constant. TL ha s been staled 
Lhat there a mnrkcd disproportion between the degree of ex pansion o[ the 
chc~t walls and thr intensity of the vesicular murmur, but the latter is a very 
variable factor, and under perfectly norma l conditions the breath-sounds, with 
very full f'hr~l C'\Jrnnsion, mny be extremely feeble. The diaphragm phe
nomenon-Liltcn's sign-ls absent. 

As already slated, it is possible, as the late Sir Andrew Clark held, that 
a primitive dry pleurisy may gradually lead to great thickening or the mem
branes, and ultimate invasion or the lung. causing a cirrhosis. 

l ~astJy. tJic>re i~ a primitiYe dry pleurisy or tuberculous origin. Jn it both 
paricl<li ;rn<l eo~lal layers arc greatly thickened-perhaps from 2 to 3 mm. 
each-and p1TSl'nt firm fibroid, caseous masses and small tubercles, while 
uniting Lhl'Sl' two grPntly thkkenrd layers is a reddish-gray fibroid tissue, 
sometirnci' infiltrated with scrum. This may be a local process confined to one 
pleuni, or it may lw in hoth. These cases are sometimes associated with a 
similar condition in the> pericardium and peritoneum. 

OccHsionnlly rc>mnrkable vaso-motor phenomena occur in ch roni c pleurisy, 
whether s.irnplc or in con ncctio·n with tuberculosis of an apex. Flushing or 
sweating of one C'la'<'k or dilatation 0£ the pupil are the con1mon maui(esla
tions .. 'I'lwy :ip1war to be due to involvement of the first. thoracic ganglion at 
the top of lhe pleural cavity. 

III. HYDROTHORAX 

Jlyclrothorax is a transudation of simple non-inflammatory fluid into the 
pleural cn\·itic•s, and occurs ns n secondarj1 process in many affections. The 
ftnicl i~ rlrar. without any ftocculi of fibrin, and the membranes arc smooth. 
Jt is met with more pal'ticularly in connection with general dropsy, either 
n•n;il. cardiar. or ha,mic. It may, however, occur alone, or with on1y slight 
Ml• ma of lhr f<•pl. A child \\'as admitted to the Montreal General IIospit~l 
with urgrnt dy~pnn~a and cyano~is, and died the night after admission. She 
lrnrl C'-!t•1rniH~ bilatcrn l hyclrol11orax, which had come on earl y in the nephritis 
of srnrlrl frvrr. In rC'1rnl <l if:rni.:r hydrothorax is almost always bilateral. but 
in !lC'arf one> pleura. i~ more commonly involved . 'I'he physical signs 
nre thoi.:r pkurnl effusion, hut llie exudation is rarely excessive. Jn kidney 
anrl lw:irl-di:-C':ii;;(', C'n'n when there is no gt' llCra l dropsy, the occurrence of 
dyspncra :-h01ild at oner 1lirtd attention to fhC' pleura, since many patients 
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are carried off by a rapid effusion. In chronic.: rn!\'Ular disease the cffu~ion ib 
usually on the right ~idc, and may recur for nwnlht'. :-;ten~rl atlrihules the 
greater frrquC'nc·y of the dcxtral effusion lo eo1111J1·c~:.:ion of lhc azrg-os Ycins. 
Po~t morlPm rcC'ords !:'how the frequcnc)· with which this condili~n iR O\'C~r
lonkl'd. The i-alinc purges will in many ca~e~ rapidly reduce the effusion, but, 
if ucccosary, aspiralion should be practiced repcatc<lly. 

IV. PNEUMOTHORAX 

(llydro-Pneumothorax and Pyo-Pnminolhora.<) 

Air alone in the pleural cavity, to which the term pnc11moll1orax is st rictly 
applicable. iR an ext remely rare condition. It is al1nost i11v;1riahly a~socialc~l 
with a Rt'rous fluid- hydro-pncum ot horax, o r with pus-pyo-pnC'umoiliorn\". 

E tiology.- Tli rre exists normally within the pleural ravity or an adult 
a n egative 1H'C$sure of sc \·craJ (3 lo 5) millimetres of mercury, clue to the 
recoi l o.f the distended, pcrfcclly elastic lung-. I Icnr<-', through any opening 
con 11ccting the p leural cavity with the external air we :-:hou ld expl'd air to 
rnsh in until this negative pressure is relieved. T o explai n the ab~rnc:e of 
pneu rnothorax in a few ca£:.es of cxtcrnnl injury laying lhc pleura hare, in 
'\ hich H would be expected. S. \\'est has :u=~unw<l thr exi~frnc·e or a cohesion 
betwt:cn lhc pleurre, but lh is force has nol as yet })('en sali::;foctorily dcmon
strotcd . 

] n a case o.f pneumothorax, if the opening cau~ing it remain palrnt, which 
occurs on ly in some cxtc nrnl wounds, or r~pcc·ially pe rforation:-; through con
rnl idated areas of the lungs, the intralhoracit pn'~liUl'e will he lhal of the 
atmosphere, the Jung will be round lo ]rnye c:oJ]ap!'NI as lllll<'h a~ pos~ihle by 
rirtuc of Hs ow n elastic tcm~ion. Llic intcrcMtal g ronr<.'s oh literntcd. thr heart 
displaced lo lhc other sid<.', and lhe diaphragm lowrr than nol'rnal. hecausc 
the negative prc~wre by rca~on o.f which these organs arc parll.r retained in 
thei r ordinnry position has been re liC\'Cd . lf the opening hecorn<.'s closecl the 
intratho racic pressure may ri se ahO\"C the Htmo~pheric and the nhoYr-men
ti oned disp lacements he much increased. Rut moi;;t perforation~ lhrnugh the 
lung a re \'alvular, a property or lung tissue. and the intrnplcnral prc:-osurc is 
soon about 7 mm . of mercury. lf there be a fl uid exudate the p1w~ure may be 
higher, bul the high prcs~ures supposed are more apparent than real. and that 
measured at the autopsy table i8 quite surely not that during l ife. It i::; more 
a question of the amount or cfo~tcntion than the achml prc~sure which cle· 
t crmines the discomfort of the patient. 

Pneumothorax Hriscs: (1) Jn perforating wound8 or the ch(•st, in which 
ca£:.e it j g sometimes a£:.sociatcd with exlcnsirc cutaneous emphp:erna. It may 
follow ex plora tory puncture either with a smal l nrrdlc or an asp irator. rrhcre 
were ten cases in my se ries. Pneumothon1x ru rcly rollows fracture or the 
rib, C\'Cll though the lung may be torn. ('!) In perforntion or the pleura 
through the diaphragm, usually by malignant disea~c of llic stomach or colon, 
or abscc!3s of the li ,c r perforating lung and pleura. T he pleura may also be 
perforated in cases o f cancer of th e crsophagus. (3) "·hen the lung is per
forated . 'J'his is by far the rno~t common cause, and maj" O(•c·ur: (a) J n the 
normal lung from. rupture of the air-vcr:.iclcs during straining or en::n when 
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at rc~t. Hp('cial attention ha s been called to thi:-; ac-t'itl1 111i hy H. \Vl':->l and Dl' 
]I. llall. 'l'hc air 11wy be ahsorhl'd <tJl(l no ill l1 ll\•d fo ll ow. I i doc:-- nol 
nccc!':-arily ('_\Cilc plrurii-;y, as pointed out lll<11l.'' .war!:' ago h!' <:c1irdner, hut 
inflamrnalion und cITm:ion arc the rnmal rc::-u\L Jn one ol' rnv l«l:O:I'~ the c·ornli
tion dcH'Jopcd a~ the patient wa!'; going down-~tair:->; HO c:fl'u:-;ion fnllo\n•i1; 
he did not react to iuhcrculin. (b) From p<' r foratio n <luc to !oral rli ~l'a~c 0£ 
the lung. either the softening of a caseou::: foc•us or the brraking of a tu hcrcu
lous cnvily. Accord ing lo S. \\'est, 90 per cent. of all the c·a~(·~ arc due to 
thi8 caui::c. Lm:.s common arc the ca~e:-: cl11c to ~cpl i t hro111,:ho-p11rumonia anc1 
to f!angrcnc. A rare cause is lhc breaking of a hrc111onhagic infarc:L in chronie 
hea rt-di sease. of which l met an i n~tancc a _fe w ;1go. (r) Perforation 
of the lung from lhc pleu1a, which arises in C'a:-=cs of ern p.)'l'ma and 
produ ces a plcuro-bronchial fistu la. ( !) 8ponlancou:-:ly, hy the den'lopmcnt 
jn pleural exmfalcs of lhr gas bacilluH (B. aCrogencs rapsulalu.<1 Wl•kh). Of 
~1 8 ca~cs, the b1u.; i:-; of Emerson's exhaustive lt10no~raph (.J. ] I. 11. Hrporls, 
vol. xi) , 22 were Luberculom;, G were lhc r esu lt of lrau111:1, 10 of n~piralion. 

2 were sponlancou:-;, 2 fo ll owed bronchiccla:-:i~, 2 ali:-=c-L':-'S of ilH.· lung-, 1 gan
grene, 2 an empyc ma, and 1 abscefs o[ lhe li ve r perforating- i hrough lhe lung. 

Pncumothorax occurs chiefly in adults, though ra~e~ nn' rnl't with in very 
young children. It is more frequent in rnal c:-5 than in fl'Jna le:-=. 

A r emarkable recurrent variety has been clesC'ril)('<l by 8. Wl'~t, Go0<1lrnrl, 
and Furnry. In Gooclhart's case the pneurnothorax devL•loped fir~l in one 
side and then in lhc other. 

Morbid Anatomy.- If lhc lrocar or blow-pjpc is imerled hC'fwl'C'n llw rih~, 
there may be a jel of air of suflicient st rength lo hlow out a ligldl'd match. 
On opening lhc thorax the rnccliastinum ancl pcrical'<lium arc r:cen lo be 
push ed, or rather, as Douglas Powell pointed ou l, '·dnrn n OH' I' " lo th e oppo
s ite side; but, as before mentioned, the hen rt is liot rolalc<l, and lhe relation 
of its pal'ts is maintained mu ch as in the nonnnl condition. A scrou~ or puL'Ll
lcnl fluid is usua lly prcs0nl, and the membranes ar·c inflam ed . 'l'lic (':lll~C or 
the pneumolhorax can usual ly be found without dilli<·ulty. ln the g reat 
majority of instances jl j g the perforati on o_f a tubcreulow; l'adly or a bl'mk
ing of a superficial ca~eorn~ forns. The orifice or rnpf ur·e Ill<!_\' he C'.xfrcmC'ly 
small. Jn chronic cases thrre may be a fi~tula of ron.::i(l l' rahle ~dzc co mmuni
cating with the bronchi. The lung jg usua lly compre:-=~l'd and ('a rnifi 1·ll. 

Symptoms.-Thc on~et is Ul:i ually sudden an1l chantc:IC'rizL'd hs Rl'\'(' l'C pain 
in the s ide, urgent dyspncra, and signs of genera l <li~l r(':-=S, as imlicafrd hy 
slight li\'iclily and a Ycry rapid and _feeble pulse-the prn•11111othorax aculis
simu s of Unverricht. There may, howc\'er, Le no urgr>11l ~y111ptoms, particu
larly in ca~es of long-standing phthisis. 

PuYSICA L S10Ns.-'The physical signs arc ve ry <fo;!i ncli\'C. 111-~pcclion 

shows marked enlargement of the affected side wilh immobility. The !wart 
hnpul e.e is usually much displaced. On palpation lhe frcmilus is g reatly 
dimini shed or more commonly aboli!::hcd. On percussion the rc~mnnnce may be 
tympanilic or even harn an amphoric quality. Thi s, however, io not a lways 
the case. H may be a flat tympany, rcscmhlin g 8ko11a's rc:o;onanre. In e.omc 
im,fon ces it may be a full, hypcn csonanl n ote, like cmpliysrmu; while in 
others-and lhi s is very cleceptivc-lhcre is clulnc~s. 'l'hcso extreme va ri;t lions 
depend cloubllc"8 lljlOn the degree of inlrn plcural tension. On several occa-
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r-:inn!' J ha\'e known an error in cliagno~is to rc:mlt from ignorance of the fact 
thal. in c·f1 rtain in:-f;_tn('('s. the pcrc:u:;sion note maj' be "mufl\cd, toneless, almost 
dull" (ll'al>he). '!'here i> u>ually <lulness at the base from effused fluid. which 
<'flll rraclily lie made lo C'hange the lcn•l by altering the position of the patient. 
:\lovahlr dulrn·~i.; C'an be obtained much more readily in pncumolhorax lhan 
in a simple pleurisy. On auscultation the breath-sound~ arc suppressed. 
Homclimc!' there i:-; only a cli~lant feeble inspiralory murmur of marked am
phoric c1uality. The c·onlrast between the loud exaggerated breath-sounds on 
lhc normal 1-\ide nnd the absence of the breath-sounds on the other is very 
&uggcstiYc. The ri11t•s l~aYc a peculiar melallic quality, and on coughing or 
<lerp inspirntion Ui<.'l'l' rnay be what Lacunee termed the metallic tinkling. 
The voiec, too. has a curious metallic echo. What is somelimcs ca lled the 
roin-ROUIHI, term('(! hy Trom:~eau the bruit d'airain, is ve ry charnctcristic. 
To ohtain it the au~C'ullatOI' shou ld place one ear on the back of the chest 
wall while the n~si~lant fapR one coin on another on the front of the chest. 
'I'll(• rnet<illic l'Choing sound which is produced in this way is one of the most 
conl'Lant and charactei· i ~tic signs of pncumothorax. .\nd, lastly, the llip
pocratic buccussion splash may be obta ined when the auscultator's head is 
placl'<l upon the C"hest while the patient's body is shaken . A sphuzhiug sound 
is produC'cd. which may be audible at a clir:::taner. .A patirnl may himself 
notice it in making- ahrupt changes in posture. The sign::=, distention. immo
hilily, Jack Of \'OCUI fremitus, h_yperrcsonancc, U.hSCllCC of brcatJHOUtldS and 
coin-sound, are tl10:-;e of the pure pneumothorax of l .acnnce. The metallic 
phcnorn<.1na may hr prC'l"enl, e. g.~ the metallic linkling :rnd amphorie respira
tion. hut tlw~e arc lu:~:-;t heard in caFcs with a con:-:olidafrd lung and thickened 
pleura, such m; oc.·C'ur in tuberculosis. The movable dulne~s and splaeh on 
~uceus~ion depend on fluid. or other physical signs di~placcmcnt of orga ns 
is most eon~tnnl. As aln:ad.v mentioned, thr hearl may he much "drawn 
o,·er" to the oppo~itc ~idc, ancl the li,·er greatly clisplacccl, so that its upper 
Rurface iR belo\\' the le\'el of the costal margin, a degree oi dislocation never 
seen in simple cfru:-; ion. 

Diagnosis.- Tl l(.' of pncumothorax rarely offers any difficulty, as 
the signs arc In cases in which the percm.:sion note is dull 
!he condition may be mistaken for cf!usion. Diaphragmatit: or congenital 
ht•rnia following- a crush or other accident may closely ~imulutc pncumothorax. 

Jn cnsc.·~ of very larµ-c phlhi1'ical ca,·ities wilh tympanitic percu~8ion reso
nanC"c arnl rfdc:-; of an amphoric, metallic quality. the question of pncumotho
r:n i~ so111l'limt'S rai!'cd. In those rare im:tances of total cxca,·ation oI one 
lung- the amphoric ancl metallic phenomena may be most intcn~e. but the 
ah::;cnce of <fodocalion of the organs. of the succussion splash, and of the coin
~ound sulfict'S to cli[ercntiate this condition . While this is true in the great 
majority or ca~c~, I h:t\'C heard the bruit d'airain 0\"C' I' a lnrgc cavity in the 
right upper lobe. The condition of pyo-pneurnolhorax subphrenicus may 
simulate closely true JHll't1111othorax. 

'rhc X-rny examination is of great help, and the picture in ordinary 
pncmnothont~x is Yery characteristic. There is a remarkable condition, de
scribed hy :~fowton Pitt. af'~ocialcd with aneurism oi the ~orta, i~ which. the 
i::ac pm::~;in;:r on the bronchus causes inflation oi one lung with a picture simu
lating pncumothorax very closely. 
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Prognosis. -The prognoi-;is in ca~cs of pnC'umolhorax rlrp<m<l f' Jnrgely upon 
the cause. S. West g iHs a mortality of 70 per cent. 'l'he tuhC'rculous caf'<'S 
usua lly die within a few weeks. Of 3fl casci;:. 2!) cliecl within a fortnight 
(West); 10 patients diecl on the first dav, 2 within twenty and lhirly minute' 
r espectively of the aUack. Of our 22 tuberc ul ous cases 20 died. and 5 of the 
10 car;cs following aspiration. Pncumolhorax in a healthy indi\·idual oftrn 
ends in recovery. There are tubercu lous ca::.cs in which the pncumothorax, 
if occurring ea rly, seems to arrest the progress of the tuberculosis. Tlwre 
is a chronic pneumothorax which may last for between three and four ycarf:. 
It may be a chronic condition, as in the case just mentioned, and a fair 
measure of health may be enjoyed. · 

Treatment.-Thcre are three groups of cases: First, in the pncumolhorax 
acufo:simus, with urgent dyspncea, great displncement of the henrt, cya no~i~. 
and low blood pressure, an opening should be mad e in the pleura and kept 
open, connrting a val\'ular into an open variety. Tmmecliatc ai-piralion with 
a trocar has sarnd li fe. Secondly, the spon taneous cm:cs which usually do 
well, as the air is quickly absorbed; so al so wilh the traumatic \'arirty. Very 
many of the tuberculous cai-es are best let a lone, H the patient iR doing welt. 
or if the disease in the other lung is advanced . 'J1hirdly, when there is pm:, 
and the patient is not doing well, or in the tuberculous \'ariety if the other 
lung is not im·oh·ed, pl eurolomy, or resection oI one or two ribs, may be done. 
Of nine cases in my series two l'Ccovered. 

V. AFFECTIONS OF THE MEDIASTINUM 

Lymphadenitis.-Thc greater numbe r of glands a rc on the right side, and 
the right bronchus passes off at a higher lcYcl (fifth dorsal ,·crfehra) than the 
left. The glands arc constantly enlarged in all inflammatory affections o( the 
lungs. In all the acute affect ions of childhood they arc fou nd swollen. '!'hey 
are almost constantly frivolved in tubcrculo8is of the lungs anfl thC'y arc not 
infrequently the only organs of the body found tuberculous. Often in children 
the glands on lhc lung root become enlarged and caseous and penetrate deeply 
into the hilus and into the lung itself. 

The symptoms of enla rged mecliastinal g-l1mcls arc ver.v uncertnin in tlw 
simple and tuberculous forms. On the other hand in H odgkin's disease an<l 
in sarcoma pressure symptoms are the rnle. 

Much attention ha s been paid reccnt.ly to the diag nof'is of thi s conrlition 
and authors speak quite li ghtly of the possibility of recogn izi ng by pcrcu:::.sion 
the va r ious grades o_f enla rgement. Jndeed, it is claimed by Kronig and 
others that !he pressure of the glands on the right bronch us rnay cau>e a 
dulness in the right lung apex due lo slight colla pse. The shadows on the 
X-ray picture cast by enlarged glands are believed to be distincli\'c, and 
examined in this way the percentage of cases in children is very high, 50 to 
60 in some series. 

D'Espine says there is a change in the whispered voice which has a bron
chial ring at the level of the seve nth cervical and last dorsal , and the respira
tory murmur may be r ougher ancl harsher. 

Suppurative Lymphadenitis.-Occasionally abscess in the bronchial or 
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tracheal lymph-glands is found. It may follow the simple adenitis, but is 
most frequently associated with the presence of tubercle. The liquid portion 
may gradually become absorbed and the inspissated contents undergo calcifica
tion. Serious accidents occasionally occur, as perforation into the resophagus 
or into a bfonchus, or in rare instances, as iu the case reported by Sidney 
Ph:llips, perforation of the aorta, as well as a bronchus, which, it is remarka
ble to say, did not prove fatal rapidly, but caused repeated attacks of h:emop
tysis during a period of sixteen months. 

Tumors: Cancer and Sarcoma.-In Hare's elaborate study of 520 cases 
of disease of the mcdia::;t.inum there were 134 cas.es of cancer, 98 ca:-;rs of sar
coma, 21 ca~cs of lymphoma, 7 cases of fihroma, l 1 cases of dermoid cysts, 8 
ca:;cs of l1yclatid cysts and instances of lipoma, gnmma and cnchondroma. 
From Ulis we sec that cancer is the most common form of g rowth. The tumor 
occuned in the antl'rior mediaslinurn alone in -18 of the cases of cancer and in 
33 of lhe cases of sa rcoma. There are three chie f points of origin, the thy
mus, the lymph-glands, and the pleura and lung. Sarcoma is more frequently 
primary tllnn cance r. :Males are more frequently affected than females: The 
age of on~et is mo:;t commonly between thirty and forty. 

:--;YMPTO'l\IS.-The signs of mediastinal tumor are those of intrathoracic 
pre~~ure. Jn some cnses almost the entire chest is filled with the masses. 
The heart and lungs arc pushed back and it is marvelous how life can be 
maintained with such dislocation and compression of the organs. Dyspnrea 
is one of the earlic.•st and most constant symptoms, and may Le clue either lo 
pressure on the trachea or on the recurrent laryngeal nerves. It may, indeed, 
be cnnliac. tlue to JH'C!:'!'urc upon the heart or its vessels. Jn a few cases it 
results from the pleural effusion which so frequently accompanies intratho
racic growths. Associated with the clyspncea is a cough, often severe and 
paroxysmal in characte r, wiih the brazen quality of the so-ca lled aneurismal 
cough when a recurrent nerve is involved. rrhe voice may also be affected from 
a similar cause. Pressure on the vessels is common. Th e superior vena cava 
may he comp ressed and obliterated, and when I.he process goes on slowly 
the col latera l circulation may be completely establishccl. Less commonly the 
inferior ''cna cava or one or other o[ the subclavian veins is compressed. The 
arteries are much more rarely obstructed . There may be dysphagia, due to 
comprC'l'~ion of the ccsophagus. Tn rare instances there are pupill.:1ry changes, 
either dilatation or contraction, due to involvement o[ the sympathetic. Ex
pc'Cioration o[ blood, pus, and hair is characteristic o[ the clermoid cyst, of 
which Christian has collected 40 cases. 

Physical Signs.-On imipcction there may be orl.hopnrea and marked 
cyanosis of the upper part of the body. Tn such instances, if of long dura
tion, there are signs o[ collateral circulation and the superficia l mammary 
an<l e1iigastric veins arc enlarged. In these eases of chronic obstruction the 
finger-tip~ mny be clubbed. rrhere may be bulging of I.he sternum or the 
tumor may erode the hone ancl rorm a promiHenl subcutaneous growth . The 
rnpiclly g-rowing lymphoid tumors more commonly than al.hers perforate the 
elwsl wall. In l of 13 ca~es of H odgkin's disease there was mediastinal 
growth. and in :l instnneC's the Rtcrnum was er oded and perforated . 'The per
foration rnHy IJC' on one> Ride of I.he hrE'n~t-bone. ' rhe projecting tumor may 
pulsate; the heart 111ay be dislocated and its impulse much out of place. Con-
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tract ion of one si<le of the thorax has been noted in n frw instances. On pal
pa tion the Ircmitus is absent wherever the tumor reaches the chest wal l. Tr 
ptilsating, it rarely has the forcible. heaving impulse of nn aucu ri smal sac. 
On am~cultation there is usually si lence over the dull region. The l1C'a rt
souncls aTC nol transmitted and the respiratory murmur is fed)lc or inaudihlc, 
rn rely hronchial. Yocal r esonance is, as a rule, absent. Signs of pleural 
effusion occur in n. great many im:tanccs of mccliastinal growth, and in c.loubt
ful cases the aspi rn tor needle should be usrcl. 

~l'umors of the anterior mecliasl inum or igi nate usually in the thymus, or 
its rem nants, or in the connecti ve tissue; the sternum is pushed forwa rd an cl 
often eroded. 'l'hc growth may he felt in the suprastcrnn l ro~~a; the ('C'f\'ical 
!?fonds arc u~ually inrnl Ye(l. The prcsf:urc sympton1s arc chiefly upon the 
\'Cnous trunk s. ])yspnCPa is n prominent. feature. 

Jntraihoracic tumors jn the middle nnd po~tcrior mcdiastiuum origi
nate most common ly in the l_y mph-gln nds. ri~he symptoms arc out of 
all proportion to the physical signs; there is lirgcnt clyspncca and cough, 
whirh is f:,Omcti mes loud and ringi ng. The pre:;:sure symptoms are ch iefly 
upon the gullet , the recurrent. laryngeal, and sometimes upon the azygos 
\'('ill. 

rn a third group, tamors or iginating in the pleura and the lung, thr 
pressure sym pto ms are not so marked. Pl eural exudate is \'Cry much more 
common; the patient becomes amcmic and emaciation is rapid. There may IJe 
secondary in voh'emcnt of the lymph-glands in the neck. 

lliAGNOSlS.- The diagnosis or mcdiasti naJ t.umor from flllCurism is f:.Oll1e
tirn rn extremcl .v difTieult. An interesting c:rnc reported nnd figured by Soko
lossk i, in Rel 19 of the Dcu tf:.ches Archiv fiir klinischc Mcclicin, in which 
Oppolzer diagnosed ancurism Jnd Sk<Jda mcdiastinal lumor, illustrates how in 
!-:Orne instances lhe most skill(ul of observers may be unable to agree. Scarcely 
a sign is found in ancurism which may not be dnplicalccl in nwcliasti na l 
tumor. Thi s j :; not st range, since the symptoms in holh nrc largely du(' to 
pref.:!". lffC. rrhe cya nosis, the venous engorgement. the s i gn~ of co1lalcral cir
culalion are, as a rule, much more marked in tumor. 'l'he lime clement is 
important. l f a case has persisled fo r more tha n cight.ern months the cfo
easc is probably anc1urism. 'J'here are, 11owcvcr, exceptions to this. Ry far 
the most valuable sign of aneurism is the dinstolic shock so often to he felt, 
nnd in a majority of cases to be 11enrd, over the i::nc. Thi s is rnrcl.v, if ever, 
prcsrnl in mccliastinnl gro wth s, even when lhcy perforate the !-:lernnm an1\ 
haYe communicated pulsation. Trachea l tugging is ra rely prc~cnt in tumor. 
Another point or importance is that a tumor, adrnncing from the nwdia:-ti
num, erod ing the sternum, ancl appearing externally. i( ancuri!".mal, has forc i
hl <', heaving, ancl disti11cUy rxpansilc pu lRat. ions. The racliating pai n in liH' 
hark nnd arms and neck is rat.her in favor of nncuri~m. ar-:. is al:-:o n hencfirial 
influt'llCC on it or iocliclr or pota~sium . The rcrnarkahlr traumatic ryano~i~ 
of t.hc upper hai[ of the hody which follow:.: comprc51<ion injuri(•s of the thorax 
cou ld •carcrly he mistaken for the effcrl of tumor. Jn "killful hands the 
X-rn,r piclnrr gi\·cs us now a mea ns or differentiating a1w11r iF-m and tumor 
whi ch is rarrly at. fault. 

r1'11c frequency of pleural effuR ion in connection wilh mc<lin::tinal t.umor 
is to be constantly borne in mind. lt may give curiou:-;ly complex clrnraclers 
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to tlw ph.n•ic·:d :--ign"-<·hnraf'i<·r:-: which arC' profournl\~· modifiPll afl(•r a~pirn 
ti<111 nf flH' liquid. (ktH:'iorrnll_r a iu111or of the mc1lia~iin11m j~ OJWl';ilJlt•. 

Abscess of the Mediastinum.- Ha rc C'nlledPd 11 .) <'fl:-'('~ n[ nH.'tlia:-:iinal 
ali:-:t·P~:'. in 7i of whid1 tllC're wNe details sutlicient to pt"rmit llw anal.n:is. 
or tilt• gn·nt m~ijorily occurrccl in mule~. Forty-four 'H'l'C in-
!'lilllC:f" :wutc• ali~c·t· . ..::-:. 'J'hc anterior mcclia~tinnm i:; mo:-l commonly the 
~rat ol' Uw !-:uppunition. '!'he ca~cs are mo"t frNp1l'ntly a..:~oriafl'cl. with 
tr<lllll\a. :-;onw han· followl'd crys ip<'la~ cir OC'C'lllT( 1d in il$:-:oc·iation with 
nuplin' ft'\'('!'~. ::\!any C:JH'..:. pnrticularly the chronic ahscr~~f'~, a1·r of tubcr
ruloui- origfo. or .c:y111pfoms. pni n behind the ~trrnum is the mo:-;t common. 
It ma_y he of a thrnhhing <'h<Hacfl'l' . an<l in the nculC' cn~rs is n~:-:nr·ialt'cl with 
frnr. so mdimc•s with eliillt-1 nn d !-:iWCals. Tr the abscess is lar7e i!ll'I'(_' may be 
1ly:-;1mn'f1. TliP pm; n1:1y hu1Tow in to the nbclomrn, pC'rfornlc through an intrr
co:-;ta l ~pace. or ii mny e1wlc the sternum. Jnslanrrs are on record in which 
the nht"ce~i-; ha s d it"c·harg(•d inlo the trachea or Cl'Sophag11s. Tn many cases , 
particula rly or chronic ahscc::.s. the pus brcomcs in ~ pi s:-;al<'d and prncluc<'s 110 

ill <'ffl'C{. ' l1hr 11!t.11sifal ·dgns may be Yery inclefinitc. A pulsating and fluctu
nti n.!.!' tumor may ap1w:ir at lhC' hordC'J' of llw s.lrrnnm or at ihe ~Irma. I notch. 
Tiu' a\i~C'll<'l' or brnil, of the dia.'-tolic shock, and of the rxpan~ile pu l:-;aliou 
u~unlly t'rn.1hll1S a corrrrt diagno:-:iii lo he made. When in doulit a fine hypo
dermic: nee<lle mnv be in~Nll'<l 

Indurative Mediastino-Pericarditis.- IIarrif:. ha~ rericwrd the f:.uhject. Tn 
orn form lhrn• arr a<llwn·nl Jll'ricarcl ium a nd gl'(.':lt in c·n'a~e in the fibrous 
ti:-sut'~ or the nlC'dia~tinum: in nnother !hC'r(' ii;; adherent, pc•ricarclium with 
union to :.:u rrmmding pal'i::., hui rery littl e mccliastinilii-;; inn third lhe peri -
cardium lie 1111 i 11 rnln•d . ' l'hc cliscn~e is rnre; of 2~ CflC.:.C's 17 were in 
ma]('s; only wrrP a!Jm·p lh irLy years of age. The ::..,·111plo111i;:; arc e:;::-:enlially 
tho:-;r of lhnl form of nclhe:-:i,·e pericardium whic:h i$i a1<sorintccl wi th great 
hypertrophy and clile1t.1tion or the hcrirt, nnd in which the p;_ilienls presrnl a 
pic·iurr of c·ya nosi!"-i, dy1<Jnl<C'n, 1111asa rca, rtr. The pu l:-:. u:-; paracloxu:-;, dc~ri·ibe<l 
hy K11~~maul, i:-; not di::.Linrtirr. Ocra~iona1\y tlwrc is ali;:;o a prolifl•raliYe 
pel'ilonitil'=. i\ l c1!fo1~timd frid ion is sometime:-> hcnrcl in paticnll'l wilh nclhe)':ive 
11 a·dia:-:ti 11 0-pcric·;_\J'clilis-clry, coar:-:e, crackling rfllcs heard along the stern um , 
partiC'ulnrl,r \\hl'n the arm~ are rni~rd. 

Miscellaneous Affections. - ln Hnrl''s monograph Uwrc were 7 instances 
of fihr11n1a, 11 c:1~cs of aermoid csst, 8 ca:-:cs of hsclaticl cy:;t, and cases of 
lipoma nnd gumrna. 

Emphysema of the Mediastinum.-~\ ir in the cellular ti:-:.sucs of the me
clia:-lim1111 i~ meL with hi casci;:; oi t rauma. and occn~ i onally in fata l cases of 
diphtht'ria all(l in whooping-cough. It may extend to Uw subcutaneous tis
Slll't-:. Chnmpnr,r:.; Im~ rallccl atirnlion lo it::. frrqucnr,r aflrr tracheotomy, in 
\\lii<'h, hr !'ap:. the co nditions fayoring the proclurtion arc cliYision of the deep 
fa:-;<"ia, oh!-'.fl'll('fion in the air-passages, nncl inc:pirator.v efforts. The deep 
ra~da. he sn:-:. )':hou lcl not be rn iRcd from the trachea. H is oftrn asi::.ociated 
with Jllll'lllll;llhornx. and more often in rupture of the lung without pncu mo
thor;l\. thC' plt•11ra rr111nining intact and thr air cli:-sccting its way along the 
hronc·hi into till' mc.1t!in)':lin11111 :lll(l into the neck. 'l'hr condition seems by no 
mean~ u1l('orn11101i. .\11~rl 1\lorwy found it in l G of 28 cases of t racheotomy, 
and in :! of thr~t' p1wurnolhorax also was present. 



SECTION VII 

DISEASES OF THE KIDNEYS 

I . MALFORMATIONS 

Newman rl::issifirs lhe malformalions of lhe kidney as follows : A. Dis .. 
placenwnts witlwul mohilily-( I ) congenital disp]a('ement without deform
ity; (2) congPnilal di~plarf'nwnl wilh <lcl'ormily; (:3) acquired displace
ments. H. )lalforn1ation:-; of the kidney. I. Yariations hi number-(a) su
pernumc·rn1·y J.:id1wy; (b) :-:.ingll' kiclnr.r. congl.'nitn l abscncr of one kidney, 
atrophy of onr kidney; (r) absence of both kidneys. l I. \ "a riations in form 
;mcl sir.<.'-'(a) genrral n1riation:-; in Corm, lolrnlalion, etc.; (b) hypertrophy 
of one kidnt•y; (f') fusion of two kiclney~-hor:::e:-;hoe J.;idn('y. i:.igmoid kidney, 
clii::.k-~hap(•d kicl1wy. ('. \"arialions in peh·is, ureters, and bloocl-\'CS.sels. 

ThC' fuspcl hidnrys m;1y form cl large mas!-;, whid1 is oflcn displaced, be
ing rillH'r in ;rn iline fo:-:sa or in Lhc middle line of the abdomen, or eYen in 
the pelds. l'"111ll·r lll(•f:.e (·ir<·umt'tanccs il may he rnh:b1ken for a new growth. 
Jn Polk's c·asc tile organ wa~ removed under the belief Lhat il was a floating 
kidney. rl'l ll' 1rntirnt liYed elcn'n clays, had complete anuria, and it was found 
post n1orlcm tl1at a single fttSl'd kidney had been remO\'ed. A second case of 
tl1e snme kind has been reported. 

II. MOVABLE KIDNEY 

(Floaling Xidney; Palpable 1''idne1J; Ren m.obilis; Nephroptosis) 

Known lo J:iolnn in the 17th century and to ~\raUhew Baillie and to 
Rayer in tlir first half of the rnth century, it is on ly during the past quarter 
of a <·(•11tury that Liu' c·onllilion ha$ allracled widespread ~!Uenlion. 

ThC' kidnl'y is hl·ld in position by its fatty capsuil., by the peritoneum 
whic-11 p;l~l'.c·~ in front of it. and by the blood-Y('S~els. Korma lly the ki<lncy 
is firmly lix<1d. hut 111alN l'el'lain rirc:umstanc·es one or the other organ, more 
rarely both. hC'c·o1tH'~ 1110\able. In Yrry rare cases the kidney i ~ sunou ndt'd, 
to a. g1·c•tlil·r or IPss rxl<1nl, by the peritoneum, and is anchored at the hilus 
by a lll(':o;oneplm.>1i. 8ome would limit the term floating kidney to this con
dition. 

J\fonible kidtH'Y iR almost always acquil'e<l. lt is more common in women. 
or llir (i()7 (':IS('H (•11l!(·dl'd in tlie lilerat11re by Kullner. 58l were in women 
and only R:-! in 1111'11. It i~ more common on t.he right than on the left side. 
OI 727 cases analyzed Uy this author, it occurred on the right in 553 cases, on 
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the left in 81, and on both sides in g3, The greater frequency of lhc C'OD· 

dilion in women may be attributed lo compression of the lower thoracic zone 
hy light lacing, and, more important still, lo the relaxation of the abdominal 
walls which follows rrpcalcd pregnancies. Thi!' doc~ not ac.Tnunl for all the 
ca~es, as movable kidnry is by no means nncommon in nulliparre. Jn many 
ca~es there is a congenitally relaxed condition of the pcrilonc·al attachments. 
The condition has hcen met with in infants and in children. \Ya~ting of the 
fat about the kiclnry may be a cause. Trauma and the lifting of hcaYy 
weights arc occai::ionally factors. rrhc kidney is sometimes drug~cd down by 
tumors. The greater frequency on the right side is probably a~sociatcd wilh 
the position o[ llie kidney just beneath the !iYcr, and lhc depression lo which 
the orga n is subjected with each descent of the diaphragm in in~piration. 

And, lastly, movable k idney is met with in man.r cases whid1 pn..:scnL that 
combi natio n of neurasthenia wilh gaslro-intcslina l disturbance which has been 
dcscri\)ed by G!Cnard as enleroplosis (sec p. 518). 

1r o determ ine the prcsrncc oi a moYahlc kidn .. •y the pali<'nl F.!inuld be 
placed in the dorsa l po~ition, with the head moderately low a1Hl lhe abdominal 
wal ls re laxed. rl'he lefl hand is placed in the lumbar n•giou hl'liinc\ the 
eleventh and twelrth Tibs; the r ight hand in the hyp0<_·ho11driac n'gion, in 
the nipple line, just under the edge oi the Ji\CI'. Hima1111al pnlpalion may 
clcic:ct the presence of a firm, rounded body just below lht' edge o[ the ribs. 
H nothing can be felt, the patient ~houlcl be a:;ked to draw ;1 dt•t•p hn•ath, 
when, if the organ is pi.tlpablc, it i::; touched hy tht' fingers o( the right han1l. 
Ya rious g-radcs o[ mobility may be rcc:ognized. J L 111ay he po~~ilJle hardy to 
!eel the lower edge on deep pnlpalio11-paf1lllblr J.·irlnry-01· tlw may 
be so far displaced that on drawing the decpt•:-t hrcalh lhc fing<•r:-: ol' rig-ht 
hand may be, jn a thin prrE-on, slipped above the upper end of the organ, 
which can be readily held down, bul can not he pu:-:\ied ht•low the le\'e\ of 
t he naYel-1110L1ablc kidney. J n a third group of casc•s lhl' organ is freely 
mornble. and may e\en be felt j ust aborn J'oupart"s lig;111H'11l, or may hC' in 
the 111 idc1lc line or Lh.J abdomen, or can eYCll he pu!-:liecl O\'Cl' lwyond this point. 
To this the lcrrn floating kidney is appropriate. 

The mm able kidney is not painful on prcs~urc, C'\CCpl whrn it is grasped 
Yery firm ly, when there is a dull pain, or somdi111es a ~i<·ktning H'll~alion. 
Examination of tile patient from behind may slww a di:-:lind flaltt•ning in 
the lumbar region on the side in which the l\iclney iS 111nhii<'. 

Syrnptoms.-1 n a large majority of ca~es there arc no i-1_Y1nplom!-i. :md if 
detectC'cl accidentally it is well not to let the patirnl know o[ its prest.'1we. 
Far loo much stress has bN•n laid upon the coudilion of late yt•ar:-.. In ollH'r 
in~tanees there is pain in the lumbar n·gion or a scu~e of drag;.ring- ;rnd di:.;;
c:omforl, or there may be inlcrcostal neuntlgia. fn a largP group the symp
toms arc those or neurasthenia with dy!-:pcptic clif.l.lurham·<'. In \\'OlllCll the 
hysterica l symptoms may be marked, and in men rnrious grade's of hypo
thomlriasii:;; and various forms of insanity have been attributed to it! The 
gastric disturbance is USUa Jl y a form or nerYO\l!' <lysp<'p:"ia. Jli\al:ition of the 
stomach has been observed, owing, ns suggt·~lccl hy Hnrlt•ls, lo of the 
dis localt•d kidney upon the duodenum . The a~:::()ciation a depressed 
stomach is colllmon in women. Constipation is nol infrequent. Some 
writers hare described pre:::sure upon the gall-ducts, with jaunditc, but this is 
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very rare. Fa:!cal accumulalion and e\'en obslrudion may he associal<•d wilh 
the displaced organ. 

DIETL's CmsEs.-lu connection with mornhlc ki<lnry, nearly nlw:iys in 
women, and on the right 8ide, there are remarkable attacks characlcrizl'd hy 
pain, chill, nausea, vomiting, fcrnr, and rollap:.:e. 'l'lw.v were dcs<:rilll'cl first 
by Dietl, in 186·1, and attributed lo twist or kink of the r('lla! \'c~c.:<•ls or of 
t.he ureter. Jn the subject 0£ mornble kiiJncy they mny rceur al intt'rrnls for 
monlhs or years. A sudden cxerlion, an error in diet, or standing for a long 
time may bring on an attack. 'l1he pain is in the renal l'Pgion. 0£ greal in
tensity, simulating col it'. and raclialrs do\\'n to the urell'r and lhrougl1 to the 
back. The patient feels nauseated and cold, or llu.'r·e rnny be n l't'H'n.' <:hill; 
vomiting is conn11on. 'L'he urine is scanty and con!ains :in exl·<·~s of nratc 
and oxalalcs; son1climcs ii is bJoody. Locally lhcrc an' lwo tonc1ilions, ihe 
affected side is ir1Hlcr, ilic muscular tcrn:ion incrra~cs, and tlir ki.Jn('y 111ay bo 
felt enlarged, sensiiirc io pressure and Jess 111ora\Jle; but there po8iii\'o 
tumor. In other caf:es a tumor rapidly l'or111s .from dilala! ion tl1c pel\'is 
of the kidney. ~\ppcaring, first anteriorly, at the cdgp of lhe cpigastric 
rC'gion, it may graduu lly reach the size of a forge orange or a cocoanut and 
fills the entire renal region. This may happen within thirly-six or !orty
cight l1ours. 'L'hc nau~ea persists, there is fo\'er, the patient looks ill, and 
the urine may be scanty or blooUy. rrhc general ::-ymptourn nbalc, tHe local 
tenderness lessen::, the amount of urine may increase rapidly, and in ten or 
twelve hours the tumor may disappear. Jn a month or two with a return 
of the Sj'mptoms the tumor re-appears, and again subside~. ' l'his j::; the wcll
known condition of infcrmillenl ltydronepltrusis~ which is One of the lllO!-:'t 

serjous and distressing of the f:equels of movable kidnry. 
Diagnosis.-Thc diagnosis of mO\·able ki iJney is rarely doubtful, as the 

shape of lhr organ is us11ally di:3linclivc and lhe mobility marked. Tumors 
of the gall-blndde r, 0\'al' ian g ro\\"lhs, and t11rnors or the bowels may in rare 
instances be confou nded wilh it. 

Treatment.- ln many inslnnccs the grealcst relief is experienccU from 
a bandage and pad. Ji should be applied in lhe morning, wilh the patient 
in the dorsal or knee-breast position, ancl she ~hould be tauglil how lo push 
up the kidney. An air pad may be used if the org:.111 is Sl'll~itiYe. ]n other 
cases a broad bandage well padded in lhe lower abdominal zone pm;hes up 
the intestines and makes" them act as a support. Jn the allach of severe colic 
morphia is re<1uired. When dependent, as seems so!llcti111es the case, upon 
an excess o[ uric acid or the oxalales, the diet musl be carefully n•gulatcd. 
The inlcrmiltenl liydronephrosis may be relic,·cd by the pall and bandage. 
It ran•l_y demands immediate operation. Th~ kidney may lia\'C lo be stitched 
in position. 

Stitching o[ lite .1-1dncy-ncphrorrhaphy-is lhc moRt suitable procedure 
for scYerc cases, and relief is afforded in many inslanc('S by the oprralion, 
though not in all. 'J1rcalmcnt designed lo incn'HSC fat-formation often helps 
lo hold lhe kidney in place. In lhc neurasthenic cases a prolonged rest 
treatment is indicated. 
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III. CIRCULATORY DISTURBANCES 

Normally lhc scc:rclion o[ urine is accompli~hccl by the maintenance of 
a certain blood lll'Ci'!:iUrc within lhe glomeruli and by the a<.:li\·itr or the renal 
cpitll('lium. 'l'hl• \\'akry c1enu:nls are filll·rcd from ihc glomcrul~i. the amount 
dcpcmling- on tlw n1pidily and the prei:;sure of the blood current; the quality, 
whether norn1al or abnormal, depending upon ihe condition o[ the capillary 
and glonu.• rular l'pithrliu111; while the greater portion o[ the solid ingredients 
arc C\Nl'kd hy the C'pilhclium of the convoluted tubule~. The intcgrits of 
the epitheliuni c·o,ering the capillary tufts within Bowman's capsule is essen
tial lo the procluc:lion or a normal u r ine. ] r under any circumstam.:es their 
nulrilion foils. as when, for example, lhc rapidity or Llic blood t'.: u rrent is low
ered. so Urnt they arc dcpl'irntl of lhc uct'.:e~sary amounl or oxygen, lhc ma
le1·ial whic:ll fillers through i8 no longer normal (i. e., waler), but contains 
serum albumin. Vohnheim has shown that the renal L'pillwliu111 is extremely 
sensilirc lo t'ir(·tdalory changes, and that co111prC~l:iion of the renal artery for 
onlr a few minutes c.:1rnst·s se rious disturbance . 

. The cin·ul.1lion of the kidney is remarkably influencl'l1 br reflex ~limuli 
coming from the skin. Exposu.rc lo cold cauS.cs heightened. hlood pr<':-~urc 
within lhc kidncyt:' antl increased secretion or urine. Bradford has shown 
that after l'Xt'i:.;iou or portions of the kidney, to as much as one-third of the 
total weight. there is a rcm::irkable increase in the flow of urine. 

Congestion of the Kidneys.-(1) ACTl\'ll CoxGESTION; U nrn.1rn1.\.
Acute c:ongt1:-;lion or the kidney is met wilh in the early stage of 1wphritis, 
whethe r due to C'oi<l or lo the action of poisons and scYerc irritants. T u rpen
tine, cul.)('hs, C'anlluuitk~s, and c:opaiba cause extreme hypcm'111ia. or the organ. 
The mnsl lypi('a l tongL"stion or the kidney which we see po::-l mortem is thnt 
in the cnrly stagl' of aeulc Bright's disease, when the organ may be large, 
soft, of a dark color, and on sect ion blood d r ips from it freely . 

IL lrns been hC'ld lha l in all lhe acute foyers the kidneys arc r0ngc•:=;trd, 
nncl thal this <'-'plnincd the scn nty, h igh colored, and often alhuminom; urine. 
On lhe olher hnnd, by Hoy's oncomeler, \\'a llcr Mendelson hns shown lhal 
the kidney in acute fever is in a state of extreme ana'!miB, sma ll. pale, and 
bloodless; and that this an::cmia, increasi ng with lhe py rexia and interfering 
with the nutrition of the g lomerular epithel ium, account~ for the scanty, 
dark-colored urine of fever an<l for the presence or albumin . In the pro
longed fcyers . howe\-cr, it is probable that relaxation o[ the arteries again 
takes place. Certainly it is rare lo find post mortem such a condition of the 
kidney as is de~rribC'd by l\Ien<lelson. On the contrary, the kidney o[ fc\'cr 
is commonh' swol len, the blood-vessels arc congested. and the coril'x fre
quently sho~rs trncrs of cloudy swelling. IIowe,·er, the circulator.\' disturb
ances in acute fryers :ire probably less important thnn the irrilftliYc effec:ls of 
either the spec·ific ngents or the di:;:ense or the products produced in thei r 
growth or in the altered metabolism of the t issues. The u rine is dim inished 
in nmounl. nml 111a.r contain albumin aucl lube-casts, !:'ornctirne.s much of the 
former ond [cw of the latter. 

(2) PASS IVE CONGESTION; 11IECJIAN JCAL II"rrmu~i\llA.-rr liis is found in 
cases of chronic disease of the heart or lung, with imiiedcd circulation, and as 
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a result of pressure upon the renal veins by tumor~, the prC'gnani uterus, or 
ascitic fh1id. Jn the cardiac kidney, as it is called, the c·.ranolic induration 
associated with chronic heart disease, the organs are enlarged and firm, the 
capsule strips off, as a rule, readily, the cortex is of a dtcp rrd color, :incl the 
pyramids of a purple red. The seclion is coarse looking-, the sub:-lance is 
very firm, and rcsiF-ts cuUing and tearing. The interstitial tis~uc i:; increased, 
and there is a small-celled infiltration between the tubule,. llerc and there 
the ~[alpighian tufts haYe become sclerosecl. '.l'he blood-1·eosels ore u"rnlly 
thickened, and lhcre may be more or less granular, fatly, or hyalinc changes 
in the epithelium of lhc tubules. The condition is indeed a diffuse nephritis. 
The urine is usually reduced, is of high specific gnwity, and contains more 
or less albumin. Hyaline lube casts and blood corpur-clcs a1·c not uncommon. 
In some cases (over half) with macroscopically no sig-ns of chronic or acute 
nephritis the urinary featu res lead to the d iagnosis of acule nt>phritis (Bmcr· 
son). I n uncomplicated cases of the cyauolic indurntion unernia is rare. 
On the other hand, in the cardi ac cases with cxtensi\'C artcrio·sc·lerosis, the 
kidneys are more involved and the renal function is li~ely lo he disturbed. 

IV. ANOMALIES OF THE URINARY SECRETION 

1. ANURIA 

Total suppression o[ urine occurs under the following conditions: 
(a) As an event in the intense congestion of acute nephritis. For a time 

no urine may be formed; more often the amount iR greatly reduced . 
(b) More commonly complete anuria is seen in subjects of rrnal stone, 

fragments of which block both ureters; or as in a ca~e repo rted by :Monad 
the colculus blocked the only kidney, !he other being represented by a shell 
of tissue. Jn this "obstructive suppression," as i i is called, !here is a condi
t ion which has been called latent ur:rmia. 'Vhere may be \'C ry little discom
fort, and the symptoms arc Yery unlike those of ordinary uncmia. Conrnl
sions occurred in only 5 of 4.1 cases (IIerter); 11Cadache in only 6; vomiting 
in only 12. Consciousness is reta ined; the pupi ls a re usually contracted; 
the temperature may be low; there are twitchings and perhaps ocC"asional 
vomiting. or 41 cases in the literature, 35 occurred ju males. or 36 cases 
in which there was absolute anuria, in 11 the condition Jasted more than 
!our days, in 18 ca~es from seYen to fourteen days, and in 7 cases Jonger than 
fourteen days (llcrter). Obsiructirn suppression is met "ill1 alr-o when can
cer compresses both ureters and in\'Oh-es their orifices in ihc bladder. 

(c) Cases occur occasionally in which the suppression is prercnal. The 
following are among the more important. conditions with whith this form of 
anuria may be associated: Fevers and inflammations; aC'li!e poisoning by 
phosphorus, lead, and turpentine; in the collapse after RC\'Crc injuries or 
a[ter operations, or, indeed, after the passing of a catheter; in the collapse 
stage of cholera and yellow fever; and, lastly, there is an hysterical anuria, of 
which Charcot reports a case in which the suppression lasted for eleven days. 
Bailey reports the case o[ a young girl, aged eleven, inmate of an orphan 
asylum, who possed no urine from October JO(h lo December 12th (when 8 
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ounces \Hr<· ''ithdrawn), and again from thi:-; date to '.\lan:h 1st! The ques
tion of liy:;frri<:al drt.:eption was considered in the case. 

_\ paticnl may Jim for from ten days lo two weeks with complete sup
pression. ln Polk's case, in "hich the only kidney was rcmmccl, the patient 
li\'Cd clncn days. lt is remarkable that in manr instane:es there arc no toxic 
features. Adams rc>poris a c:a~c of rccoYcry afler.ninctcL'll cla_ys o[ ·:mpprcssion. 

In the ob:-;lrndin• <:n:-=t·s su rg-i('a f in terference should he rc:sorll•d to. In 
the non-obslnu:liYc ('<l~C'~, parlitularly when due to rxln•mc <:ongcslion of 

' the kid ney. cupping 0\'l'I' !he loin:.:, hot applications. rl'<.'l' purging. un<l sweat
ing with pilocarpinc and hot air arc indie;1trd. \\·hen thr :-:C'crclion is once 
started diureti n often nds well. hot ini gatio n ~, wilh normal salt so-
lution, with Kr 111p·s cloublc-rnrren l tubes, e.hould be tried, us they arc 
staled lo stimulate the adivity of the in a remarkable way. 

2. H1EhlATURIA 

Etiology.- Thc rollowing di Yis ion may be made of the co ndition in which 
ha:irnatu ria onu1·8: 

(1) l ~8sENTJ.\ 1~ 1LE.M.\'l'UHu.- T o this «01ulition 111uth nttcntion has been 
paid of late. as the ~u rg<.'011:-. have lau1::d1t us to rrtognizc it~ frequcnry. The 
not 'cry lwppy name of renal h:.cmophilia has been gin·n to it. In this con
dition blcrcling takes pla te from one or both of tl1(' kidney:-: without nny evi
dence of disrasc lo UH' nak ed eye or to the microstope. .\11gio111a a111l capi l
lary ml'.'\ i of the renal papill a:> and of the pche:-. or the kid ney arc C\c\udcd. 
The subjeds u:-;11;dly under the age of thirly. '!'he hlrcdin~ i:-. spontane-
ouF-, often with pnin, though in nrnny crti-es the altaeks are pain-
1Pss. The X-rny pid me is ncgalin.•, the ln_m101Tlrnge l'Ca~cs of il selr, and 
only in a few ea:-.l'S do lhc atlacks recur wilh F-Uth frrqur11<.·y that the patient 
h2eo111t·~ ana•mic. The co nclili on has been refel'l'ed lo unclC'r Uul\'s name of 
rl'nnl <' pisla xiF-- in sc,·crnl preYious cditinns. H is rnrcly f:.rrious. an<l many 
cai-cs rc<·on' r sponlnn cowd.r, in others the ncphrotom." stops the tendC'ncy to. 
bleeding. though why it shou ld do so is rlilficult lo say. 'J'he outlook for 
patients is !(Ood ('ee ll a le \\"hi le, Q. J. JI., 1011). 

(2) C:EXEH\L ll1 :·n:Asi-:s.-Jn llic malignanl F--prcific fc\'crs, in purpura, 
and occn~ionally in lcukrcmia. 

(3) Hl:;\'.\L r \l1SES.-.\eute congestion and in flam malion, a:-: in Rright's 
diseaH'. or the dfl'el of toxic agents, such as turpentine. e<1rholil· ncid .. and 
cantharides. \\'hen the carbolic spray was in use many surgeons suffered 
from ha:imaturia in consequence of this poison. R enal inl'arciion. as in ulcer
ati \'e endo(·a rclili:3. Xcw growths, in whith the bleeding i~ ui-.ually profuse. 
In tul){·rculo~i~ nl the onset, when the papilhc arc in rn!Yr(l. there may be 
bleeding. Stone in the kidney is a frequent cause. Paras il<•R: 

1
l'he Ji'ilaria 

sangllinis lto111i11is nnd l lie Bilharzia cauee a form of ha'maturia met with 
in the tropi<.'S. 'l'l u:i <'('hinococcus is rare ly associated with ha:-morrhage. It 
is sometimes rnd with in flonting kidney. 

( 4) A F l·'ECTI O:"\S OF TllB l fotNAHY P ASSAGEs.-Stone lo the urrter, tumor 
or ulceration of lhe bladder. the preeence of a calculu fi, parnsites, and, very 
rarely, rnpturcd \·ei u f' in the bladder. Bleeding from the urethra occasion
ally occur~ in gonorrhCC'a and as a result of the lodgment o[ a calculus. Re-

45 
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cu rring hccnrnturia rn::iy be an early symptom in enlarged prof:lntc. _\n un~ 
usual cat1se is the painfu l, yjJ!ous tumor of the renal pehis. o[ wliith ~arnry 
and :Xash report a rl'markablc case an<l haYc colktlc·d -19 others from tho 
literature. ]l would be diflic.:ult to recognize the condilion from stone. _\n~ 
gioma and capillary rncvi of lite papilhc may cnu:-c;c bleeding. 

(5) T!L\l"M.\.TISM.-Jnjurics may produce bleeding from any part of the 
urinary pa~s.agcs. By a fnll or blow on the back the kidney m::iy be ruptured, 
and this m:i.r be followed by very free bleeding; lc~s commonly the blood 
comes from injury o( the bladde r or o( L11c prostate. Blood from the urethra 
is frequcnlly due to injur.'' by the passage of a catheter, or sometimes to falls. 
Transient ha.'maturia follows all operations on the kidney. 

The malaria l h<nmaluria has already been considered. 
Diagnosis.-The diagnosis of hmmatnria is usually easy. The color o[ the 

urine rnrics from a l ight smoky to a br ight red, or it may haYe a dnrk porlcr 
color. Examined with the microscope, the blood-corpuscles are readily recog
nized, eilhcr plainly \'isible ancl retaining their color, in which case they arc 
usually crcnated, or sin1ply as shadows. Jn ammoniacaJ urine or u rines o( 
low gravity the h:nmoglobin is rapidly d issolved from the corpuscles, 
but no rma l urine they remain for many hours unchanged. 

lt is important Lo distinguish between blood coming from the bladder 
and from the kidneys, though lids is not always easy. From the blad<ler the 
blood may be found only with the last port ions oi urine, or only at the ter
mination of rnic:lurition. ] n h:l!morrhage from the kidneys the blood and 
urine arc intimately mi.\cd. Clots are more commonly found in the blood 
from the kidneys, and may form moulds of the pch·is or of t.hc ureter. When 
the scat or the bleedi ng is in the bladUe1·, on washing out this organ, the 
waler is more or Jess blood-tinged; but if the source of the bleeding is higher, 
the watN comes away c:lcar. In many iustances it is difficult to settle the 
qur~tion llie examination of the ur ine alone, and the symptoms and the 
physical must :d :o:o he lak('n into account. C.rstoscopic examination o( 
the bladtll'I', paying csp{'C'ial attention to the urine flowing from each uretcral 
orifke, an<l cathek rization of the ureters are aids in the diagnosis of doubt
ful cases. 

3. JlLllhlOGLOBlNUllIA 

rrhis condition is cliaraclerized by the presence o( blood-pigment in the 
urine. 'J'hc blood-cells arc either absent or i n ins ig n ificant 11 u111bcrs. rrhc 
coloring matter is not litr11iati11, as indical{'<l by Lhe old narnc, lta 111talinuria, 
nor in reality always kr1noglobin. but it is most frequently metl1:cmoglobin. 
'J'lie urine lrns a red 01· brownish-red, sometinH's quite black, color, and usually 
dcpm:its a Yery hca,·y brownish sediment. When the lncmoglobi n occurs only 
in Slllall quanlitics, it ma,v give a lake or smoky color lo the urine. )Iic:ro
"(·opic cxaminalion shows the presence of granular pigment, sometimes frag-
111t•nts or blood disks, epithelium, and \'Cry often darkly pigmented mates. 
The urine i8 also albuminous. '!'he number or red blood corpu~cles bears no 
prnporiion whaLerer lo the i.ntensity of the color of the urine. Examined 
spedrostopieally, there arc C'ither the two absorption bands oi oxyhremoglobin, 
which is rare, or, more commonly, there :ire the three absorption bands of 
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methrr-moglohin, of whiC'11 the one in the rl'd near C is characteristic. Two 
(·linital groups may he distinguii:;hcd. 

Toxic Hrernoglobinuria.-'l'his is cau~ccl hy poison~ which produce n1pid 
dis:-olution of the blood e:orpu~c:lcs, sut'h a:-; pota!':-;iurn thlorntc in large closC's, 
pyrogallic add. tarholic acid. art'eniurcttlcl hyclmgc.:n, <"arbnn n10noxiclr, naph
thol, and muscarinc; also the poi,::ons of ::'1.:arlct feyer, y1.:llow fe\·cr. typhoid 
fr,·cr, malaria. and syphili~. H has al~o followed :-:cn>rc hum". l•:\pn~urc to 
excessive <:old and Yiolcnt mW:i<:ular cxcrlion arc stalc<1 to produC'c ha:omo· 
globinuria. .\ most r<.'niark<1blc toxic form occur~ in hon-::('!=;. coming on with 
great suclcl<.•nnr~:;. and as~ociat<•cl with parct'i::; of the l1ind leg:-<. Death may 
OC'CUI" in a rrw hour::; or a rcw dars. The ani111<1ls arc aUackrd onl\" nflcr 
b{1ing stal led for some days and tiic n taken out and dri\"en, particul.arl.\• in 
cold wcalht'I'. '!'he form or ha~moglobinuria from t'olcl and cxrrlion is ex
tremely rare. No instance of it, e\'cn in <1St-:01.:iaiio11 with frost-hilt•:-:;. cn me 
under my ob~Cr\'alion in Canada. Blood lransfuBcd f'ro111 one ma111111al inlo 
another cau~t'~ dist-:oluUon of the corpusdrs with the prodlldion of h~mo
f{lobinuria; and. lat'Uy. there is the cpide111if' lw11109!0Ui1rnria o[ the new~ 

born, assotialcd wilh jaundice, cyano~is, and !ll'rrnu~ s_ylllplon1s. 
Paroxysmal Hremoglobinuria.-'l'his rare disc•t~e i8 dwraderizcd by the 

occasional paBsagc of bloody urjnc. in which the colorin~ mat.lt'r only is prl'S
ent. H is more fl'(•qurnt in males than in f(' m<il1·s. arnl ON·un; C'hiefly in 
aclulls. l t seems ;;;peeiallj' assoC'iatccl with cold and exertion, and has often 
been brought on, in a SUf:.Cl'ptihlc person, hy lhe u:oc of a col11 foot-hath. It 
occurs, loo, in per~om: 8ubjcct to the various form!-' o[ Haynaml's cli~ca!'e, 
and the rr lation hC'lW{'Cll these two affection~ is cxlrPt11l'I\' ('lo~p; ~0111c hold 
that thry arC' manil'c~talions of one and tliC' same disol'(kl' . . Drnitl, the author 
of the well-known Hurgical \"ade-mecum, ha:-; ~ivcn a graphic dcl'cription of 
his sufferi ngs. which lasted for niany years, and wrrc a(·c·o111panit'd with local 
asphyxia <llld local syncope. 'J1hc conncdion, lio\n'\'C'I', i!' not n.'ry romrnon. 
ln only one of the cnst•s of Hayn<rncr!' clit:.rase whid1 I have s<'rn was p<lrnxys
mal lurmoglobinu ri a prci:t'nl, nnd in it epi lept ic atlncks occu rred al the sa me 
time. The relation or h~['l110globinuria to malaria has hren ('OllSidrrcd. 

'I1he attaC'ks 111ny come on suddenly artcr rxposurP to c·old or as a rr::ult 
of mental or bodily (•xhaustion. rl1hcy may be pret·edl1c1 by d1ills and pyrexia. 
In other inslnnC'CS the k111pl'ralure i!' subnormal. 'J'lit'l'C ma~' he rnmitin,g and 
diarrhn~a. Pain in lhc lumbar region is not uncommon. '11hr ha•mo,globinuria 
rarely persisls for more than a day or two-~omclimcs, imll'C'd, not for a day. 
There arc in~tan('l'~ in which, CYcn in the eourse of n singlt' clay. thrre haYe 
been two or thn•c paroxy:.;;m~, and in the intrnnls c·lear urine has been pas::.cd. 
Jaundite has been present in a number of cases. The tli~cast• is rarely if C''er 
fa la I. 

Much has been !lone latterly to clear up the nature of this remarkable 
clisca~e hy lhe stuclit'~ of Eason, Donath, L;.11ulstcinu. 1 lnmer and Htone, and 
Mos;;;. Briefly, the hlood i::crum of these patients r·ontaint' a complc.\. hremo-
1,rsin, a potenlial toxin, ('apable of dissohing the palit•nl's own corpuscles ancl 
those o[ other indiYiduals. H is an amboccptor component of the h::ernolysin. 
not !he complement, that is peculiar. and this amboccptor differs "from 
other known ha'molytic amhoceplorH in that it will unite with the red bloocl
corpusc:lcs only at a low temperature in the pre::;encc of complement, and 
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furthermo re in that it is ca pable of bringing about the solution of the pa
tient's ow n Cf' ll s (auto-kemolytic action), and those of other rn<'mhers of the 
group to which the p<1timt belongs, as well as the cell s or nwmhers oC other 
groups'' (Moss) . Atmospheric cold and congestion o( the peripheral YCf:

scls, as in Haynaucl's disca::e, will reduce the temperature or the blood suffi
c iently to permit of the union of the amboceptor and corpuscles, and hremol
ysis occurs when the blood passes to the interna l orga ns. 

In a ccrfai n number of cases syph ilis is present, usually congeni ta l. 
Treatment.-] n all forms of hmmaturia rest is cs~en tia l. In that prnduced 

by renal calculi the recumbent posture may sufncc lo check lite bleedi ng. Full 
do~es of acetate of lead and opium should be tried, then calci um lactate, ad
renalin, ergot, gallic acid and Lannie acid, aml the d ilute sulphuric ncid. 
The ojl or turpentine, someUmcs rccommend ccl. j g a ri :;;ky remedy in h~rna
turia. E xl r. hamanwlis virgin. and extr. hyclrn stis cnn arl . arc also recom
mended. Cold 111ay be applied to the loins or dry cups in ihf' lumbar region. 
J ncision of the kidney has cured the so-ca lled "r.._> nal epislnx i:::.." 

Th e treatment of pnroxysmal hremoglob inuria iR un~ali::.:f:1do1')'. Amyl 
nitrite will so meti mes r ui short or prevent an attack (Chvostck). During 
ihc paroxysm the patien t should be kept warm and given hot chinks. If 
there is a syphilitic hi story, iodide 0£ potassium in full closes may be tried. 
Jn a warm climate the attacks are much J e~s frequent. It is po~sihlc that an 
an titoxi n may be obtained lo neutralize the haemolytic amboccptor of the 
disease. 

4. ALBUM!NUllIA 

"Reasons drawn from lhc urine are as brittle as the urinal"' is a dictum 
of Th omas li' utlcr peculiarly appropriate in connection with this subject. 

The presence of albumin in lhc urine, formerly rega rded as indicative of 
Bright's di sease, if' now recognized as occurring under many ci rc·umslancrs 
without the existence of se ri ous organic change in the kidney. Two grou ps 
of cases may be recogni zed-those in whi ch th e kidneys io;how no coarse le
sions, and I hose in which the re are eridcnt anatomi ca l ('\rnngr:;;. 

Albuminuria without Coarse Renal Lesions.-(a) Ft'NCTI OX \L. so-C.\L LED 

PHYSIOLOGI CAL. ALB UM JNU BlA.-ln a n ormal conditi on o f lhc kiilncr only 
the water and the f'a lh~ arc allowed to pass from lhe hlood. \\' hen a'lbumi
nous snhf'la nces transucle there is prohahly clislurh:incc in thr nutrition of 
the ep ithelium Of the CapiJJariCS of thr tuft, or of tJw (•C'll::.:. ~ll lTOUBcl in p: the 
glomcrulus. 'l'his i-:tatcmcnt is st ill , hownrr, in disputr, an<l many hol<l 
that there is a physiological albuminuria "hich may follow rnu~rular work, 
the ingestion of food rich in al bumin. Yiole11t emotion~. cold bathing. and 
dyspepsia. On one point all agree, that the cause must b(' somethi ng unu~trnl 
and excessive, as a \'Cry hard tramp, a football match, a race, rlc. The pres
ence of albmnjn in the urine, in any form and unde r any c ircumstance>. may 
be rega rded as indicat ive of change in the renal or glomcrulnr cpilhclium, 
a change, however, which may be transient, sli gh t, ::ind unimportant, de
pending upon variations in the circulation or upon the irritating- cfTccts of 
substances taken with the food or temporari ly present, as in febrile slates. 

Albuminuria of ado1esccnee and cyclic albuminuria. in which t he albumin 
is present only at certain times during the day-orthostatic albuminuria-
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are intereRling forms. A majority of the ca:::es occur in young persons
boys more common ly than girls-and the condition is often discovered acci
dentnlly. 'I'he!:iC arc oflen the children of neurotic part•nt~. and have well
markeU rn!Somotor inE=fability. Some cases last only during pubert_\·, some 
throug-hout life. ' rhc condition is very common. particularly in young men 
in training--the athletic albuminuria to which Collier has called altmlion. 
Of UG nwn in training 1:rn had albumin in the urine. Erlanger and Hooker 
have !-<hown lhal llic albumin is excreted only during periods with low pulse 
jffC':-surc. 'l'l \C' urine, ;u:. n rule, contains only a very small amount of albumin, 
lrnl in some in~lan('('S large quantities are. prc~e,;t. The most st riking fea~ 
tur<' is 111<' rnriahility. It may be abi::ent jn t.hc morning rind pn•senl only 
aftt•1· ('_\crlion; or it mny be greatly increa~ed after taking food, particularly 
lH'Ull'ins. EH•n Lhe cl1a11gc to the upright position (orthoslalic) may suffice 
to rau!'c it, and in Fiuch cases th ere may be tension on Lhe rena l rnins by 
incn·a~e of thr 111111\;ar curve, since it has been show n that a spi nal jacket 
will JH'l'H'Jll lhr nppcarance of the albumin. The quantity of urine may be 
liuL little. if <1t all. i11('l'L'<1'-('cl, thP specific graYily is mnrnlly normal, ancl the 
rnlo r may hl• high. Oec·asionally hyaline cnsls may be fo uml, anU in some 
in-.:tances Lhere lia~ he('ll trnn~ient glycosu ria. As a rule, lhc pulse is not of 
hit[h tension and the ~econd aortic "SOtmd is not aecentuatecl. 

Yarious forms of thi~ affection h:we been recognized by writers, such as 
1wurotir, dietdir, ryc· li c, intermittent, and paroxysmal-names which inlJicate 
the charadt· rs of lhe different varieties. 

Goodhart. from a study of the after hi5tory or more limn 250 cases, holds 
that allrnminuria of the adolescent has no sin ister effect on hcallh or upon 
cluralion of life, and that with due circumspection such cases ought not to 
be excluded from the advantages of life insurance, 01· Crom clerkships in 
hanks and pri,·atc ofliee£. This is a very imporl:rnt and gratify ing statement 
from a rnan who has made a special study of the subject. 

In a few the albumin is persistent, the amount is larger, though it 
may rnry from to day, and the pulse tension is increased, and there are 
prnhahly indic·ations of organic changes in the kidney. 

(b) FrnHILE ALBL'Mir\LiHIA.-Pyrcxia, by whateYer cause produced, may 
l'<lHSe F;]ighl a\lrnmi nuria. r!'he presence of the albumin is due to slight 
drnngC'~ in the.• g lome ruli induced by the fever, such as cloudy swelling, which 
ran not he rl'gnrdt•cl as an organic lesion. It is extremely common, occurri ng 
in pneumonia (in about 70 per cent. of our cases), diphtheria, typhoid fe\'er 
(ahout GO prr rent. of our cases), malaria, espC'rially the ::e~ti,·o-autumnal 
typr, and C'YC'n in the fevC'r of acute tonsillitis. The amounl oC albumin is 
!'light, ancl il u~ually cfo:appcars from the urine with lhc res~alion of the 
feyer. llyalinr a111l eren epithelial casts accompany lhc condition . 

(c) Jl.RMI C' (111.\NGES.-Purpura. scurvy. chronic poisoning by lead or 
nwrc·ury

1 
f:.,Yphi li ~, leuka.'mia, and profound anOC'mia may be aesociated with 

r:;Jight allrnminurin. Abnormal ingredients in the blood, such as bile pigment 
ntHl !'.uga r , may cause lhe passage of small amounts o[ albumin. 

Till' lrnn:-tiPnt nllrnminuria of pregnancy mny belong to l11is hremic group, 
::ilthonf!h in a mnjority of r:;uch there are rhnnges in tla' n•nnl tissue . 
. \lhulllin mar he fonnd !->0111dime~ till' inhalation of ether or ch loroform. 

(ti) N u;,.m·s ~hRTt-:1.1.-l~n<ler many morbid conditions of the nervous 
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system, albumin may be pre5rnt in the urine, and there are inslancC's in 
young nC'n·on~ pcr:'ons "hi ch arc not N 1i:;y to ~rparat<.• rrom the so-called 
orfhostatic forms. In brai n tumors. fo llow ing epi lept ic attacki:<, in Yarious 
typeR of meningitis, albumin has been present. In nwningcal hremorrhagt•. 
a:-; pointeil ont hy Guillain, the albumin rnay he very abundant, 5 to 20 
gra in:-; in the lilrC'. 

Albuminuria with Definite Lesions of the Urinary Organs.-(a) Conges
tion o[ thr kidney, rithcr acl iYe, i:;nrh as follows exposure to cold and is as
soC'ia trd with llw ea rly stages of nephriti s, or pa~i::;ivc, due to obstructed out
flow in di~rasr or the heart.. or lnngs, or to prc~i::;urc on the renal veins by 
the pregnant- uterus or tumor~. 

(b) Orgn ni r discnsr or the kiclneys-ncutc nncl chronic Rriglit's (fo:.ea~e, 
amyloicl :rnd fnlly degeneration, Ruppurnfi\'e .nephriti s, nnd tnmorR. 

(r ) Afl'<,r1ions of lhe pelvis, ll!'cte rs, and bladder, whrn ass.ociatecl with 
thr fomrnli on of pus. 

Albumosuria.- AlhumoRc, pcplone, and globulin arc occm:ionally found 
in l\lC' minr. hul arc of very sli ght clinica l Rignifi ra nre. 'rhey arc found in 
rnany frh rilc di:;;eascs, in cl1ronic suppuration, and whenever protein materials 
arc urnlc•rgoing auf olysil-i, as jn pneumonia, acute yellow atrophy, and during 
the inrolution of the utcrrn~. 

Myelopathic albumosuria, ullahler's disease," is clrnraclerizccl by mulliplr 
myrlomnta with prrl'iRtcnl excretion of whnt is known as the Rcnce-Joncg 
hody. a protPid di:-:ro,·C'rrcl hy him in JS 18. There are now many cages on 
rf'ror<l . Mnl rR nhm·e forty years o{ ~1~c are m:ually affected. The Bence
.Jone's hody appe:n:> rarely with other tumors of the hones. The myrlorna iA 
a true tumor. thr crl\!-\ of which re~embl c the pla:.:.ma rather than the rnyelo
rytes of the hone mnrrow (Clni:-lian). In n cn~c whicl1 l Raw with H am
burger the Jll'l'i"istrnl nlhnmos11 r ia. led to the cliagnoRis of multiple rnyelo
mnta heforr nny honr tumors could be frlf. The dii-:c·asc run s a fatal course. 
Th r simpl<'~t n•ndion is. the while precipitate formed on adding nitric acid 
to the urinr; when boilC'd it disappears, lo Tea ppen r on cooling. As in one 
of Brad~lrnw 's ca~r!-\, the urine may be of a milky while color when passed. 

Prognosis.-l~'l'l>1·ilc alln1minuria j g transient, an<l in a majority of the 
cn~rs depr ruling upon 11a.-mic cau ses the condition cfo;appears and lca\'C$ the 
ki1lnrys intnd. A trace of albumin in a man ove r forty, with or without a 
few hyalirn.' not of much significance. rxccpl as an indication that 
hi s kidneys, li kr hair, arc beginning lo turn ugray" with age. In many 
instn nrC's the discovery is a positi\'e adrnntage, a8 the man is made to realize, 
perhapi; for the fir:-;l time, that he has been 1iYing ra re l e~s l y. l hm·r di ~cul'~ed 
the que;.;tion from this !-<brndpoint in a paper with the paradoxical title "On 
the t\drnn lngrs of a 'l' rarc of Albumin and a Few Tubc-eaRts in the U rine of 
Men O\'Cr Firty Yeors o[ Age" (N. Y. lil ed. Jour., vol. 1.xxi,·). 

'rhr 1wrsistence of a sli ght amount of albumin in youn g- men without in-
creaRcd nrtrrinl ienRion is less serious, as even aflc·r continuing for it 
mny di~npprnr. The outlook in the so-called cyc1ic allrnminuria been 
di H· ll ~H'<1. 

Prnrli rn lly in nil cnsrs the presence of albumin indicates a change of 
some :-:or! in tile glomrruli , lhc nalurc, extent, and gravity of which it is 
diflicult lo e~li rnntc; so that other consi<leralions, such as the pref:ence of 
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lnli<'-rn:-:t~. thr c•\ i:-:l''nrC' of inrrra~ecl tension. the g('ncra l condition of the 
patirnt. nrnl llll• inOuencc of digestion upon the albumin, mu:.-.t he ca refully 
con:-:iclrrc>d. 

Tlw php•irian is daily consulted as to the relation of albuminuria and 
lire ai-:!'11rnnc·e. ,\ !' his function is to protrrt the inil·rests of the company, 
he F-houlcl rejl·d all cases in which albumin occu rs in the urine, exeC'pt in 
youn g- pcr!'Ons with transient albnminuria. Kntnrnlly, romp:rnies lay great 
~t ress upon the prcsrnrr or absence of albumin, hut in the most serious and 
fatal rnnlady wifh \rhirh they have to dea l-chronic intC'rslitial n ephrit is
the nlhumin is often ah:.:ent or transient. C\'Cn when the cfo:rnsc is well dcvcl
opNl. Afirr thr fortieth yrnr. from a standpoint o[ life insurance, the state 
of !hr nrtrrir8 nnd Lhc blood prcs:;ure arc far more important than the condi
tion or the urine. 

5. BACTERTURTA 

De,cribrd first hy R oberl s in 1881, much attention has hren paicl to it of 
late yr:11·s, :rncl its importance recognized both as a secrmdary and a primary 
affrction. The sero ndm·y form is best illuslratrcl hy the co mmon bacil luria 
of typhoid frn·r alrrncly dc~cribecl. In the ca::.cs in which there is no recog
ni znhle cause or primary focus of the disease, the colon hacillu~. streptococci, 
and th<' ~onococc u s arc the commone£t organism::.. 'l'hc bacilli may come 
clirc·dl,r from the liloocl. as in typhoid fever, ancl prohahly multiply in the 
urinnry pns:-:agrs. or thry mny come from a focus of infection anywhere from 
Bownrnn':;; rap:;;ule lo the prostate. 

Clinically there arc two gro11ps or ca~cs. thC' hneillnria pnre an1l s imple 
ancl the hacillnric cystitis or pyrlil is. 1 n thr former there may he no symp
tom~; the urine may 1rnvc a slight hazinr~s due to lhe enormous numl;(•r of 
orga ni sms, hut there is no pus. Tn the other there are S;igns of inflammatory 
reaetion in lhe minnry pa~sages and there is pu s. Usually with the Racillus 
coli: i11£ccti on the urine is acicl, with the sta phy\oeorcm:. nlknlinc anrl often 
with marked phospl1aturia . r:rhc cases are oftrn ve ry intrnctahl c. Wilhout 
cystitis or pyelilis there mny he no sympt oms, hut in too many insta nces 
there arc all the aggravntecl phenomena or these lwo afl\•etion:::.. :A lany ens.es 
drar up rnpiclly wifh hexn mrthylenamine. Yaccinc therapy has been exten
~iYcl,r u~cd hut not with \ Cry good res ults. 

6. PYURTA 

(Pus in the Urine) 

Causes. -(n) PYF.LTTTS :\ N D PY ELOXF:PilTIJTTs.-Jn hirgr abS;CC~scR of the 
kidney. pyoilC'phrosiR, the pm,:, may he in termittent, while in cnlcnlus and 
tulwrrnlom:. pyrlitii:; the pyuria i~ usually ronthrnou s. though varying in in
tensity. In ea~cs clue to the colon or tuhcrclc baci llu s the m ine is acid, in 
those ·auc to the proteus haeillns alkaline. while in the staphylococcus cases 
the urine ii'i ci lhr r le~s ncicl lhnn normal. or allrn\inr. In the 11.rr litis and 
pyclonephritis following rystitis the mine is nlkalinc or .acid,_ <~epencling upon 
thr infrrting micro-organism; more mucus, frequent m1 clunl1 011, and a pre
,·ions hlnclder history are aids in diagnosis. 
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(b) CYSTITIS.-'I1lrn urine is usua1ly acjd, espcci:illy in women, since the 
colon bacillus is a veTy common cause of these infections. The pus am] mucus 
are more ropy, nncl triple phosphate crystals are found in the freshly passed 
urine in the alkaline infections. 

(c) U1rnTTIHJTIS, particularly gonorrhcca. The pus appears first, is in 
small quantities, and there are signs of local inflammation. 

(d) In LITC01rn11mA the quantity of pus is usually small , and large flakes 
o[ vaginal epithelium are numerous. In doubtful cases, when leucorrhrea 
is present, the urine i:;hould be withdrawn through a catheter. 

(e) l1uPTl'BE OF .\BSCESSES I NTO THE UntNABY PAs:o;.\Gl·:s.-In such cases 

as pelric or prril_yphlitic a\JsceEs there have been previous f'j'mptoms o[ pus 
formation . A large amount is passed within a short time, then the discharge 
stops abruptly or rapidly diminishes within a few cfoys. 

]"lu s gives to the urine u white or yellowish-white appearance. On sett.ling, 
the sediment is sometimes ropy. the supernata nt fluid usually turbid . In 
caRcs clue to urea-clcromposing microbes (protcus bacillus, various staphylo
cocci) the odor may be ammoniacal even in fr(1!'h urine. J~xami nntion with 
tl1e microscope ren1nls ihe presence of a large nnmbcr o[ pus-corpuscles, 
which arc usually. when the pus comes from the bladder, we11 formed; the 
protopla~m is grnnu ln.r. and often shows many I ran!:'lucent proces:-:es. 

The only scdimenL likely lo be confounded with pus is that of the phos
phates; but it is whiter and lci:;s dense. and is distinguished immediately by 
microscopic examinal ion or hy the addition o[ acid . 

With the pus then" is more or less epithelium from the bladder 
and peh'es or the kidney~. but in thef.le situation~ the forms o[ cells are 
practically identical, they afford no information as lo the locality from which 
the pus has come. 

The trcat111ent o[ pus in the urine is considered under the conditions in 
which it occurs. 

7. CIIYLUllIA-NON·PARASITIC 

This is a rare af1'<'ction, occurring in temperate regions and unassociated 
wilh the Filaria ba11croJ"li. Th e urine is of an opaque white color ; it resem
bles milk closely, is occa,ionally mixed wilh blood (hmmalochylmia), and 
sometimes coagulates into a firm. jelly-like mass. Jn other instances there 
is at lhe bollom of the ''eeoel a loose clot which may be distinctly blood tinged. 
f;nd<'l' the micrm:cope the turbidity seems to be caused by numerous minute 
granule:5-lll01'C rnrcly oil <lroplcts similar to those or milk. In )lontreal J 
made the clii:;~cction h1 a case of thirteen wars' duration and could find no 
trace of parai;itcs. 'l'h<' urine may be much more milky shortly after taking 
food, and ihC' recumbent posture increases the milkinC'f.:s. It has IJcen !-:how n 
in one case lhnl the mine only became chylous in the blad<ler, and Jl ertz 
found obstrudion of the thoracic duct and a communicati ng ruptured lym
phatic vessel in lhc bladder. 

8. LITHURTA 

The general relations of uric acid haYe already been considered in speak
ing or goul. 

Occurrence in the Urine.-The uric acid occurs in combination chiefly 
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with ammonium and sodium, forming the aci<l uraf('!'. 1 n smallc>r quan
titir1" arc th1· polat=-~ium, calcium. and lithium ::alb. Tiu.• uric acid may be 
separntc•fl from its ha~cs and crystalUzcs in rhombs or pri!'ms, which are 
mmally o[ a deep red color. owing to the staining of the urinary pigments. 
The se<limcnl formed is granular and the groups of crystals look like grains 
of Cayenne pepper. Jl is ,·cry important not to mii::takc a deposit of uric 
acid for an cxcei::s. The deposition of numerous grain~ in thr urine within a 
few hours after pas:::ing is more likely to be due lo conditions which diminish 
the solvent power than to increase in the quantity. Of the conditions which 
cause precipitation of lhe uric acid Roberts giYcs the following: "(1) High 
acidity; (2) poverty in mineral salts; (3) low pig111enlntion; allll (4) high 
percentage of uric acid." T he grade of acjdity is probably lhc most impor· 
tant clement. 

l n health the weight or uric acid cxcrciccl bears a fairlv consl:int ratio to 
the weight of mca eliminated. According lo von Noorclcn·. lhe average ratio 
is 1 to 50, while the aYcragc ratio of the nitrogen of urir acid to the total 
nitrogen eliminated in the urine is 1 lo 7·0. I 11 SC'YCral of the ca~C'S or gout in 
my wards ]1'utrhcr found that in the inlcrrnls bclwcen the nculc arthritic 
attacks the uric acic1 was reduced to a much greater extent than the urea, 
'o that the ratio of the former to the latter often \aried hctwecn 1 lo 300 up 
to (in one cai-.r) 1 to 1,500, a return to about the norma l proportions occur
ring during the acute attacks. 

1\lorc common is the precipitation of arnorphous urates, forming the so
called brick-dust or latcritious deposit, which ha!'i a pinkii-;h color, due to the 
presence of urinary pigment. It is composC'd chiefly of t.he acid sodium 
urates. lt occurs particu1arly in ver.v acid urine of a high specific gravity . 
. \s the uralcs arc more soluble in warm solutionR, they fr<•qucntl.r deposit as 
the urine cools. Ticrc. too, the deposition does not urccssaril.v. indeed usually 
does not. mean an excessive excretion, but the existence of conditions favor
ing the deposit. 

9. OXALURIA 

Thr cli~corcry of calcium oxalate crystals in the urine by DonnC in 1838 
led to the dem·ipt ion of the so-called oxa lic-acid diathesis. ll is claimed that 
all the oxalic acid found in the urine is taken into the borlY wilh the food 
(Dun lop) . Jn health none, or only a trace, is formed in .the hody. The 
amount fluctuates with the quantity of food taken. and i!' usually below 10 
milligrams daily (H. Baldwin). It seems to be formed in the body when 
there is an ahH•ncc of free hydrochloric acid in the ga~t.ric juice, and in 
connection with ('\CC!':'i\'C fermentation in the intest.inrs. H new•r forms a 
hea\y deposit, hut the crystals-usually octahedral, rarely dumb-bell-shaped 
-collrct. in the rnurous cloud and on the sides of the \'es!=-C'l. 

When in excess and present for any considcrahle lime, the condition is 
known as oxaluria. the chief interest of which ii-I in the fact that the crystals 
may be deposited before the urine is voided, and form a calculus. It is held 
hy many that there is a special diathesis associated with its presence in ex
cess and manifested clinically by dyspepsia, particularly the nervous for m, 
irritabilily, drprcssion of spirits, lassitude, and sometimes marked hypo
chondriasis. There may be in addition neuralgic pains and the general syrnp-
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toms of neurasthenia. The local and general symptoms nrr prohahly dr pcn<l
cnl l1pon some cli ~lurhance ol metabolism o[ which the orn luria is one of tlw 
rna uifl'i::lntions. lt is a feature also in many gouty person s, and in the con
dition called litkw1ia. 

10. CYS'f I N URIA 

This rare condition, a sort of chem ica l malformation (Garrod). is of 
clinicHI importance because cystin is Yc1·y sparingly ~olublc aml (_·:tlculi nrny 
be formed. rena l or vesical. l t is strongly l1 crcditary and hai-; hcl'n lraec<l 
through three generations. 'rhc quantil.Y cxcrdctl is nhout O.!J grnni pl'r 
diem, antl the excretion persists for years, 01· even for life, without cau;;ing 
di sturbance of licaltli. Cystiu is one of the primary fra cti ons or protein) and 
its excretion i8 one or the as yet unexplainccl errors of prolci n mclaboli ::-m. 
In lhc ll!'inar,y sediment lhe colorless hexagonal crystals of cyslin are rea<ljJy 
detected. 

JJ. Pl!OSPlL\TUR!A 

The pho;.;phorie acid is excreted from lhc hotly jn comhinalion wilh pola;::
sium, ~odiu 111, calt iu111 , ancl magnesium, formi11g two cla ~sc;.;, the alkalim" 
phosplialcs of sodium and potassium and the earthy pho::;phatcs of lime and 
magnesia. '!'lie amount o[ phosphoric acid (l\Or.) excreted in lhe twenty
Iour hours \ariC$. according lo Ilarnmarslen, between 1 and 5 gram~, with 
an average of 2.5 grams. ] t is dcrivrd mainly from the phosphorjc uti(l 
taken in the food, but also in part as a decomposition product from uuclein , 
protagon, and lecit hin. or the alkaline phosphale!3. those in combination with 
sodhtm arc the mof.it abundant. The alkaline phosphates of the urine arc 
more abundant than !he earthy phosphates. 

Of lhc earthy 7Jhosphales~ those of lime arc abundant, of rnagnc~ium 

scanty. In urine which has undergone the ammoniacnl fcrmcnlalion, either 
inside or oul::; ide lhr body, there is in additi on llH' n111111onio-magncsiu111 or 
trip le pho;.;phntc, which occurs in triangular pri s1ns or in feathery or stcllatc 
Crj'Stals; hence the term or ~ tcllar pho:.:phntes gin'n to lhiR form . The earlhy 
phor-;pliatc::; occur as a sediment in the luinc when the alki.llinily is due to a 
fixed alkali, or under certain circumFlanccs thr dcpof-iit may lake place within 
the hladclcr, and then the ph oFphalcs are JXl F~ed at the end of mif'lurilion as 
a whifo•h fluid , which iF popularly confounded with Fpcrma\orrho:.'a. Hccmt 
~t ncly or thcFc cases with Ry mplo111s of neurastl1c11ia and a phof-iphate :::edimcnl 
in the fn.•sh urint• would indicate an abnormality in lhc rnkium mclaboli~rn. 
an aln~olut.c increase of thi s with a decrease of the phn~phoric ncid. The cal
cium phosphate rnay be precipitated by heat and lHO(luce a dou1linl'FS which 
may be mi8bkcn for albumin, but is at once cli~solYcd upon making the urine 
arid . rl'his concliti on i:-; n•ry frequent in persons su ffering from d.n•pepsia or 
from debility of any kind. The phosphates may he in great cxceFl-l, ri!'ing in 
ll1e twcnt j'-four hours to from 7 to 9 grams ('I'eis~icr), wherea~ the normal 
amount js nol more than 2.5 grams. And, la :-1tly, the phm::plrnlcs may be 
dcpoRitcd in 111"inc which has undergone decomposition, in which the carbonate 
of a1111nonia from the 11rea combines with the magnesium phmqihatt·~, forming 
the triple sa il. This is seen in cystitis, clue to a urea dcco1111")t:ing mi crobe. 

The clinical eignificancc of an excesi:; of phosphates, lo which lhc term 
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phosplwluria is ap11lic,l, ha~ i)('t'n much di~c·u:-<:-:< •t l. Jl 111u)ol.t he remcmherr<l 
lhal a rl<•po:-'it dot':' nol m.·Cl':-':-:;trily nH'<lll an l'\tt·~:-:. lo <1Ptcrr11i11e \\ hil·h a 
careful t11ial}~is of the twenty four hours' :-:1·c·rdion ~hou\(1 he ma1h•. ll ha:-: 
long- bt'('ll thought that there i~ a rch1linn lic·fwc1•n the adivily or the ll('J'\'(' 
ti~"lll')ol. an1l the output of phofl-phoric add; lmt the qtll'sfion can not yet he con
sidnt<l ~ct tied. 'l'hc amount i~ inC'rcaH•d in wa!'lting diH•a:-01..•:-, ~lH.'h a~ phthi-

:wulc yellow atrophy of the li\'cr, Jcuka~miri, and oeYcrc antL'lllia, whereas 
di111ini::hecl i11 acute clifl-ca~c.·::; and during pregnancy. 

'l'eif'lf.;il'r, of Lyon:-;, in 187ti, clc~crihci! a condition to "hicli he gave the 
nanH' <lf ''t'!'~rnlial pho!-tphaluria;' nml it has Jl(•o1 c·al\l'Cl •'pho~phalie dia
hek~," Ilic :-;ymplo111s of which arc polyuri<L thi r:-;t, c111aC"ialiou, and a 
ill('l'l'lh'l' in the l'.\('l'PliOll Of pho~pha{('~. whi('h WOU]d ri:o:(' lo [\!' Jllll('h llB lo 
fl gl'arnl:' a day. The r:o11clilion somrlimc~ !-liniulal('S lrm' cliahrlc:-; dosc-
ly, ('\'l' ll lo the pl'lll'i(iR and dry e-k in. J n a J'CJHarkahJc ('c\!'l' or kind, 
unil(•r my oh:-;errnlion for scvcrnl ycare-, Barkl' I' i:iludiecl lhl' mctalioli:-;m rcr_v 
thoroughly, nml found il normal for c·arhohydrnlc~. hut the organic phos
phorus percentage was high; the chief abnormality, however, was an abnor
rnall.v large amount of organic acids, so lhal chemically lhc condition was 
l:!uggcotivc of an acidosis. 

12. INDICANURTA 

The :-;ub~lanrc.• in the urine which has rccri,·ecl lhiR name is the indoxvl
su lphafr (I( pota~:-;i11111. in which form it appC<ll'li in thl' Ul'illC and j:-; COJ~r
Jrf.i~. \\' llC'n conC'cntratccl ncids or strong O).idizin~ ag1·11ts arc aclclccl to the 
urine, lhi~ ~11h:-:l<1nte is clcC'ornpof:C'cl and the indigo :-;C'{ !'rt'('. It i:-\ present only 
in ~mal l q11a11lili es h1 healthy mine. IL jl' dcri\'c11 from lhc imlol, a product 
forn1rcl in the inte:-;line hy the clccompo~ition or i11c all1u111in under the infiu
('Jl('(' of hackria . When absOl'bcd, this is oxidized in llic li:-:f:ucs lo incloxyl, 
which combines with the potassium sulphate, forming the above named sub
blanrr. 

1t is a common conclil ion met with acciclcnlall,v in pcr)-:om: of good health 
or with slight digestive conqilainb. H is not sprcially a~S<)(:iatt•11 with con
e-lipaliou (Allen ,Jones). rn gall-~tonc allacks. in liypcrl'lllorllydria. in re-
curring appendicitis, in wasting in pcrilonili~. antl i11 rmpyema it 
is usually prl'f:CllL Jn a few caf:C!:' it COll!'hllllly prt'~l·nt and in excess. 
In a rcccnl slud.v Barr found only 32 such casc8 among :?,O!l·! patient~. and in 
thei-c the clinica l e-yrnptoms did not :::uggc~t an inte:-:linal auto-intoxication, 
nor dicl lhc Jacto-bacillary treatment of i\IctschnikofI have the slightest in
fluence on the conclilion. 

Jn dican has ocraf=ionallv heen found ju calculi . Though, as a rule, the 
urine is colorless when pa;f:ccl, there arc instunccB h1 which the decomposi
tion has taken pince within the body, and a blue color ha:-; hccn noticed irn
ml'cliatcly after the urine was voided . Somt'timei;:, too, in alkaline urine on 
exposure there jg a bluiRh film on the surface. l\Iclhylcnc blue, n. coloring 
matter for candy, etc., must be excluded. 

13. :MELANURIA 

Hlnt'k urine may he dark when pasi;:ccl or may bccornt' so lalcr. In the 
follow ing condilion°s nl('lanuria may occur: (1) .Jaundice. Only in very 
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chronic cases of clerply bronzed iclcrus do wr i'CC' llic urinr quilc rla rk , elm' 
t o llic presence of large quantjlic:s of bilin•1'f\in. ("!) H a:i111aturia and h;('mo
glohinuria. H erc it is a matter of lh e CXfl,1?gcral i<H1 of ul(' i-moky tinl du(' tr> 
lhe prCSC11 CC Of hJood in \'3riOUS quantilil'~ . (3) J( :1•111aloporph_rr in ur ia, to 
be com:iclerecl later. ( 1) ilfolanuria, in which the lll'im' haf':, as a rule, the 
normal color when pa~secl 1 and on Elancling- becomes hlarJ,; a~ ink. Jn some 
instances it is black when passed. :Mclanuria of thi s l,rpc only occur;;; with 
the presence o[ mclanotic tumors. ( 5) _\lkapt onuria. (G) l mlicanuria. 
When rich in indoxyl sulphate the urine is brown in color, or bl'comcs so 
after slancling, due lo the oxidation prod ucts of indol. Thi s is by far the 
most common c~rnsl' of black urine, and in any di-:rai-:.e leading to an abun
dant sec retion of inclican, as jn intestinal obstruction , etc., hlack urine ma.) 
be passed. L\ s Oarrocl suggests, it is probabl e that the blnck urine in 
of tuberculos is is o[ an allied nature. (7) Aller certain arti cles of dicl 
dmgs. Some dark colored vegetable pigments, as black chC' rri cs anc1 plums 
and bilberries. cause darkening of the urine. 1ki::o rdn may <lo the Fame. 
Carboluria is h.Y no means uncommon, anc1 was frrrp1c11Uy ~ccn in the day.s 
of the antiscptie ~pray. H has been ai::crihC'd to hydrod1inonc formed from 
phenol. :Naphtha lene, creosote, and the salicy latcs may ca use darkening o( 

the urine, or er en blackness. 

H. ALKAP'fONURrA 

"Alknptonuria is n ot the manifesta tion of a cfo;;cai-:.c, but is rather of the 
nature o! an alt<' rnative course of mctabolii::m, harmll'sS arnl rnrnally congen
ital and lifelong" (Garrod) . Of .JO known examplci::. ]!) occu rred in ecven 
farnili ce. :rnd sc,·e ral were the oITspring of first cousins (Gnrrod). There arc 
two poi nts of clinica l interes t. The alkapton urine reduces F eh ling's sol u
tion, and diabetes may be suggested, but it docs not ferment ~ and it is opti 
cally ina ctive. The linen may be stained by the urine, which in some cases 
is dark when passed. Jn 1866 Virchow recorded a case of blackening ol the 
carti !ages and ligaments-ochronosis, which is considered elsewhere. 

15. PNEUhlA'fURIA 

Gas may be passed with the urine-
1. After m echanica l introduction of air in vcsical irrigation or cysto

scopic exa mhrntion in the knee elbow posiU on. 
2. As a reRult of the introduction of gas forming orga ni :-;m~ in cathcteri 

za ti on or othrr opC'rat ion. Glycosuria has been prc1'cnt in a majority of the 
(·a~e~ . The _rca!'l fungus, the colon bacillus, and the Bacillus aCro9cnes cap
sulal 11s ha\'c been foun d. 

3. In cai::cs o [ \'CF-ico-enteric fistula. 
ln gas production within the blacldrr the symptoms arc those of a mild 

cystitis, with the passage of gas at the en d o f micluri tion, so metimes with 
a loud sound. rrhe d iagnosis is readily mad e hy cau s in a the patient to urinate 
in a bath or by p lunging t he end of the calheter under waler. 
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lG. C:T!IER SUBSTANCES 

Lipuria.-Fat in th~ urin(', or lipuria, occurs, first, without disease of the 
kiclnt'_Y~. 3$ in C'.\CC'SS of fot in the food. after the adminif:lration of co<l liver 
oil. in fat emholii:;m oceurring after fractures. in the fatty degeneration in 
phosphorus poi~oning, in prolonge<l suppuration, as in phthisis and pyremia, 
in the Jipa•mi<l of diab<1 tC'S m<.'IJitus; secondly, with disease of the kidneys, as 
in the fatty !'lagL~ of chronic Briglit's disea1'e, in which fat ca~ts nre some
time~ pre~l·nt, and, according to Ebstein, in pyoncphrosis; and, thirdly, in 
the affection known as chyluria. Tl1e urine is usually turbid, but them may 
be fat dropi:; as well, nnd fatty crystals have been found . Jn a few rare in
stance~ cnk11\i rompo~C'd of fat and coated with phosphates have been found. 

Lipaciduria is a term applied hy von Jaksch to the condition in which 
there a1·c Yo\nt i\c fatly ncids in ihe urine, such as acelic, butyric, formic, and 
propionic ac-id. 

'rhc occu1Tc•ncc or acetone, diacelic acid~ anc.1 fi-oxybulyric acid has been 
suflidcnUy con!':illc rcd under Diabetes. 

Cholu~ia nnd glycosuria haYe already been considered under jaundice and 
diabetes. 

Hrematoporphyrin occasionally occurs in the mine. It was fir~t recog
niz('d hy 1Ioppe-8cylcr. N"c>neki and Sieler determined its exact formula, and 
the former de111on:.;trated thal the only chemical difference bctwec,n hrematin 
and h:rmatoporphyrin is that the !alter is simply h::cmatin free from iron. It 
has been found in the urine in pulmonary tuberculosis, pleurisy with effusion, 
acute rheumatism, lead poisoning, and intestinal h::cmorrhages. This pig
ment has been found very frequently after the adminislrnlion of sulphonal, 
and sometimes imparts a very dark color to the urine. 

V. URlEMIA 

Definition. -.\ tox:rmia developing in the course of nephritis or in con
dition~ assoc·inlt1d with nnuria. The 11aturc or the poison or poisons is as yet 
unknown, whethc>r they are the retained normal products or the products of 
an abnormal nwtabolism. 

Theories of Urremia.-Thcrc are four chief riews: (a) That it is due 
to the aC'curn11lation in the blood of body poisons which should be excreted 
hr the kidney. What these substances are is not known, but neither the 
u.rc·a. nor the. salts, nor the rnrious cxtraclives appear to be capable or pro
duc:ing the symptoms. (b) That it is a <listurbanee of the normal kidney 
nwhlholi!:'m. Brown-Rt•quarcl suggested that the kidney had an internal se
c:rc:tion, to the di~tnrbancc of which it is thought !hat the symptoms of nrremia 
rnny be d11t•. ]lose Bradford's experiments show how profoundly the kid
nt·ys inft11ence the body rnelabolism, pnrticularly that or the muscles. If 
more than two-thirch of the total kidney wcighl is removed, there is an ex
traor<1i1rnry inrrrnse in the producti011 of urrr1 and of the nitrogenous bodies 
of the rn•alin rlnss. From a study or lhe qurstion Hughrs nnd Carler con
clu<1P lhul thr poi~on is of :rn alhnrninou~ 111d11rc, and quite diffl'l't'nt from 
anything in normal urine. (r) Pr:.l'mia ha!' liren nllrilrntC<1 to nephro-
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l y~i n ~. Rrokcn up r<'n:il f;Uhstn ncc contain~ a mri!C'rial which, when injected' 
into :in nnim11l. C'\erf:-; a !'prc·ific dc:-<trudin• artion upon thr rcn:il cel1i::. This 
suh~t:rnc·l' nrny hr founfl in the srrn rn . ancl snC'h a hlnn<l i::rru m injected into 
nnoihn :rnim.al ~d~ up 1wphritis and albnrnin uria. I t is !'u ~g-c:;ied that the 
}Jhrnoml'na of ura'mia may rr~ ult from thr action of lhci;e twph rnly:-;i ns upon 
tlir nene r<·nlrel'. F. j\ l iiller has pointed ou t that ura'mia if; most apt in 
occu r in thoBe forms of n•nnl cli !'case in whieh the clr:-\trnction of tis~ue is 
rno~t extcnr:.iH'. (d) T~mitly, there is the old view of rrraubc that the symp
toms of nm'min, particularly the coma and connilsions, are due to loca. li zc<l 
ccdcma of !hr brain . 

Symptoms.-C' linir:illy. we may recognize latent, ncnle, and chronic forms. 
The ln kn1 form lws been considered under the srrtion on anu ria. Acute 
ura_~m ia mny al'i\o(e jn :iny form of nephriti s. Tl is more com mon in the post
fcbrile yarieties. Brncl for<l thinks that it is speciall y assor intcd with a form 
of contracted white kidney ln young suhjccts. Chronic fo rm s of urromia 
rtre> more frequent in the nrieri o-sclcroti c and granulnr kiclncy. For con
\'cniencc lhc symptoms of ura~mia may be described under cerebral, dyspnc:eic, 
and gastro-intl':-;iinal manifc.·~tations. 

Among the CEHEBH u. symptoms of ur::emia may hr clescribccl: 
(a) N ania.-Th is may come on ahrupily in an i11cli vi clual who has ~hown 

no prc•rious irnlicntions of menial trouhle, ancl who may not he known to 
haYc Bright.'s disease. In one cnse of this kincl the patient hl1Came sucldcnls 
maniacal and died in r-. ix days. l\[ore com monly the delirium is kss violent, 
bnt the patient is noi!->y, talkatin•, rrs tl e$s, am] slecple:-:s. 

(b ) /Jclu.~ional /11 .~a11ify (Polie Rrighliqur).-Ca'il-es arc by no means un
common. and cw<.ill'nl clini ca l rcporls ha \'C bern i:-:t'uecl on the subject from 
SC'\'C' ral of the nsyh1m)-: 1 particularly by Bn•mrr. C'hrislian, ancl Alice Ben
nett. Drlu~ i on~ of pci·scculion arc common. 01ic of my patients comm ii led 
'il- uiri<lc hy :jurnping out of a window. The conclilion jg o[ interest mcclico
legally lwrause or ils hmri11g on testamentary cnpacily. Profound me1an
cholin nrny :il ~o !-\upe1·yr nc. 

(c) C'o11rn/ ... io11~-.-Thcsc may come on 1mcxprcteclly or be precrdcd by 
pain in lhr llC'ad nnd r r:-:;fi<'ssnef's. 'I'l1c attacks may hc ge nera l ancl identica l 
with lhosr of Ol'dinnry rpi l cps~' · lh011gh the initi :i l r ry may not be pre:-:ent. 
The fits may recur rapic11y, and jn the inlcn·nl the patient is usually unc<rn
~C' i ous. Homdimes !he temperature is elC'Yatccl, lrnl more r1'('(p1ently it is <h·
prc:-::-:C'<1. and 111:n· !'ink rapiclly nrter the al lack. Lora l or .J:i.ck.;:onian epilepsy 
may orrur in mo8t rhn rac·tt•ri:-:t ic form in unt:'m ia. A remnrkahlc seq uence of 
the rom ul:-:.ions i:-; hlindm•ss-ura'mic amauro.~is-wh i ch may per:-;i~t for :-:.C'Y

C' rnl dn_rl-l. Th is. ho\1'Crt'r, mny occur apart from thc rom· ulsion \o(. U u~unlly 
p:1:-:~rs off in a or two. Tla' rc arc. as n l'llle, no ophthnlmoHcop ic rhangcs. 
Somelinws dl'af1ws~ i;;npc'n-rne:-:. . and iH prolmhly also a C('J'<'hrn l mani-
fc~tatio n. It 1na,r al!'o orrur in co nnection with per~ i ~ lent headache, nnusca, 
and other gas! ric sy mplo1m;. 

(d) Ooma.-l1 11 ro 11 sr i o 11 ~n ess irwariahly acco mpanies the gene ral conv11l
Hioni;;, lint a romn may fl cypJop g-rndnally w ithout nny convul sive Hc i zurr~ . 
Frrqu r nlly it is prc·c·c•d('d hy 11enflache, and the pnlirnt gradua ll y becomes 
rlull nntl ap:dlirlir. In fli t•sp cnsrs there ha\<.' hrcn no previous indica-
tions of rrna l di !'<'a~(', and unlrs~ the urin L• exa mined the nature of the 
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case may h<' on•rlookt>d. Twitchings of the muscles occur, particularly in 
the farC' and Jrnrnls. hut there arc many cases of coma in which lhc mnRcles. 
arc nol inroh'ccl. ln some of these cases a condition or torpor persists for 
wt•rh or C'YC'n monlh!:l. 'rhe tongue is usually furred and lhc breath \ery 
foul nncl he:.wy. 

(e) Local Palsies.-Tn the courF-e of chronic Bright's cli~ea:;c hemiplegia 
or monoplrgia mny come on spontaneously or follow a. conrn lsion, and post 
111ortcm no groi:.s lcsiorn.:. of the hrain be found, bui only a localized or di£
r11!-:ed crdemn. Thl'$:C cases, which are not Yery uncommon, may simulate 
nlmost cnry form of or~n.nic paralysis of cerebral origin. 

(f) Of other ccrl'brnl symptoms, HEADAC111' is i111portnnL Il i' most 
ofkn occipital and C:\lcnds to lhc neck. It may be an cnrly fenturc nnd n!'so
C'intccl with gidclincss. Other ner vous symptoms o[ urxmia arc intense itching 
of the skin, numbness and tingling in the fingers, and cramps in the muscles 
of lhc calve!', pnrticularly at night. An erythema may be present. 

U1unric DYSPN<EA il' classified hy Palmer Tioward ns follows: (a) Con
tinunu:. 11y~pnu•a; (b) pnroxysrnal dyspnCl'n; (c) both types altcrnnling; and 
(d) Clic·yn1•-Stokrs brcnthing. The attacks of clyspno:>a arc most commonly 
nocturnal; the patient may sit up. gasp for breath, and evince as much clis
tn•ss as in tnlC' a!'Unna . OccasionaJly the breathing is noisy and striclulous. 
']'he Chryne-Slokes t.rpr may persist for weC'ks or months. One patient, up 
nrnl ahoul. could [red hi1Melf only in the apnfC'a period . Though u:::.ually 
of :o:<.'rious onwn nrnl ocrurring with coma and other symptoms, recovery may 
follow l'H' tl nrter pcrsh~tence for a long period. 

Tlw G.\~T 1 :0-1~'l'ESTlN .\L manifestations of urrr>mia oftrn F-ct in with ab
rnptnc.·~~ . e1wontro\l;1h!C' vomiting may come on ancl its cause hC' quite un
rccog-niz:ililr. The attach rnay be preceded by nausea and may be associated 
with <linrrlim1. rn some instances the cliar rhcra may come on without the 
vomi!ing: sometimes it is profuse ::incl associnlcd wiill nn intense catarrhal 
or C\'l'n <liphthrrilie inflammnlion of the colon. 

A SJ)('cial u1Ll~l\11c s·1·01r1\TITIS has been described in wh ich the mucmm 
of the lips. gum~ . and tongue is swollen and eryl11emalous. ' l'he sal iva may 
he inrrca~rd, an<l there is dinlculty in swallowing ancl in mastication. The 
ton;!!llC' is u!'ual\y \'cry fou l and the breath heavy and fetid. A cutaneous 
C'nfhcma mny orrur and a remarkable urea "frost" on the skin. 

• F1x1rn i~ ·not uncommon in unrmic Blatcs, and may ocrur wilh t.he acute 
n<'phrili~. with the complications. and as a manifrslation of the ur:""emia itself. 

Yrr.r many patients with chronic urrr>mia surrumh lo what T have called 
tcrmin11l infections-aculc pl'ritonili!', pcricarditi:-:, plcuril'y. meningitis, or 
emlorarditis. 

Diagnosis.-Jlerter cnlled nttcnlion lo the rnlue o[ the elinical delcrmina
iion of thr urea in the hlood (for which purpose only a rew cubic centimetres 
nrc rC'quircd) ns an index o[ the degree of rcnn l innclrquncy. Tn but 2 of 
!lli (•ai:::r~ coiil<l the urrn determination in the urine haYe bern of ::uw va lue in 
Jll'l'rliding ma:-min. nml equnl drops in the urea occnrrc<l without thi~ i::.ymptom 
( l•:nwr,011). '!'he[,,,\ of the functional capacity of the kidney hy lhe ti>c of 
plirnol-~·ndplionrphthalcin ( Bowntrrc and Geraghty) is of great vnluc both in 
cliffprrntinl din::,rno!'is and in gi,·ing warning of impending urremin. ru u rm
mia the climinnlion of phthalcin is ni l or only a faint trace in two hours. In 
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patients with chronic nephritis in whom the elimination in two hours is 
below 10 JlCr rent. ihC'rC' is µ-rayc danger of ur::emia. 

rrremia rnnr he ronfoundcd wiih: 
(a) C'crelm~I lt't:.ions, such as hremorrhage, meninp-ili~. or cren tumor. In 

apoplexy. which i8 so commonl.r aS$OCialed with kidney cli~l'38C and ~tiff arte
ries, the snd(lcn loss of consciousness. particularly if with com·ul:-::ions. may 
simulate a llnt'mic attack; but the mode of onset, the cxiskncc of complete 
hemiplegia, with conjugate cleriation of the eyes, suggest h~11101Thage. i\s 
already noted. there are cases of urremic hcmiplegin 01· monoplcgia which can 
not be separated from those o_f organic lesion and which post moTlem show 
no trace of coar~e cli~case of the brain . Indcell, in some of these cases lt is 
qnile impossible to distinguish between Lhe lwo conclilions. So, too, cases 
o f meningili~, in a condition of deep coma, will! perhaps slight fever, furred 
tongue, but without localizing symptoms, nrny renclily be confounded with 
urremia. 

(b) With certnin infeclious disea~es. UTrcmia may persiR,t for weeks or 
months and lhe patient lies in a condition of Lorpor or even unconsciousness, 
with a heaYily coaled, perhaps dry, tongue, muscular twit.chings, a rapid feeble 
pulse, with ~light re\"CI". This stale not unnaturally sugg(•fl,t.:) the exi!::tence or 
one of the infection:-:; diseases. Cases or th(" kinLl arc noL uncommon, and I 
have known them lo be mistaken ior t yphoid rC\·er and for miliary tubercu
l rn~is. 

(c) Ur::emic coma may be confounded with poisoning by alcohol or opium. 
Jn opium poisoning the pupils are contracted; in al«0holi:-m they are more 
commonly dilated. Jn urremia they arc not con:-;t.nnt; they may be either 
widely clilalccl or of medium size. The examination or lhe <'ye grounds should 
he made to clch'rllline the presence or absence of alhuminul'ic retinitis. rrhe 
urine sliou\cl be drnwn off and examined. The odor or the breath sometimes 
gives an important hint. 

'Phe condition or the heart and arteries should also be taken inlo account. 
Sudden m::emic coma is more common in the clnoni c interstitia l nephritis. 
The charncter o{ the delirium in alcoholism is sometimes impOTtant, and the 
coma is not so deep as jn ura:imia or opium poisoning. 1t may for a. time be 
impossible to determine whether the condition is clue lo urremia, profound 
alcoholi~rn. or h~emorrhage into the pons Yarolii . 

. ..\ncl. lastly, in eonn("ct.ion with 8Uclden coma, it is to be remembered tlrnt 
insensibility may occur after prolonged muscular exertion, as aft.er runnin~ 
a ten-mile race. ln some instances unconsciousness has come on rapidly with 
stertorous hrC'atliing and clilatecl pupils. Cases have occurred under conditions 
in which sun-st rokr could be excluded; and Poore considl'rs that the condi
tion is clue lo the too rapid accumulation or waf:te products in the blood, and 
to hyperpyrexia Crom suspension of sweating. 

The treatment will be considered under Chronic Bright's Disease. 

VI. ACUTE BRIGHT 'S DISEASE 

Definition.-Acute diffuse nephriti s, due to the action of cold or of toxic 
agents upon the kidneys. 
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In all instancrs chang(':-; C'xist in the epithelial, vascular, and intertubular 
tissues. whic·h \'llry in intensily in different forms; hence writers hi.we de
scribed a lubulnr. a glomerular, and an acute interstitial nephritis. Delafield 
recognizes arnft• r.nulaiire and acute productii•e Corms, the latter character
ized hy proli reralion or the connective-tissue stroma and or the cells or the 
1lalpi11hian tulh. 

Etiology.-'The following are the principal causes of acute nephritis: 
( 1 ) Cold. E:xposurc to cold and wet is one of the most common causes. 

It is particularly prone to follow exposu re after a drinking-boul. 
(2) The poisons of the specific fevers, particularly scarlet fe,·er, less 

commonly typhoid re\'cr, measles, diphtheria, sma ll-pox, chi cken-pox, malaria, 
cholera, yellow fe,'e r, meningitis, an<l, very rarely. dys.entery. Acute neph ritis 
may be associated with syphi lis and with acute tuberculosis, particularly 
the former. Rrndford suggests that many o r the idiopathi c ca~es and 
lhose ascribed lo cold may be of syphilitic origi n. It may a lso occur 
in ~epticn?mia and in acute tonsil litis. In exuclative e rythcma and the 
allil'Cl purpu l'ic affections acute nephritis is not uncommon. Among 1,882 
ca::;es or ma laria at the Johns Ilopkins Hospita l there were 26 or neph ritis. 
CL1haycr). A primary infective epidemic nephr iti s has been met with in 
Italy. 

(3) rroxic agents, such as turpentine, cantharides, poia!l.~ium chlorate, 
and carholic acid, may cause an acute congestion which sometimes terminates 
in nephritis. Alcohol probably never excites an acute nephritis. 

(-:I) Pregnanc:y. in which the condition is probably due lo toxic pro<lucts 
as yet undetermined. 

(5) Acute m'phritis occurs occasiona11y in connection with extensive le
s ions of thr ~kin, as in burns or in chroni c ski n-disea~es, and also after 
lrau111a. It may follow operations on the kidney. • 

Morbid Anatomy.-Thr kidneys may present to lhe 1rnked eye in mild 
cases no C'\'idcnt alterations. When seen early in more RCVl'l'l' forms the organs 
arc congrsted. Rwolten , dark, and on section may drip blood. Br ight's or igi nal 
descri plion is as follows : 

"'l'he kidneys, . . . stripped easi ly out or their investing membrane, were 
largr and J e~s firm than they often are. or the darkest chocolate color, in
fersper~ed with a rew "hite poinls, and a g reat number nearly black; and 
this. with a little tinge o( red in parts, gave the appearance of a polisl1ed 
fine-~rniued porphyry or g reenstone .... On (section) the~e colors were 
found to penade the whole cortical part; but the natural strialt•d appearance 
wa~ not lobt. and the external part of each mass of tubuli wa~ particularly 
dark ... a \"Cr)' roni::.iderahle quantity of blood oozed from the kidney, show
ing a most unu:-:;ual accumulation in the organ." 

rn other iiu::fances the surface is pale and mottled, the capsule st rips off 
readily. and fhe cortex is swollen , turbid, and o( a grnyi:-::.h red color, while 
thr l'.':rnmich. ha,·e an intense beefy red tint. The g lomerul i i11 some instances 
stand onl plain ly, being deeply swollen and congesled; in other instances 
lhry are pale. 

The hi ~to logy may be thus summarized: (a) Glomerulm· changes. The 
tuft!' i:;uffer firf':l, and there is either an acute lntracapillary glomerulit is, in 
which the cnpillari<.'s become filled with cells and thrombi, or involvement of 

JG 
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the epithelium of the tuft and of Bowman's capsule, the cav ity or which COD· 

tains Jcucocylcs and reel blood-corpuscles. 
(b) The allrralions in the tubular epilheli-wn consi~t in clomly swelling, 

fatty changC', nncl hyal inc cl('generation . In the conrnlu lc<l tubules, the ac
cumulation of altered cells with lcucocytcs and blood-corpuscles causes the 
enlargement and swelling of the organ. 

(c) Interstitial changes. In the milder forms a simple inflammatory 
exudate-scrum mixed with ]cucocytes and rcc.1 blood-corpu~clcs----<.'lxists he
twC'cn the tubules. Ju se\'crer cases areas or slllall cell ed infil tration occur 
about the capsules and between the convoluted tnbes. 

Symptoms.-rrhc onset iR usually sndclcn, and, when lhc nephriti s follows 
cold, dropsy may he nolicccl within twenty-fom hours. A rtcr fevers the on
set is less abrupt, but the patient gradually becomes pale ancl a puffo1cf-:s of 
the face or swelli ng of the ankles is fi rst noticed. Jn children t here may 
be convulsions al the outset. Chilliness or rigors iniliale lhc attack in a 
limited number of cases. Pain in Lhe back, nau sea. ancl vomiting may be 
present. 'The fever is variable. ::\Iany cases in aclulb ha ve uo rii:.c in tcm
perahrrc. In you ng children with nephritis from col d or scarlet ferer the 
tem perature may, for a few days, range from 101 ° lo 10:~ 0 • 

'Ihe most characteristic symptoms are lhc 'lltinary rhanges. There may 
at first be suppression; more commonly the urine is ~cnnty, highly colored, 
and contai ns blood, albumin, and tube casts. Th e quantity i~ rccluC'ecl and 
only ·l or 5 ounces may be passed in the twenty-four hours; the ~pC'cific grav
ity is high-1 .025, or even more; the color rnries from a smoky lo a deep 
porter color, hut is seldom bright r eel . On standing there i ~ a heavy clepo!l.it; 
microscopica lly there arc blood corpuscles, epithelium from the urinary pas
sages. and hyaline, hloocl, and epithelial t uhe casts. 'l1he albumin is ahun<lant, 
forrnin·g a cunly, thick prcripitate. The largest amounts o( albumin are 
seen in the early acute nephritis of syphilis, in which it. may reach 8.5 per 
cent. The total excretion of urea is Teclucecl , thongh the percentage is high. 

A ncem-ia is an car1y and marked symptom. Jn cas<'s of ex tensi\'C dropsy 
effusion nrny take place inlo the pleur:r and peritoneum. T here arc cases 
or srarla t inal nepl1ritis in which the dropsy of the extremities is lri\'i nl and 
effusion into lhe plcnrre cxtC'nsfre. The lungs may breome Q'clematous. In 
rare cases there is rodcma of the glottis. Epistaxis may occur or cutaneous 
ecchymoscs may develop in the course of the cliscas.e. 

rrhe pul!l.e may be hard, the tension increased, and the second sound in 
the aortic area accentuatecl. Occasionally dilatation or the hcnrt comes on 
rapidly and may cause sudden death. The skin is dry and it may be difficult 
to incluee sweati ng. 

Ul'(emic symptoms occur in a limited number of ca~es., either at the omet 
with supprei::sion, more commonly later ju the disease'. Ocular ehanges are 
not so common in acute as in chronic Bright's di!'e:u:e, but h rcmorrhagie 
retinitis may occur nncl occasionally papillilis. 

']'he course of acute Bright's di sease varies comd<lerahly. The description 
just given is or the form which m ost commonly follows cold or sca rlet fever. 
Jn many of the .febr ile ca$CS dropsy is not a prominent sy mptom, and the 
clingnor-\iS rC'sts rnlher wilh the exa mination o[ the urim'. 1Horco\'e r, the con
dition may be transient and less ser ious. In other cases, as in the acute 
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neplniti" or typhoid fnrr. tlwr(' mn~· h(' h:rmnturia nml pronounced r:.igng or 
iulcrCl•n·ne<.' wilh the renal funrtion. The rnor:.i int('m~c nrnle 1wphritis may 
exiot without ana!'arrn. 

Tn scarlntinal n<'phritis. in which the glomeruli arc n1ost 5:-eriously nfi<'cted, 
suppression of the urine mn.y he an C'arly Rymplom, the dropsy is apt to be 
C'Xlrrme, and llr:.t'mic manifc~tations are common. Acute Bright'" cli:::rnsc in 
chil1lren, howrH'r. niaY r:.cl in \'rry insidiour:.ly nncl he a~:-:oriat<•cl wilh tr::m~ient 
or i:;Jight U'tlema, an(l the sym1;toms may· point rnthrr lo affcdion of the 
1ligrl-lin:! ~y8lt·m or to hrain disease. 

Diagnosis.- l t is very important to bear in mirnl lhnl fhc most 8C'rious 
imolvl'lllC'nl of the kidneys may he manife:-te<l only hy i::;light O'lkma of the 
feel or puffiness of the cyclidi:., without irnpni rment of the gcncra1 hea1th. On 
the other li :mcl, from the mine alone a cl iagnosii:.. can nol be made with cer
tainty, since simple cloudy i:.wc·lling, and circulatory changes nrny cau~c a sim
ilar cunclilion of urine. The fir~t inrlicat ion of t roliilil' mar Ur a urxmic 
comul~ion. This is particularly the case in the acute nrphritfs of pregnancy, 
and it is a good rule for the practitioner, when engaged to allrnd a ca:3e, in
''ariab~y lo ask that during the seYcnth and eighth months the urine should 
occa::.ionallr he ::.cnt £or ('\arnination. 

In ncPhrilis from cold and in scarlet feyer the i::;ymptoms arc usually 
marhd and the diagnosis is rarely in doubt. As already mentioned, every 
ca~" in which alhumin is presrnt i::;hould not he c:.:illrcl acute Brig-hl's cli::.easc, 
not even if tuhe casts be presrnt. Thus the common ft•brile allrnminnria, 
althon~h it l'CJ1l'C'SC'nts fhe first l ink in the chain or C'\'Cllfs leading to acute 
Brip'hl's clisea~e, Rhoulcl not be placed in the E:arne category. 

~!'here arl' occasiona l cases of acute B rig-M's cli~l·n~e with annsarca, in 
which alhumin is cilher ab~ent or prrscnt only a:.; a trace. Th is is a rare 
condition. rl'uhe casts arc usually found, nncl the ah::.rncc or albumin is rare
ly prrnwnenL The urine may be reduced in amounl. 

The character of the cast~ is of use in the of the form of 
Bright\: di"ea~r. lrnt ~carcel r or i:.11rh extreme ,·a!ue been stated . 'rhus, 
thr.hynlinr and granular c"asts arc common lo all varirlieR. The blood and 
epithelial casts, particu larly those made 11p of lcucocJtes, arc most common 
in the acute cases. 

Prognosis.-'l'hc outlook varies somewhat with the cau::.c of the dii:.ease. 
Reco\'C•rirs in the form following exposure lo cold arc much more frequent 
than after scarlatina! nephrifa. In younger children the mortnlity is high, 
arnountin~ to at ll"ni:.t one-third of the cases. Serious symptoms are low 
artNinl trm;ion, tlw occurrence of urremia. nncl effusion into the serous sacs. 
1'1w pc·r~i:.-trnC'e of th<' clropsy nftcr the fir~t month. inll·n~c pallor. and a large 
n111011nt or nlhrnnin indicate the possibility of the clisC'af;(' hrcoming chronic. 
For :;;omf' months after the disappearance of the dropsy there may be trace~ 
of nlhnmin and a fl'W tuhe casts. 

1 n a ra'e of <rarl•tinal neph ritis, if the progress is favorable, lhc dropsy 
climini!dws in a. week or ten clays, the uri ne increases, llw albumin le::.sens, 
nnrl hy thr C'THl of n month thc dropsy has disappeared nml thr nrine is nearly 
fn'r. Tn rery young chil<lrcn the course mny he rapid, nnd T hnve known the 
mi1w lo hr frrr from albumin in the fomth we<'k. Other casr" arc more 
in..:i1lion~. :ind thongh the dropsy may disappear, the albumin persists in the 
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urine, the anremia is marked, and the condition beron1C'S chronir. or , after 
several recurrences or lhc dropsy, improYes and complete l'CCO\'ery lakes place. 

Treatment.-Tho pnlicnt shou ld be in bed and there remain until all 
traces of the disease haYC di~appearecl. As sweati ng plass such an important 
part in the treatment, it is well. if possible. lo accustom the patient to 
blankets. He shoul<l al'o be clad in thin Canlon flannel. 

rJ'Jic diet shouJ<l COTl!'ist of milk Or butter-milk, grneJs made of Ul'fOW-rOot 

or oat-meal, barley watrr, and , if necessary. beef tea and ehicken broth. It is 
better. ][ po~sih\C'. to confine the patient to a strictly mi lk diet. As conva
lescence is cslablishccl, bread aud butter, ]eUnce, waler c rcs~. grapes, oranges, 
:rncl other fruits rnny be gi\'Cn . Meats shou ld be used very sparingly. As 
lherc is m:.irked retention or lhe chlorjdes, which seem to bear a relation to 
th e dropsy. sa il should be wilhheld. 

~l'J1e patient shou ld drink freely of alkaline minero.1 waters, ordinary water, 
or lemonndc. The fluids keep the kidneys flush ed and wash out the debris 
from the tubes. A useful drink is a drachm of cream of tmtar iu a pint 0£ 
boiling water, lo whicli may be added lhe juice of lrnlf' a lemon ancl a little 
suf!a r. Taken when cold. this is a pleasant and satisfactory diluent drink. 
Fluid may be giYcn by lhc b()wel or by saline infusion if il is not well' taken 
by mouth. 

No remedies, so rar as known, control directly lhc changes wh ich are going 
on in the kidneys. The ind ications are : (l) To give the excretory function o[ 
the kidney rest by utilizing the ski n :.ind the bowels, in the hope tha t the 
natural vrocesscs may be sullicient to effect a cu re; (2) to meet the symptoms 
as they ari~e. 

Tn a case of scarlet fercr it may occasionall j' be possilJle to a\'ert an attack, 
the pn1111onitory symptoms of which are marked increase in the arterial ten
sion and the pn•senrc of blood. coloring matter in the urine (Uahomed). An 
active saline catha rti c may completely relieve this condition. 

J\l the on~c>l, when there is pain in the back or hirmaluria, the "Paquelin 
cautc ry or the dr.v or wet cups give relief. The last should not be med in 
children. Warm poultices are often grateful. In cases which set in with 
suppre~sion of ur ine thc~e measures should be adopted. and in addition the 
hot bath with subsequent pack, cop ious diluents, and a free purge. The 
dro1i.y i' hr>l lrenlrd by hydrolherapy-<;ilher the hol balh, lhe wet pack, 
or the hot-air hath. ln children the wet pack is usually sat isfactory. It is 
applied hy \\ringing a blanket out of hot water, wrapping the child in it, 
covering this with a dry blanket. and then with a rubber cloth. Tn this the 
child may rrmain for an honr. It may be repealed daily. In the case of 
::ulults, thf' hot ni r bath or the rnpor hath may be convcnienlly given by 
allowing the rnpor or air to pass from a funnel beneath the bed clothes, which 
arc rai~ed on a low cradle. :More efficient, as a rnl e, is a hot bath of from 
fifteen or twenty minutes, after which the patient is wrapped in blankets. 
Thr R-\\'c•nli ng produced hy these measnres ]s uRually profuse, rarely exhaust
ing. aml in a mnjority of ca~cs tlle dropsy cnn in this way be relieved. There 
arc some C'aSC'5. li0\n'\'C'1', in which the ski n doeR n ot respond to the ballrn, and 
if the symptomR nre scriouR, particularly if mremia Rup€'rvcnes. jaborandi 
OT its active principle, pi locarpinc. m:t_V he \lRNl. rrhe latter may be given 
hypodermieally. in do,rs of from a sixlh to on eighth of a grain (0.01 to 0.008 
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gm.) in adult•, and from a twentieth to a twelfth of a g rain (0.003 lo 0.005 
gm.) in C'hildrl'n or from lwo to ten years. 

'Ihc howcl:-; ~hould he kept open hy a mornin~ Falinc purge; in c:hi lUren 
the flu id magnc:;;ia is readily taken: in adults the imlphatc of magnt':.:ia rna.y 
he ~i\'('11 by ll ay'8 method, in concentrated form, in the moming, before any
thing is lakcn into the stomach. In Brighff-1 disea~c it not inl'rcqucnlly 
ca uses \'Orniting. 'rhc compound powder of jalap (gr. xx, J. :3 ~m.) or, if 
necessary, claterium may be m:ecl. 1 r the chopsy is not e).trrme. the urine 
not Yery concentrated, and unrmic Fymploms arc not prc~eut, the bowrls 
shou ld be kept looFc without actirn purgation. Ir these measures fai l to re
duce the dropsy anc.I it has become extreme. the i;:.k in may be punctured with 
a lancet or drained by a small silver cannula (Houlhcy's tube), which is in
i;:.erlcd beneath iL A fine aspirator needle rnay be m:ecl, and the fluid allowed 
to drain throug h n piece of long, narrow rubber lu bi ng into a yci;:.sel beneath 
the bed. ] f the dyRp ncra i s marked, owing lo prci;:.SUI'(' o[ fluid in the p JC\IJ'ill, 

asp iration should he per formed. 1n rare instances the ai::ci leR is cxl rcmc and 
may require paraccnlcsis, or a Southey's tube may he inserted and the flu id 
gradually withdrawn. l r ur~m ic conrnl sions occur, the inlcn~ily oI the 
paroxysms may be lirnilcd by the use of ch loroform; lo an adult a pilocarpine 
inject ion shou ld be at once gin~ n , and from a rohu ~l, i-;lrong ma n :?0 ou nct'S 
of blood may he withdrawn. In children the loins may be dry cupprd, the 
wet pack m:ccl, and a brisk purga tiYe giYcn. Bromide of potassium and 
chloral someti mes proYc usefu l. 

Yomiting may be relicYed by ice and hy re~iricting the amount or rood. 
Drop dmics oI crern::otc, iod ine, and ca rbolic aeid may he given. The dilute 
hydrocsa nic acid with bi Rmuth is often eftectua l. 

'The ques ti on of the use of diuretics in acule Hriglit"K di~ra:.:e iK not yet 
seltled. The best diuretic, afler all. is waler, whid1 may he lak c• n free ly 
with the citrate of potash or the bcnzoatc of Koda, sails which arc held to 
favor the comcrsion of the urnles into less i rritating and more cxcrclcd 
compound F-. Di g it.di s and slrophanlhu s usdul diurdic~. may be 
cmplo_recl without ri sk when the arterial iK Jow an cl I.lie C<.ll'tlinc im-
pulse is nol forcih lr . J h:nc J1cvcr seen any injuriou s cffl'dH from llici r em
ployment after the rar ly symptoms had lesi;:.cnccl in i11trn~ity. 

For the persistent alhurninu ria. I agree with Hobcrls and Hoscn-:lc io that 
we have no remedy of the slightest value. Not hing inclicalL'H more clea rly ou r 
helplessness in conlrolling kidney metabolism than inahilily to 111cd lliis com
mon symptom. .\ st ringcnts, alkalies, n ilroglyccrio, and mercury hcwc been 
rcco111mcndcd. 

For thr an:rmia as!-:ociatcd with acute Brii.rhl's dii::ea:::c iron 8hou ld be 
employed . H shoul<l not be given until the ac~1lc R.)'mptoms lw ve suh8icled. 
Jn the adult it may he used in the form of the prrchloridc in increasing closes, 
as conrnlci;:.ccncc proceeds. ]n children. the syrup of the iodide of iron 
or the syrup of the phosphate of iron are better preparnlions. rryson 
ha~ rrcrnlly urged caution in the too free lJ !3e of iron in kidney disease. 
'!'he dilatation of the heart is best treated with digita lis, strophanthus, and 
strJchnia. 

l.n the convalescence from acute Bright's disease, care should be laken to 
i;uard the patient against cold . The diet should sli ll consist chiefly of milk 
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and a rC'lurn to mixed food should he ~radual. . .\ tha11g(• of air is often 
bencficfol, particularly a. rc:-:idcncc in a ~rar111, rc1uahlc dimaV>. 

VII. CHRONIC BRIGHT 'S DISEASE 

HrrC', loo, in all forms we deal wilh a tlifl'ul'C prnCt'S~. inrnhing- cpilhelial, 
inlcr:::lilial. and g lomcrular tif:suc:-;. Clinically two groups arc rccognizc<l
(a) the chronic parcn('h.rmatous ncphrili~. which followi:1 tlic atulc allack or 
comes on int'idiously, is characlrrizt•d by lll<ll'kccl dropsy. aJHl po;-;l 1norlrm b.Y 
the large u·hilc kidney. In the later slagt•s of thi~ JffO('('S!'i the kidm'_y 111a_v be 
smaller-a. condition kn0\\'11 as the small 1vhilc kid11r.11; (b) chronic inter
stitial ncphriliR, iu which clropRy is not common and lllC' l'Hrdio-vowculn r 
changes arc p ronounced . Delaficltl rccog-ni;1,cs a C'lm1nic (liffu~c 1wphrilis 
with exudation and a chronic pl'Oducfi\'c difl't11'C ncphrili:-; wilhoul cxuLlalion, 
t he ]alter co 1TC'Rponcling lo lhc contracted kidnc•y of auilims. 

The amyloid kidm'.Y is uRually r-;pokcn o[ :is a. \'aril'iy nf Bright's di~rasc, 
but in rea lity il is a degeneration which may accomp:rny any form of nephritis. 

]. CURONIC l)ARENCIIYMA'l'Ol'8 N l~l'llHl'l'IS 

(Chronic Dc::;quamalivc and Chronic Tubol Sephrilis~· Chronic Diffuse 
Nephritis wilh ./!.'xudalio11) 

Etiology.-In many cases the disca~c follows lite a('ufc 1wphrii is of C"old, 
scarlet fever, or prcgmu1cy. l\ lorc frequently than i:-; u:.:ually stalt•d ilie di:.:ea:-:1• 
lia~ an insidious onset and occurs lndcpendcntly of •lll.\' aeulC' all;wk. 'l'he 
fevers may play :rn important rOlc in certain or U1c:.:c ('H:o;t·~. Hn~('ll:"-i('ill, Bar-
tel:.;, l. K Atki nson, ancl T hayer ha\'C laid spet"ial upon tlHdaria as n 
cause. The use or alcohol is believed lo k'<-1<1 lo lhis of ncpl11·itis. In 
ch ronic supp11n.1lion, syphilis, and tubcrculosi:-; the difl'u~c p;11\•nehy111atous 
DC'ph rilis is nol u ncommon, and is usually with arn.rloi<l di:.:casc. 
l\ Jalcs arc rather more subject lo the affection than Jl iH rnct wilh 
most common ly in young adults, and is by 110 mcaru; infrrqucnt in rhilc1ren 
as a sequence of :.;carlatinal nephritis. 

Mor bid Anatomy.-Sc\·crnl ,·arictics of thi~ form haw' hrrn rccog-nizc<l. 
'fhe large Lrhile kidney of Wilks. in which the org:m is rnlargccl, the capsulP 
is thin. and lhe surface white with the stcllalc wins injrdl'<l. it; not Ycry com
mon in r\merica. On section the cortex i::; swollen and yc•llowish "hite in 
color, aml often pre:.;cnts opa<JUC areas. rl.'hc Jl.' n.1mids may he 11Cl'Jil.Y c:on
geslccl. On micro:.;copic examination it is seen that the epithelium is µran 
ular and fatly. and the tubules of the cortex arc disl('lldCfl. and cont;1in tulw 
cast::;. llyaline changes are also present in the cpillielial cell:-. The glomeruli 
are large, the capsules thickened . the capillaries show h_n1\inc chan~C> . .::. and 
the epithelium of lhe luft and of the capsule is cxtcn<in·ly nllcrc<l. The 
interstitial tissue is everywhere increased, though not to :in extreme degree. 

~rho second variety of this form results fro111 the gradual increase in lhe 
connective ti:.;suc and the sub~cqucnt shrink:ige, for111i11g- \\hat h' calh1d the 
small while kidney or the pale granular kid ney. H is doubtfu l whether this 
is alwoys preceded by the large while kidney. Some observers hold thot it 
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may he a primary indc1wndcnt form . 'J'he capsule is thi ckened and thr su r
foc:c is roug-h and gr:mula r. On section the resistance i8 g n.>Hti,Y inrrt·a~cd, 
the. rortC'x i~ n·durcd and presents numerous opa<]uc white or whifo:h yellow 
foci, C'O n!'.'i!:'ting of at•cu mulat ion s of fatly epithelium in the co1wolu lcd tu
bule$. Thi ~ comhination of contracted kidney with the a reas of marked fatty 
<lcgcnrration has gfrcn the name of small gra nul ar fatly kidney to this form . 
'I1hc inlcr:-;titial cha ngrs a rc marked, many of the glomcruli arc destroyed, 
the dcg<'ncration of cpi U1 cl ium iu the conrnlutcd tubules is widespread, and 
the artcric8 arc grc:>atly thickened. 

Belonging- lo this chronic tubal nephriU s is a vari ety known as the chronic 
hremorrlwgic 11eplu·ilis, in which the organs a re enlarged, yellowish while in 
color, and in the cortex arc many brownish red areas, due to h::Emorrhage into 
ancl ahout the tubes. In other respects the changes are identical with those 
in the largC' white kidney. 

Of changes in the other organs the most marked are thickening of the 
blood vc>eclR and hypertrophy of the left heart. 

Symptoms.- F ollowing au acute nephrHi r-, the diecase may present, in a 
modified way, the symptom s of that affecti on. Jn many casC's it sets in in
sidiou sly. anrl after an attack of dyspepsia or a period of foiliug heal th and 
loss of strenf_'1. h the patient becomes pale, and puffiness of the e)'Clids or swol
len fret arc n oticed in the morning. 

The symptoms are as follows : rrhe urine is, as a rule, dimini:o;hccl in 
quantity. avcrairinir 500 c. c., oflcn scanty. It has a <lirly yellow. somclimcs 
!'mok.v, color. and j i:; turbid from the presence of urates. Ou standing, a 
heavy f-'l'<li rn(')lt falls. in whicl1 arc found numerous tube casts of rnrious forms 
and sizes. hyaline, both la rge and sma ll , epithelial, g ranular, and fatty ea~ts. 

Leueocytri;; nrc abunclanl; red blood-corpuscles arc frc(1ucntly met with, and 
epithelium from the kidneys aucl pehes. The albumin is abundant and may 
be from ·1 to G per cent. It is more nbundanl in th e urine passed during the 
day. rrhc specific gnwity may be high in the early s tages-from 1.020 to 
1.025, even 1.0·JO- though in the lateT stages -it is lower. ' l'he urea i s always 
reclurecl in qu:rntily. As the case improves from 5 to G litres of urine a day 
may he roided . 

. Dropsy i:;: a marked and Oh$tinate symptom or this form of Bright's dis
ease. The face is pale and puffy, and in the morning the eyelids are ccde
matous. rrhc ana :o;a rca is gene ral. and there may be involvement of the serous 
sacs. Jn these chronic cases a~:;:ociatcd with large white kidney there is orten 
a distinctive appearance in the face; the complexion is pasty. the pallor 
marked, and the cycli dc:. arc ccdcmatous. Tl1c dropsy is peculiarly oh:o;t inatc. 
UrU'mic symptoms arc common. though convulsions arc perhaps less frequent 
than in the interst iti a l nephriti s. 

rrhc tension or the pulse is usually increased ; the vessels ultimately hecome 
stilT and the heart hypertrophied, thou!(h there arc insta nces of this form of 
nephritis in which the heart is not enlarged. The Mrtic second sound is 
accentuated . netinal changes, though less frequent than in the chronic in4 

terstiti::tl nephriti s. occur in a considerable number of cases. 
(hi=:tro-intes tinnl symptoms are common. Vornitiog is frequently a dis-. 

trc:::.sing and seriou s symptom, and diarrhcca may be profuse. Ulceration of 
the colon muy occur and prove fatal. 
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lt is sometimes impos~ihlc to determine, evm hy the mot'i careful exam i
nation of the mine or by analysis of the symptoms, whcUwr lhC' condition of 
the kidney is thal of the large while or of the sma ll while" form. l n ca~e.-, 

howcYcr, which h:wc la!'lcd for i:;cn•ral years, with the progrc~si,·e incrra:-c in 
the renal connccti,,c tissue ancl the cardio-rnscular changes, fhc clinica l pic·
ture may approach, in certa in respects. that of the contracted ki1lncy. The 
urine is increased, with low specific gravity. 1t is often lurbic1, may contain 
traces C'f hloocl. the tube ra:-ls a rc numerous and of CYc ry YariC'ly or form and 
size. and the albumin is abundant. Drop::;y is usually present, though not so 
extens i\'C as in lhc early stages. 

Prognosis.-Thc prognosis j g extremely grave. In a case which J1as pc r
sjstcd I01· more thnn a. year recoYery rarely takes place. Death is caul"r11 
either by great effusion with cedcma o.f Lhe l ungs, hy ura'mia , or by scco1Hlar.\ 
lnAammali on of Urn f:c rous membranes. Occasionally in chilchcn. ev<'n when 
the disease has persisted for two years, t he sympto ms di sappear and recovery 
takes place. 

Treatment.-Esscnliall.Y the same treatment f:houlcl be carried out a'.' in 
acute Bright's disease. :Milk or buttermilk should constitute for a lime lho 
chief artic le of food. Later m ore food may be allowed, oysters, fresh \'Cf!C

lables, and fruit. The dropsy should be treated by lhe hot balhs, and a sall
frcc diel. Iron preparations should be gi\'cn when there is marked amcmia. 
It, is to be remembered that the pallor of lhe face may not be a good index of 
the blood condition. The acetate of pota~h, digitalis, and cliuretin arc useful 
in increasi ng the fl ow of urine. Basham·s mixture given in plenty of waler 
will be found beneficial. 

2. CHRONIC INTERSTITIAL NEPHR IT IS 

(Secondary Confracled Red C:ranulrir /\-idney,· Gouty Kidney; 
Al'l<•rio-,sclei·olic Kidney; !ienilc J\idney) 

Etiology and Morbid Anatomy.-Sclerosis of lhe kidney is met with 
(a) as a ~cquence or the large white kidnev> for ming the 80-(';l lkd pale gran
ular or secondary contracted kiclnej'; (b) as a prima ry independent affection, 
the red µ-ranu lar kidney; ( c) as a sequence 0£ arterio-sclerosis; and (d) as 
a senile change. 

(a) , '1~CONDMff Fon:M.-The i:;mall white kidney, as jt is called, has al
ready been clef'crihed as a sef)uel to chronic parenchymalous nephrili8. 

(b) 111 the PHDl.\1n- FOHM, known also as the reel granular kidney, the 
organ js smal ler than in lhe secondary interstitial nrphrit is. the C<tpHilc is 
very adherent, the granulations small , the organ of a rNldi~h brown color, 
the cysts numerous. the arteries very sclerotic, and the corlex great ly reduced 
in "olume. The chief reason for ca lli ng this primnry is that one can find no 
history of previous renal disease. It is met with in the mrmhers of gouly 
families, and there arc doubtless h ereditary influrnces a.t work, Ior Dickinson 
reported a remarkable family in whi ch thi s intcr~litial neph ritis occu rred 
in four generations. Syphilis, alcohol, and OYc rcating arc mentioned as con
tribular~y cau!'les. L ead is a ra re cause in Amrrica, but a more common 
cause in parts of England . It is by no means always easy lo d ifferentiate 
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between thC' ~eC'ornlarx and the primary fonns. As a rule, the former is paler 
nnd not FO FmaJI. Qf 17-l cases of chronic inlC'rstitiaJ nephritis from my 
wards which came to autopsy. in 79 the combined Wl'ight of the kidneys was 
about :mo grams, in 51 cal:!es 200 to 300 grams. in 30 ca5'CS li>O to 200 grams, 
ancl hrlow 150 grarm; in S cases (Emerson). -[lnilatcral nephritis in my ex
peri('llC"C is c•xtr<.'nwly rare, noi occurring once in the i::erics. 

(c) AwrEHIO-sc1.1rnoTTC KmNEY.-This is not necessarily a contractell 
kidney. The organ is \'Cry hard, red, and oflen heavier than normal. or 
the cases from my wards, studied by Emerson, in Gl per cent. the combined 
weight was aho,·e 300 grams, and in only G per Cl'nt. was it below 200 gramF. 
The surfnre 111ny he smoolh or the capsule only slightly thicken('d and ad
hcrl'nl, kn ring the substa nce very liltlc as ll is stripped off. Jn other ca8cs 
the atrophy iK in spols, affecting certain vascular districts, so that there is 
n. lnrgc, sunkrn, deep red patch on the or one pole of the kirlney is 
sh runkrn, or lhc prOC'C'SS is genera l in bolh but the resulting con· 
traction gi,·es a rather lhan a granular 

(d) Jn the ronM, met with in the aged, t.he organs are reduced in 
size, the capsules thickened and adherent, the peh·ic fat much increased, both 
cortical and pyramidal portions uniformly wasted, and the arteries of the 
kidney substance \'ery prominent. 

Almost invariably associated with chronic interstitial nephritis are gen
eral arterio-sclcrosis and h:ypertrophy of the heart. 'l'he rhanges in the ar
teries will be described elsewhere. In the reel granular kidney the Iert ,·en
tricle is specially hypertrnphied, but in all forms the heart is greatly en
larged. constituting one or the largest forms met with. Jn many cases the 
disease i:5 latent, and the patients die or apoplexy or of acute unemia . Jn 
the artcrio-Eclerotic form death is more commonly ca rdiac, and the condition 
of the kiclne_ys may be cnt ircly O\'Crlookccl. 

Much diio:cu5:sion !ms laken place as to the association or hypertrophy of 
the heart nncl sclerosis of the blood-vessels with the renal changes. A com-
pll'te ~o luti o n of the nrnny problems has been ·offered. Briefly, 
then' an• two views-the mechanical and the Dating from the time 
of Bright it was thought that the hea1·t had greater diflirulty in driving the 
impure blood through the capil lary system. Traube lwld t hal the oblitera
tion or a large number or capi llary territories in the kidney raised the arterial 
prcs~ure and in this way led to hypertrophy of the heart. ·111 explanation 
of the llltl~Cular liypcrtrophy or the walls or the !'lllalle 1· arteries George John
~on introduC'C'cl the view of a stop-cock action of lhr~e ve~flels under the in
fluence of irritating ingrediC'nts 'in the blood. The nwchanical view was 
thus put hy rohnheim. 'J1he actidty of the circu lat.ion through the kidneys 
at any moment does not depend upon the need or thC'se or~a ns for blood, 
but sole ly upon the amount of material Cor the urinary R('crction existing in 
the hlood. \\11cn parts or both kidneys have undergone atrophy, the blood 
flow in the pads remaining must be as gr('at as it would have been to the 
wholl' of the organs, had they been intact; but in order that such a quantity 
of l1lood !-ihoulcl pnss through the restricted capil lary area now open lo it an 
excessh·c prc:;surC' is twcessary. This can be brought to hear only by the exer
tion of nn i11c·n•ni::rcl force on the part of lhc left Vt'ntl'iclc with the mainte
nance of a conesponcling resistancC' in :di other al'lel'ial terrilories. In this 
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way both the high arter ial pressure and the car1lio-rn"('lllflr rlrnngPs arc ex
plained. 

rfJrn chemical view, which bas been much di~cu:=:St'cl o[ lat(\ $.Uppo~C'S the 
procluclion (a) by the kidneys, (b) by lhe <upra-rcnal glands, of e<·rtnin 
prcssor sub:'!tanccs. So far as the kidney is conrcrned. th<' oh~<:r\'ntionR nr<.• 
by no means in accord. Practically we know only that the kidney ,]ors con
t;in substances cnpahlc of raiefog -the blood-prrs~urc . .\ ccor<ling to Binged 
tho!=.<.' ~o-cnllcd rennin prcpnrations act in a manner very different from a1l
renalin . Tn chronic interstitial nephritis there h; ortrn hyperph1~ia of thr 
cortical !=.ub~tnncc of the !=.upra-rcnnls, and many r0crnl writcrR han• claimed 
to have diSC'O\'CrC'd in the blood or chronjc llcphritir:-; :rn inrren:-;c in ihr prr:-:~or 
su\Jstanrrs, an aclrcnalin:rmia. 1'hrou gh thrir h1flncnrr, from one or lioth d 
thCf.l,C f.l,QUrCl'S, ihC' IJJood-prC'SSlll'e raif:ccl, with ihc incYilalJ](' f.\C'<jl1<'Jl('(' or 
hypertrophy or the hrnrl ancl of tl1c arteries. J\s alrracly lllC'ntio1wcl, 
the cp1rt:lion is stil l under 

Symptoms.-1\lany cases arc latent, and arc 11ot recognized 1111til the oc
curnnce of' one of the serious or fatal complications. E''('ll an achanr('cl graclt• 
of conlraded kidney may be compatible with great mental ancl hodily actiYii_r. 
There may ha,·c been no symptoms whatc\cr to i;;uggcst to the patirnt the 
exi!'tcnce of a serious malady. In other cases the general l1calth is dif.l,lnrbed. 
The patient complains of Im~sih1de, is sleepless. has to get up at night to 
micturate; the digestion is disordered, the tongue is furred; there arc com
plaints of headache, failing vision, and brcathle~sness on exertion. 

So complex and varied is the clinical picture of chronic Bright'!-l. tliseai::e 
that it will be best to consider the symptoms under Lhe various 

rn1KAHY SYSTE'U.-ln Lhe small conlraclerl kid1l(!fj polyurin common. 
FrequC'ntly lhc patient has to get up two or three times dnring the night to 
empty the bladder, nncl there is increased thirst. Tt is [or lhcf:c sylllproms 
occasionnlly that relief is sought. Ancl yet in many cases with very Rmall 
kidneys this feature has not been present. A careful study of the from 
my wards. of tlte mine and the anatomical condition, !-ihowccl thal 
no parallcfoan could he made bcbrecn the weight or the kidney, its appear
ance, arnl lhc urine it secreted before death. Of the 17 l caRcs wilh aulop~y, 
in almost a third the renal changes were so slight lhat the nephril is was not 
mentioned as a part o[ the clinical cfo1guof.l,is (Emer:.:011). rl'l!C rolor of the 
mine is a light yellow, and the specific PTaYity rnnp,:ei-; from 1.00.3 to 1.01~. 
Persistent low s.pecific graYity is one oi the most constant and important ftn
turrs of the clif.l,ease. Traces or albumin arc found, hut may lie ab~ent al tinl<':::.. 
p:nticnlarly in the early morning urine. It is oftrn i::.imply a 5l.light clotuline~f:. 
and may be apparent only with the more delicate tci-;ls.. The sr,liment i:-; ~r:111ty . 
and in it a :few hyalinc or granular casts arc found. The quantity of the :-oli1l 
com.tilurnts of the urine is, as a rule, diminished. lhoug-h in some in~t:rnt·t·;': 
the urea rna.r be excrC'ted in full amount. In niinrks of dy~pepf.l,ia or bron
chitis, or in the lftter i::.l1g-es when the heart :fail!', the quantity of alhumin may 
be gn1aily jncrcasccl and the urine diminif.l,he<l. Occasionally hloocl oreurR 
in lhc ul'inC', nncl there ~n.y even be h:rmaluria (S. \\"c:-;l). Slight lrnkng('. 
reprC'!'cntrcl hy the eonslnnt prc!!'ence of a few ncl cC'llR, mny be prcf.;.enl rarly 
in the cliRC'flf'<' and persist for years. ln the arlrrio-stlrroiir form lhr quan
tity or urine is normal, or reduced rather than increa~ecl; the !-<pccific gravity 
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is normal or high, the color o[ the urine is good, and there are hyalinf! and 
rlncly granular ra~t.... The nmount of albumin varies greatly with the food 
and cxcrci~c, and i::: 11~m1lly much in excess of that seen with the contracted 
kidneys. and dor~ not show s.o often the albumin free interrnls or that form, 
also it is more c·ommon to find albumin without casts, while in the contracted 
kidnC'y cal'b may occur without albumin. 

CiurL'l~.\TOI:\· 8YSTEM.-Thc pulse is hard, the tension increas.ecl, and 
thr re~;;:cl wall. as a rule, thickened . As already mentioned, a distinction 
mn!'-t he 111aclc hctwc1r n incrrn~ed tension and thickening of the arterial wal1. 
'J'hr tf.'11::.ion mny he pins in a normal vessel, but in chronic Bright's disease 
il is mon• common to lirtY(' increased tension in a stiIT artery. 

A pnlsc or inCT'C'flf':C'tl icnsion has the :following characters: It is hard 
ancl incomprcs:-:.ihle, requiring a good dea l or force to overcome il: it is per
sistent, and in the inlel'\'als bclween the beats lhe vessel feels full and can 
he rolled ])('nrnth the finger. These characlers may be present in a vessel 
the walls of which arc litlk, if at an, increased in thickness. To estimate 
lho !alter lhc puhr wa,·o 'hould be obliternted in the radial, and lite veS<el 
wall felt hcyon<l ii. Jn a perfectly normal vcserl thC' arterial coats, nuder 
thc5e eircumstn.nrrs.. can not be differentiated from the surrouncling tissue; 
whC'rcns.. if thickr1wd. thC' ve1'~CI can he rollrd benrnlh the finger. Prr~istent 
high hloocl prr!-!~me is one of the earliest and mof':i important symptoms of 
intcrf-litial nephritis. nming lhe disca5e the prc~sure may rise to 250 rnm. 
or eYen :mo mm . With dropsy and cardiac dilatation the pressure may fall, 
hut not necP!l.i'arily. 'fhc cardiac features are equally important, though 
oftl'n less okious.. Hypertrophy of the left ventricle OC'curs to overcome the 
rcsii::tanr0 offerc<l in the arteries. 'rhe en largement of the hC'art ultimately 
hecomes more genC'ra l. 'J'he apex is displaced clown ward and to the Ie[t; the 
jmpulf':c is f'orrible and may he heaving. In elderly pcr~ons with emphysema 
the clisplarC'rncnt of the apex may not be evident. rrhc fi1·st sound at the apex 
may be clupliratr(l; more commonly the second :-ound at the aortic cm'lilage 
is accentuatc<l, a Yery charncteristi c sign of incl'ea~ed tension. 11hc sound in 
C'i:lrcmc caFes mny hn.vc a hell-like qualily. Jn many ens.cs a ::.yslolie murmur 
dcH•lop:-; nt i11c apex, probably as a result of relative insufficiency. It may 
he loud ancl !rnmmitlod lo lhr axilla. Finall.r the hypertrophy fails, lhe 
hC'art heromcs dilafrd. gal lop rhythm js pref:ent. and the genera l condition is 
that of a chronic hrarl-lef':ion . In the artcrio-sclcrotic form the picture may 
be earclinc from lwginning lo closc--clyspncea ancl f': igns of clilatecl heart. 

]~ER1•11:.\TOHY 8vsTr:u.-8ndden cedema of the g lottis mn.y occur. Effu
sion into the 1ileurre or sudden ccdema of the 1ungs may prove fatal. Acute 
plrurif':,,. ancl pm'umonin nre not uncommon . Bronchitis is a frrquent accom
pnnimrnt. partir11larl.r in thC' winter. Sudden attacks of oppress:ed breathing. 
partir11lnrl,r nt nig'ht, are not infrequent. This is often a mremic symptom, 
but is rnmetimes rnnlinc. rrllC' patient may sit up in bed ancl gasp for breath, 
as in trtH' mdhmn. Chryne-Rtokcs hrcathing may he pre5ent, most commonly 
tmrnrrl th0 0los(', but th0 patient may be walking about and even attending to 

his orcupnt ion. 
DWE:->Tl\"E RYRTE)r.-Dyspep~ia nml loss o[ appetite nrc common . Severe 

nnd 11nc·<1nfrn\l~hlt• rnmiting mny be the fir:-;i symptom. ~rhis is rnrnally re
gardc:'cl ns a ninnif1·i·dalio11 or ur:l'mia, but it may occur without any other 
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inclications, and 1 lia,·e known it to pro'fe fatal without any sus.pirion that 
chronic Bright's disea~c wns present. Scn•re and rven fatal rliarrhU'a may 
dnelop. ']'he longt1c may be coated and the breath heavy an<l urinou~. 

Nrnvocs SYSTEM.-Yarious cerebral manireslations haw already been 
mentio1w<l under ur:rmia. Headache, sometimes of the migraine type, may 
be an early and per:.if-=tcnt feature of chron ic Bright's disra~e. Cerebral 
apoplexy is clos.t•ly related to interstitial nephritis. 1J1he h::cmorrhage may 
take place into the meninges or the cerebrum. H is usually as~ocialcd with 
mark(•d changes in the vessels. Neuralgias, in various regions, are not un
common. 

RPECIAI. 8ENSEs.-'l"rouhlrs in vision may be the firr;t symptom of the 
disease. Il ir; rrmnrknble in how many cnses of interstitial nephriti s the con
dition j g diagnosed first. by the ophthalmic surgeon. rl'he flame slrnped retinal 
hremorrhagcs a.re Uic most common. J.Jcss frequent is diffuse retinitis or 
papillitis. Su<ldcn hlindnc:-;s may supervene without r etinal changcs-ur::-cmic 
arnaurosis. Diplopia. is a rare event. Recurring con junctin1l and palpebral 
hremorrhages are fairly common, particularly in the arlcrio-selerotic form. 
Auditory troubles arc by no means inrrcqucnt in chron ic Rright's disease. 
Hinging in the ears, wilh clizzinc~s, is not uncom mon. Yarious forms of 
deafness may occur. Epistn.xis is not infrec1ucnt, either alone, or of a seYere 
type in as~ociation with purpura. 

SKrn.-mdcma. is not common in interstitial nephritis. Slight puffiness 
of the anklrs may be prc:.;ent. but in a majority of the cases dropsy docs not 
supervene. \\11cn cxtcm:in•, it is almost always the resu lt of gradual failure 
of tho hypertrophied heart. 1'he skin is often clry ancl pale, ancl sweats are 
not common. ] n some instances the swrat may deposit a while [rost of urea 
on the surface of the skin . ]~czema is a common accompaniment of chronic 
in lcrstiiinl nrphrilis. Tingling of the flngcrs or numbness n.nd pallor-the 
dead fingcrs-nrc not. as some suppose, jn any way prculiar lo Bright's dis
eaFC'. Jn lolcr·nblC' itching of the ski n may be prcr-:.ent, and cramps in the 
muscles a l'C.' hy no mca ns rare. 

JT~rnorrha.grs arc not infrequent; epistaxis may prove serious ancl exten
r-:.in'; purpurn 1uay O(·rur. Rroncho-pulrnonary h;:ernorrhages are said, by some 
French to be common, but no instance of it has come under my ob-
$C'nation. is rnre except in a~soci;1tion with ci rrhoi:;is of the liHr. 

Diagnosis.-The autopsy often dir-:.closcs tho true nature of the cfo;ease, 
one of the many intercurrcnt affections of which may ha,•e proved fatal. The 
enrly slagrs of iniC'l'i-:litinl ucphrilis are not rccognizn.ble. l n n. patient with 
incrrar-:.rcl pulse ieni-:.ion (pnrticularlj' H the vcFr-:.el wall is sclerotic), with the 
apex beat of tho hrnrt clislocatccl lo the left, the srcond aortic sound ringing 
ancl ncernluat('cl, tho urine ahunclant and of low spl"'c ifi r gravity, with a trorc 
of nlhumin and an ocen~iona l hyaline or granular caFt, the diag-nosis of inter
stitial nephritis may he safely made. or all the indications. that offered by 
the pnlRe is the most important. P err-:..islcnt high tension with thickening of 
thr arlcrial wall in n. man under firty means that se ri ous mischief has already 
takrn pince, that rnrclio-vascular changes are certai nly. and renal most prob
ably, prcscnL. Tn the arlcrio-sclerotic cases Lhe history is of the "strenuous 
life"-work. nleohol, tobacco, Venus-rmd not of an in[eclion or of lead or 
gout. Tho urine is not or pcrRistent1y ]ow i:;peciflc gravity, there may he little or 
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no albumin except in inlcrcurrcal at.iacks; lhc s.ymploms. arc rardiac rather 
than renal or CL'rcbral; the ocular changes arc h~morrhagic, not the true 
albuminuric relinifo, 

Prognosis. -Ch1·011i c Hrighl"s disrase is <Ill incurah1e affection~ and the 
anatomical conditions on which iL depends arc qui le a::; much bcyoud the reach 
of 111<.'dicincH as wrinkled ski n or gray hair. Jnterstitia l ncphl'itis, however, 

is rompatiblc with the enjoyment of li fe for many years, and it is now uni
\'C'rsally recognized that increased tension, thickening of the arterial walls, 
aml polyuria with a small quantity of albumin, neither doom a man to death 
within a sho rt iimc nor nc<.:c~sarily interfere with the pursuits of nn 1.u.:li\•e 
life so lung as proper care be taken. I know patients who have had high 
tcm:iou and a little albumin in the urine with hyalinc casts for ten, twelve, 
or C\l'll fifteen .Years. Serious indications are the occurrence of urmmic S)'tnp

tom~. <lilatalion of Lh e hea rt, the on!5el of i-:crous effusions. the onset o[ Chcyne
Stokc:; breathing, persistent rnmiting. and diarrhcca. rrhe phcnol:sulphoneph
thalcin fl'~t µ:i,·es valuahle information as to the functional capacity of the 
kidneys and is a mah1rial aid in prognosis. 

Treatrneut.-Paticnts without local indications or in whom the condi
tion has been acciclmtally discovered should so regulate their Jh·cs as to 
throw the least possihlc strain upon heart, arteries, and kidneys. A quiet life 
without menta l worry. willi gcnUe but. 11 0L cxccs~ive exercise, and residence 
in nn e(]ualile climate, shou ld Uc rccorn111cnclcd. Ju addition they should be 
tole! to keep the bowels regular, the 8ki n active by a daily kpicl hath with 
fridion, and the urinary secretion free hy drinking daily a. definite amount. 
of either cli~til l ed waler or $OlllC plcmmnt mineral water. ~\lcohol should be 
striclly prohibited . Tra and coffee arc allowahlc. 

The dirt ~houlcl he light and nourishing, and the patirnt should he warned 
not to rat cxcc~si,·c l y, and not Lo lake meal 111orr than once a day. Crire in 
food and drink is probably the most imporlanl.rlrmcnl in lhr trratment of 
thc$e early ca5es. 

A patient in good circ umslrtnccs nrny he lll'gcd Lo go awny during the 
'\i1dcr months. or, if ncce~~ary. Lo rnoYe altogdllcr to a warm equab le climale, 
li ke that of Southern California. 'rhcrc i!' no douht of the valuf' in lhe$e 
ca~cs of rcmoYal from the changcahlc, irr('f!ldar weather which prcrnils in the 
temperate regions from Novcrnhcr until ._\pril. 

.\t this period medicines are not required 11nle$S for certain special $ymp
to111s. Patients dcriYC much benefit from nn annual visit lo certain mineral 
spring$, $UCh as Polnnd. B<•dfortl, Saratoga, in America, and "\'ic·hy and 
rdh(•rs in Europe. l\ l incral walcrs have no curnlirc influence upon ('lirnnic 
Hriglil's cli~cm:c; they Birnply help the int cr~tilial circu lation and kec1p the 
drains flushed . In this ea rly etage. when the patient's condition is goocl, 
tlw tcn$ion not high. anrl the qunntity of alhnmin small. medicines are not 
indiratccl, !?foce no rrmeclit'S are known to have the slightest influence upon 
the progrc~s or the di~rasr. Honner or later !'In.I l'TOl\fS arise which clcmaml 
lrPatmcnt. Of thc~e the following arc the most important: 

(a) Grcally Increased . I rhrial Te11sio11.-li is lo be rcrnembcrccl Lhat a 
certain increase of tension is not only nccc~!'a1·y bul unavoidable in chronic 
Rriglil's clh:case. and prohahly the most ~crious danger is too great lowering 
of the blood tension. The happy medium must be sought between such 
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heightened lcn~ion as throws a serious strain upon llw !wart and risks rup· 
turc of the ''csscls and the low tension which. under lht'SC' c:ircum~tanccs, 
is specially liable to be asaociatccl with srrous effusion~. Jn ca~l'F> with pn
sistcnl high tension the diet should be light, an octa~ional saline purge shou ld 
be girnn, and sweating promoted by means of hot air or thC' hol hath. If 
these mea~urcs clo not sunicc, nitroglycerin may be tried. iJl'g"inning with 1 
minim of the I-per-cent. solulion three times a day, and grndually incrca:-;iag 
the dose ir necessary. Palicnla nuy so mud1 in St1i'tl'plibi lity to this drug 
that in each ca~c it must be tested, the limit of dosage hcing that at which 
the patient experiences the physiological effect. As much as 10 minims of 
the 1-pcr-ccnl. solulj on may be given three times a day. Jn many cases I 
have gi\'Cll it h1 much larger doses for at a time. I have never seen 
any ill effects from it. Jf the close is lhc palicnls complain at once 
of flm;hjng or headache. Its use may be kept up for six 01· seven wccki::., then 
slopped for a week nnd resumed. Its ra luc is sccu nol only in lhc reduction 
of lhc tension, but also in the striking manner in which H relieves lhc head
ache, dizziness, and dyf-'Jmrea. 'Jhe sodium nitrilc may be gi\·cn in doses of 
grs. ii-v (0.13 l-0 0.3 gm.) three limes a clay. 

(b) 1\lorc or less a11mmia. is pre~cnt in adnrnecd ca~es, and is best met 
by the u~c of iron. Weir ::\lilchell, who has hacl a. unique experience in cer
tain forms of chronic Bright's di!:ease, giYes the tincture of lhe pcrchloride of 
iron in large clo~es-Irom ha1f a drachm lo a drachm three limes a day. Ile 
think!:\ lhal H not only benefits the amemia. but lhat it a lso is an important 
m('ans of reducing the arterial tension. 

(c) 1\lany palients with Bright's disease present U1cm~elvcs for trcat
meul with signs of canliac dilatation; there is a gallop rhythm or the heart
sounds have a feta l cha racter, the breath is short, the urine sca nty and highly 
albuminous, and there arc f'igns of local dropsy. ] n these cases the treatment 
mu:;;t be directed to lhc hea rt. A morning dose of salts or calomcl may be 
gircn, ancl d igita lis i n JO-minim doses, three or four limes a day. Strychnia 
may he used with benefit in this condition. I n some instances other cardiac 
ton ics may be ncce$sary, but as a rule the digitalis ad~ promptly and well. 

(d) Urwmic Syrnploms.-Evcn before marked manife~lalions arc present 
there maJ he extreme restlessness. mental wandering, a heavy, foul breath, 
and a coalt•d tongue. H eadache is not often complained of, though intense 
frontal hea<hlc:hc may be an early symptom of ura:omia. lo this cond ition, 
loo. lhc patient may complain of pa1pilalion. feelings of numbnc~R, and some
times nocturnal cram ps. For these symptoms the saline purgativ('s 8hould 
be onlrrcd, and hot baths, so as lo induce copious sweating-. Grand in slates 
that irrigation of the bowel with waler at a temperature from 120° to 150° 
is most useful. Nitroglycerin also may be used to reduce the tension. For 
the urtcmic convul sions, if severe, inhalations of chloroform may be used. If 
lhe palicnt is robust and full-b looded, from 12 to 20 ounces of blood shou ld 
be removed. The patient should be freely sweated, and if the convulsions 
tend lo recur chloral may be given, either by lhc mouth or per rectum, or, 
better still, morphia. Ur~mic coma must be trcntecl by active purgation, 
and sweating should be promoted by the 11sc of pilocarpinc or lhc hot bath. 
Ii'or the restlcssnc~s and delirium morphia is incl ispl'nsahlc. Since its rccom· 
mendation in urremic states some years ago, by Stephen MacKenzie, I have 
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used thi~ rc'rnNly <·xtC'ni-iH.-1}' :md can ~peak of its great nilul' in thr~c case:". 
l have nen: r f:.C'<'n ill dr<•cts or any tendency to coma follow. lL is of 8prcial 
value in the ilr•pnll'a and Cheyne-Stokes breathing of aclrnnccd artcrio-scle
rosis with chronic ura>mia. 

SnlCil('_\L 'l'in:.\'l')IEST.-Eclcbol1ls introduced the operation or decap
sultation of tlw killnl'_ys in Bright's cfo•easc in order to C!;iab li ~h JH'w nl$

cular corn H·c· lion ~, and so influence the nutrition aml work of the organf:.. Jn 
his work rt·cord~ are given of 72 cases; 7 cliccl "ithin two week:<, ·22 died at 
pNiods more or ll'f'.H remote. 3 di !lappcared from obf:.crYnlion, and .J.O were 
known to hl' Ji,ing-onc <.'lcYcn years and eight months after the operation . 
As Edchohl to f.l;.1 icl t he difficult thing to determine is the existence of chronic 
Bright\; clir:ca:-:e before operaiion . No case should be regarded as such on the 
urine e.\a111ination alone. The cardio-vascular condilion nnd the rcljnm 
should he !'tudied . rehcre is probably a small g roup or r:: uitab lc ca.\'cs-thc 
suha cu le ancl chronic form s which follow the acute infections-hi which th e 
outlook j g h opeless from medical treatment. 

VIII. AMYLOID DISEASE 

Amyloid (lardaccous or waxy) dl'gcn eration or the ld dn t'_YS is !' imply an 
C\'(•nt in the pro<:e~r: o[ l'h ronic Brjgh l"s disca:ol', most co111111nnly in the: d1ronic 
parench.n11atous nephritis following !c\'ers, or of cadlC'rlic 8ltile:-i. Ji has nu 
daim to hr n•.!!anlccl as om· of the varieties or Rrighfti di:::<·a·~l'. ' l'h l' all'l'<:liou 
of the ki<lnl•ys is gcucrally a part of a widespread amyloid degeneration oc
curring in prolo11ged sup puration, as in dise;.1se of the bone, in !'yphi li s, tu
bcrculo~i~. nnd occa!' ionally lcukit'rnia, lead poisoning, and gou l. U vuries 
curio11~\y in frcq11cney i n rliffc rcnt loca lities. 

Anatomically lhc amyloid kidney is large ancl pale, the sur fa ce s.moolh, 
and the Ye11rr• stc llut:.c well marked. On secl ion the col'tcx is la rge and may 
show a peculiar ~Ji ;.;tc ning. jnfillratccl appcarnncc, nml the glomernli arc \' C' L'Y 

cfo:tincl. 'J'hc pyrami ch, in s trjking contrast to the cortex, arc of a deep red 
color. . \ fiedio n soakrcl in dilute t incture or iodine shows ~pots or a walnut 
or mahognny hrown color. The :Ualpighian tufts and the !-;traiglit n•:-isds may 
be mo~t afkctecl. l n Iarclaccous di sease of the kiclncyi' the orp-a ns arc not 
always cnlargccl. They may be n ormal jn size or smn ll . pale, and g rnnular . 
Th C' nmyloid chanf!e is fin•t seen in the ~Jalpighinn tuft~. nnd then inrnlvcs 
thl' afferent and tfl'CrC'n t Ye~!'els and the straight YC'!'SCI::. lt may be confi ned 
entirely to LIH:lll. Jn h1tcr stages or the disensc the tulrnle::. arc afTccll'll. chief
ly the mc.•111hra11c.>, rarely. if ever, the cells thrmsl'hc::: . 

Symptoms.-Thc renal features alone nrny not indicriic the pre~C'ncc of 
this depl'nrration. FH1<11ly the a:::!"ocia tcd condition gives a hin t of the nature 
of the JH'OC'(':0-:5. rf'h e urine. as a rul e, show~ h11portant C'ha ll ~l'~ ; lhc f[ll<llltil,Y 

is inrrra!'t'(L and it i!' palC', cll'ar. and of low 8pcciflc gnwity. 'l'he allrnrni n i8 
ustrnlly al1unclanl, hut it may he scanty. and in rare jnsi<rnceR ahs0nt. Pos
sihh· tlw , a rial ion~ in the :::itua tion of the amyloicl chnngcs may account for 
thi~, :.:inc·c :1\1111rni 11 i ~ IC'F8 l ikl• ly to be prc:.:cnl when the C'ha ngc is confined to 
the Yflt-:fl n•C'la. -, 11 addition lo ordi nary albumin gfohulin mny be present. 
The tuhc raRI:; Ul'C rnriahlc. usually hyalinc, often faUy or fin ely g ranular. 
Occasiona lly the amyloicl reaction can be clctectccl in lhe hyaliuc casts. Dropsy 
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js present in many instances, particularly when lhrrc is much an::emia or 
profound cachcxia. ] t i s not, however, an in rnriahlc symptom. and there 
arc cases in which it docs not develop. Diarrhcca is a common accompani
ment. 

Increased arteria l lens.ion and cardiac hypertrophy arc not usually pres
ent. except in those ca~es in which amyloid clrgenrration orcurs in the !'C'C

onda ry contracted kidney; under which circunu:lanrr::; there nrny be ura?mia 
and retinnl changes, which, as a rule, are not met with in other forms. 

Diagnosis.-By the condition of the urine alone ii ii; not po~~ihlc to rec
ognize amyloicl changes in the kidney. Us.un.ll y, however, there is no diffi
culty. since the Bright's di Rcase comes on in 3f'$OC iali on wilh syphilis, pro
longed !m ppurali on, diseai::c of the bone, or t uberculoi::is, aucl lhrrr is ev idence 
of enlargement of the live r and spleen. A sw:;piciou8 ci rcumsta nce is the 
existence of polyuria with a large amount of albumin in the urine and few 
cast s, or when, in lhese constitutional affections. a large quantity of clear, 
pale urine is passed. eYcn without the prese nce of a lbumin. 

The prognoF-is de pends rat.her on the condition with which lhc nephritis is 
associated. As a rule it is grave. 

IX. PYELITIS 

(Consecutive Nephrilis; Pyeloneph rilis~· Pyonrphrosis) 

Definition. - ) nflammation of lhe pelvis of the kidney and the cond itions 
which resu lt from i i. 

Etiology.- P yelitis iu almost all cases is induced by bacterial inYasion 
ancl rnultip1icaiion, rnrely by the irritation o! various su bstances sueh as tur
pentine. cubebs, or sugar (diabetes). Normally lhc kicl1wy can elimi nate 
without harm to it.self, appa rently, various bacteri a ca rrircl to ii by lhc blood
current from the jnlcstinal tract or some focus of in[erlio n ; anrl ii probably 
becomes jn[cclccl only when its resistance is lowered, a resu lt of so me gen-
era l cause, as amcmia, malnutrition. or inicrcurrcnt or of some local 
cause, as nephriliR, displacement, congestion due to pr<.'l'sure of neoplasms 
upon the uret e r, lwii;kd ureter (Dietl's cri sis), or of operation, or when the 
number or \'irulcncc of the micro-organisms is increased . These same factors 
probably play an important rOle also in the other common cauF-cs of pyelitiR, 
ascending infection from an infected bladder (cyF-tifo::). and tuberculous in
fection. Other causes described are Yarious fc \'Cr:>:, cancer, hyclaticls, lhe ova 
of cer tain parasites, cold, and o,·erexerlion. Calculus seems not lo be a com
mon c<.1 use. Ii is a not uncommon complication or pregnancy (French). Jn 
'I'. R. Brown's series of 20 cases the colon bacillus was obtai ned 7 timeR, the 
tubercle bacillus 6, the proteus bacillus 4, a white staphy lococcus twice, while 
in 1 case cultures were negative. 

Morbid Anatomy.- rn the ea rly stages of pyclitis lhc mucouR mcmbrnne 
is turbid, somewhat swollen , and may show ecchymoses or a Rrayish pseudo
membran e. The urine in the pelvis is cloudy, and, on exami nati on, numbers 
of epithelial cell s arc seen. 

In the ca lcu lous pyelitis there may be only slight turbidity of the mem
brane, which has been called by some catarrhal pycliti s. More commonly the 
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muc·n~a is roughene<l. P"rayii;:.h in color. and thick. TTnclrr these circum:-lanrcs 
lhl'rC is nlmosl always llH;r(' Or IC'SS dilatation Of the C'ai_\Tl'S and flctltl1ni11g Of 
the p~pilla'. 1"ollowing this condition tlicrc niay he (a) (':xtcnsion of the sup
purali\'C procc~s to the kidnC'y it~elf, forming a pyrlonephrili~: (b) a gra1lual 
dilatation Of the cal_rCl'R with atrophy of the kidney !rn!J~tanCC, i:llld finally the 
production of the condition of pyonephroei~, in which the entin• organ is 
rcprcsC'nt('(l hy a sac of pus with or without a thin i::.hell of renal ti~~uc. (c) 
._\.fter the kiclnry i-lrndurc has been clestroj'Ccl by suppuration, if the obstruc
tion at the orifice of the pclYis persii::ts, the fluid portions may he absorbed 
and the pus bC'comc inspissatcd, so that the organ is represented by a series 
of saccu li conlai ning grayish, putty like masses, which may become impreg
nated with lime salLR. 

Tuberculous pyclilis, as already described, usually s.tarls upon the :ipices 
of the pyran1ids, and rnay at first he limited in e.\lent. Ultirnalcly the condi
tion produced may be similar to that oI cnlculom; pycli!is. l'.roncph rosis is 
quite as frequent a r-equencc, while the final trnm:[ornwlion or the pus jato 
a putly-1ike material impregnated with sails, forming the so-called sc rofulous 
kidney, is l'\'C ll COlll lll O ll Cl'. 

The pyclilis con~cculivc to cystitis is general ly bilateral, and the kidneys 
are sometimes invoh·cd, forming the so-called surgical kidney . .;;-aculc f'Up
puratfrc nephritis. 'J'hcrc are lines of suppuration cxlencling along the pyra· 
mids. or small ahsccs~es in the cortex, oCLcn just hcnealh the capsu le; or there 
may be wedge :::l1apl'd a\J~teH::es. ']'he pm; o rgani:-;m~ (.>ilhel' paf's up the tu
bules or, as 8tl'H'll ha~ shO\\ n, through the l }rnp l rnliC'~. 

Symptoms. - 'l'hc fol'll1.s a!'~ocialcd with the fevers rarely cau8e any symp
toms, C\'Cll when thC' p1·ol·t· :-:~ is <'~lem_:jyc . ln mild grades th('re is pain in the 
back or thrrc may be h 1 Hlerne~~ on deep pre8sure on the ;tfreclt.•11 side. The 
urine, turbid and rnniaining pu!3 cell ::;, Fornc muc•uf:, and OC'('al-iiona l rC'd blood. 
cells, is ncirl or :dkali1w, depending 011 lhc infecting microbe; usually the al · 
buminuria. is of higher grndc <.:omparalin.'ly ll1an lhc pvuria. 

]3cforc tile condi! ion of pyuria is established Lhcrc may he :itlacks of pain 
on the affeetrcl t-ide (not rrae:l1ing the sevc 1·e agony of l'enal coli c), rigors, 
high feyer, and 8\\.C'tll:-:;. rmfor theFe circu mstances the urine, which may 
have been rlr:1r. b(•tomc::; turhid or emoky from lhc prc:;:enrc of blood; and may 
contain Jar!!<' 11111nlwr:-:; of mucus cells and transitional epithelium. 

'l'he 8t:1k11H'nt is not infrequently nrndc that the epithelium in the urine 
in pyeliti~ i~ dii.:lindi'c ;.11Hl ch;.1raclcri~tjc, This h1 ctToncouf', as may br read
ily dernonstrnll'd hy comparing scrapings of the mueo:::a of the renal pclYii:: and 
of the blachler. In hoth lhe epilhclium belongs to whal is called the transi
tional Ynri{·ly, and in both regions the eamc conical , fuf'iform 1 and irr<'gular 
cells with long !:iii~ Jrc found, and yet in pyelitis more of these tailed cells 
occur. for in c·.r:"-titi~ one.' 11w:;t often search long for them. 

\\'hen the pyrlili!', whether calcu lous or tuberculous) has become chronic 
and dischargct::, the symptoms are: 

(a) l'yuria.-Tlie pus is in variable amount, and may he intermittent. 
'I'hus, as is of'trn the case when only one kidney is involved, the ureter may be 
temporr1rily hlockrcl, and normal urine is pa8f'ecl for a time; lht•n there is a 
sudden outflow of I he pent up pus and the urine becomes purulent. Coin
cident with this relenlion, a Lumor mass may be felt on Lhe side afTecled. The 

47 
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pus has lhc ordinary characters, hut the tran!'ilionnl rpilhcli11111 i~ not so 
abundanl at this stage and comes from the hlnddcr ur from the pelvis of the 
healthy side. Occasionally, in rapidly advancing P.n·lo1u.•phrili~. portions of 
lhc kidney tissue, parlicuhHly of the apiccs of the pyn.1111idt", 111:1y i-lough away 
and appear in the urine~ or, as in a remarkable ~peci11H.:n l'hown to me by 
Tyson, solid chcc~y moulds of the calyccs arc pa:::~ccl. ('a:-b~ from the kiclncy 
tubules arc sometimes prc~cnl. The rnaclion of the urine dt'))('nds entirely 
upon the in[ec:ling microbe, whether the condition is 11nilalcra l or bilalcr;il, 
and whether the bladder is also infected, when veoiC'al irritability aJ1d fre
quent micturition may be present. Pol.Yuria is usually present in the chronic 
cases. 

(b) Intermittent !ever associated wilh rigors js u~ua1ly prescnl in ca~cs 
of suppurati\•e The chills may recur al regular inlcrvnli:;, arn] the 
cases arc oflcn for malaria. Owcn-Hccs called attention to the fre-
quent occurrence of these rigors, whicl1 forn1 a charne:tcrislic feature o.f both 
calcu1ous and tuberculous pyclitis. Ultimately the fever assumes a hectic 
type and !he rigors may cease. 

(c) The general condition of the patient of!cn intlieatcs prolonged sup
puration. There is more or le~s wasting with ana'mia and a progre~sive .fail
ure of health. Secondary abscesses may develop and the clinical picture be
comes that of pyrcmia. ln some instances, particularly of tuberculous pyelitis, 
the clinical course may resemble that of typhoid fc\•er. rrherc arc instances 
o[ pyuria recurring, at intervals, for many years without impairment of the 
bodily vigor. Some of the chronic cases have practically no discomfort. 

(d) Physical examination in chronic pyclitis usually reveals tenderness 
on the affected side or a definite swelling, which may vary much in size and 
ultimately allain large dimensions if the kidney becomes enormously dis
tended, as in Jl)'Oncphrosis. 

(e) Occasionally nervous symptoms, which may be associated wilh cly1'p
na-a, supervene, or the te rmination may be by coma, not unlike tlial of dia
betes. 'J'hese have been atlributcd to the absorption of the decomposing ma
terials in Ll1c urine, whence the so-called ammoni~mia. J\ form or para
plegia has bef'n described in connection with some ca~0s of absce::.s of the 
kidney, ltut wl1ethcr due to a myelitis or to a peripheral neuritis has not yet 
been determined. 

In suppurali\'C nephritis or surgical kiclnej• following cystitis, the patient 
complains of pain in the back, the fever becomes high, irregular, and asso
ciated with chills, and in acute cases a typhoid stale may precede !he fatal 
event. 

Diagnosis.-Rctwccn the tuberculous and the calculous forms of pyeli!is 
it may be diflicult or impossible to clislingui~h, except by the detection of 
tubercle bacilli in the pus. The examination for bacilli ~hould be made sys
tematically, and iu suspicious cases intraperiloneal injections of guinea-pigs 
~hould also be made. From pcrinrphric abscc~s pyoncphro~is is distinguished 
by the rnore definite c1iaraclcr of the tumor, the ah:-:cncc of ccdernntous swell
ing in the lumbar Tegion. and, most important o( all, the history of the case. 
The urine, loo, in perincphric ahRcess may be free from pui:;. There a rc cases; 
however, in which it is dinicull indeed lo make a salisfactory diagnosis. 

Suppurative pyeMis and cystitis arc apt lo be confounded, and pcrineal 
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section is not infrequently performed on the suppm:itinn of the cxistrnce of 
the latter. 'l'hc two conditions may, of course, c:ocxi:ot and prom puzzling, 
but the history, the higher relafo·e gratlc of albuminuria in pj'C'liti~. the 
polyuria, the mode of dc\·clopmcnt. the local sign~ in onl~ lumliar region, and 
the absence of pain in the blarldcr shoul<l be suflidcnt to differentiate the 
affections. In women, hr cathcterization of the urctcrl". it may he definitclr 
determined whether the ,;us comes from the kidneys or from th~ bladder. 'fh~ 
cystoscopc may be used for this purpose. 

l\luch may be done with X-ray examinations lo determine the condition 
of the peh·cs of the kidneys. When a 2-per-cenl. solution of collargol is in
jected by means of the urctcra l catheter a. shadow is cast giving a very accu
rate outline of the pelvis of the organ. 

Prognosis.-Cascs coming on during the fcivcrs usually recorcr. Tuber
culous pyelitis may terminate favorably by im.;p it:~ation of thr pus and con
version into a putty-like substance with dcpof'ilion of lime sails. With pyo
nephrosis the dangers arc incrcaeed. Perforation may occur into the peri
toneum, the patient may be worn out by the hectic fever, or amyloid disease 
may develop. 

Treatmen t .-Fluids should be taken freely, particularly the alkaline min
eral waters, to which potassium citrate may be added. 

The treatment of the calculous form will he cousillerecl later. Practically 
there arc no remeclies which have much influence upon the pyuria. Some 
of the urinary anlis1..1pl ics eccm to be of rnlue, ci;;1wcially in the ac:ule ca1:cs. 
Urolropin ~hould be gin.1n in full do:-:cs (gr. xv, 1 gm ., three or four limes 
a daj' ) ; watch should he kept for signs of irritation and the do~e reduced if 
they app<.'ar. Yaccinc th(1 rnpy is sometimes of value. rronit·s shou!tl be 
given, a nourishing diet, and milk and butler-milk may he lakcn frecl.r. 
When the tumor has formrd or eYen before il is pel'reptihlc, i( the symptoms 
are serious a11cl severe. lhc kid ney should he explored, and, if necessary, 
nephrotomy or ncphrcclomy should be performed. 

X. HYDRONEPHROSIS 

Definition.-Dilatation of the pelvis and calyx of the kidnry with atrophy 
of its substance, caused by the accumulation of non-purnlent fluid~, the result 
of obstruction. 

E tiology.-Thc condition may be cong<'nital. owing to ~ome abnormality 
in the ureter or urethra. The tumor produced may hl' large enough to retard 
labor. Sometimes it is ai::sociatcd with other malformations. 'I1here is a 
condition o[ moclcrnlc dilatation, apparently congenital. which is not con
nected with any ohslruetion in the ducts. 

Jn some inslaneC's there has been contraction or lwi8ting o[ the ureter, 
or it has been inserted into the kidney at au acute angle or at a high level. 
In adult IHe the conclii ion may be due to lodgment of a calculus, or to a cica
tricial stricture following- ulcer. 

There is a remarlrnblc conclilion of hypNlrophy and dilatation o[ the 
bladder nnd ureters aseociated wilh congenital defect o[ the abdominal 
muscles. The bladder may form n. 1ar,g-e abdominal tumor and the ureters 
may be as large and visible as coils of the small intestine. 
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New growths, such as tubercle or cancer, orra::-ionally in£1uC'e hy<lrnncph
rosis; more commonly, pressure upon the urctl'I' from \\ilhnut, parlicu!.uly 
tumors of the ovarjes and uterus. Occasionally cical ricia l hands compress the 
ureter. Obstruction wHhin the bladder may ;<':mil fro111 cancer, from hyper
trophy of the prostate with cystitis, and in the urethra from ~triclurc. It is 
slated thal ,Jighl grades of hyclronephrosis hare been found in patients with 
excessive polyuria. 

1 n whatcYcr way produced, when the ureter is blocked l he secretion accu
mulates in the pelvis and infundibula. Sometimes acute inflamnrnlion fol-
lows, but more com mon ly the slow, gradual cau~cs atrophy of the 
papillm with gradual distention and wasting the organ. Jn acquired cases 
from pressure, even when dilatation is ext reme, U1c1·c may usuall.v he Sl'cn a 
thin layer ol' renal structu re. In the most exlre111e Lhe kidney is rep-
Tcscnlcd by a large cyst, which may perhaps show on in 1u.•r surface im-
perfect septa. The fluid is lhin and .rcllowi::;li in color, and co ntains lraccs 
o[ urinary s.n lts, urea, uric acid, and sometimes albumin. The sec retion ma.v 
be turbid from admixture with small quanliliL'S o[ pm:. 

Total occlusion docs not always lead Lo a hydronrphrosi:-;, hut may be fol
lowed by alrophy of lhe kidney. It appears lhal when lhc obstruction is in
termittent or not eomplele the greatest dilalalion is apt lo follow. The sac 
may be enormous, and cause an abdominal tumor o[ the largest size. The 
condition has c,·en been mistaken for at:-citrs. Enlargement of the other kid
ney may compensate for lhe defect. llypertropl1 y of lhe left side of the heart 
usua lly follows. 

Symptoms.-\\11cn srnnll, it may not be noticed. 'rhc congenital cases 
when bilalcral usually prove fatal with in a few clays; when unilateral, the tu
mor ma.v not be noticed for some time. 1 l in rrcases prngrc~siYely and has all 
the characters of a tumor in the renal region. Jn adult life many o[ the 
cases, clue lo pressure hy tumors, as in ca ncer of the uterus and enlargement 
of the prO$:.\atr, etc., give rise lo no symplo1ns. 

] n intennillent hydroncphrosis the turn or suclclrnly cli!-:appcars with the 
discharge of a large quantity of clear fluid: the sac gr::idua lly refi lls, and the 
process may be repealed for years. I n these cases the obslruclion is unilateral; 
a cicalricial stricture exists, or a valve is present in the ureter, or the ureter 
enters the upper part o[ the pelvis. Many of the cases are in women and 
associated with mm·ablc kidney. 

rrhc examination of lhc abdomen show~, in unilateral hyclronephro:-it:-., a 
tumor occupying the renal region. When of rnoch•rate i:;izc it is readily recog
nized, but when large it may be con[oumlecl with on1rian or other tumor~. 
In young children it may be mistaken for sarcoma of the kidney or of lhe 
retropcritoncal gla nds, the common cause of abdominal tumor in early life. 
Aspiration alone would enable us to differentiate between h_ydronephrosis and 
tumor. rrhe large l1 yclronephrotic sac is [rrquenlly mistnhn for ovarian 
tumor. The 1aUer is, as a rule. more mobile, and rarely fills lhc• deeper por· 
tion of the lumhar region so th oroughly. The as.cending colon can o[tcn be 
detected passing over the rena l tumor, m1d exam ination per vnginam, particu
larly under ether, wi ll give important indications as to the condition of the 
ovaries. In doubtful cases lhe sac should be aspirated. The fluid of lhe renal 
cyst is clear, or turbid from the presence of cell elements, rarely colloid in 
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ch~rndcr; the i::prc ific g ra rity is low; albumin and traces of urea and uric 
acid arr Hl'ua lly prr:--cnt; and the epithelial c lemrnt~ in it may hC' ~imilar to 
tho~C foun1l in the pehis of the kidney. ln old f:UC'~. hOWC\'e r, fhe fluid may 
not lie dwradl•ri~tic, !'.ince the urinary salts dii-ap1war, but in one ca::e o[ 
f:en·ra l yt'ars' cluration oxalates of lime and urea were found. 

P e rhaps the gre;1lri-l difliculty is offered by the condition of hyclronephrosis 
in a nlO\'nhJ p ki111wy. l lt•re, the hif:tory of sudden di~appra rance of the tumor 
with the pa!':.:.agp of a large qunnlity o-f clear fluid would be n. point or great 
im portance in the dingno~is. Jn those rare instances of an enormous ~ac fill 
ing the entire :1hdomcn, and sometimes mi staken for a!=-c itcs, the charnrter o( 
the flu id might he 1he only point of difference. The tnmor or pyonephro:.is 
may he pradienlly lhr F.:imr in physical characteristics. "FC'vc r is miually pres
ent, and pus is often fou nd in the urine. Jn these ca!=-es, when in dou bt, ex
ploratory puncture Rhould be made. 

Tho ou tl ook in hydroncphrosis depends much upon the cause. When 
single, the cornlit ion nrny neve r produce ~e ri ous trouble, and the intermittent 
ca~es may iwrf.li;.;t for years, and finally cli~appca r. Ocrasionally the cyst rup
tures inf o l lw p('J"itonrum, more rarely through the clinphragm into the lung. 
A rmiarknlile ca~r of thi s kind was under the care of my colleague, Hal sted . 
A man, aged l\n1nty-orn.'. had, from l1is second yea r, aUarks of abdominal pain 
in "hich a swrlling would nppca r between the hip and co:-: ta I margin ~nd sub
~iclc with the passage of a large amount of urine. In .Ja nuary, 1888. the sac 
di!'chnr;yrd through the right lung. Reaccumu lalions occu rred on scYcrnl 
ocf'a~ion s, n111l on Ju ne 9, 1891, the sac was opened and clrainrcl. l ie remains 
well. though therC' is i:;ti ll a si nu s through which a clea r, probably urinous, 
fluid is dh•char_g-rd. 

The Fae mny d ischarge spontaneously through the ureter and the fluid 
never rcnccnrnulat r. In \Jilatrral hyd ronephrosi:-; there is a d:mger Lhat 1Hremia 
may superve ne. ' r hr rC' are in stances, loo, in which blocking or the urrte r on 
the ~ound siclr hy crilc-11\u s has been foll o\\"ed by nr::emia. And. lastly, the sac 
may suppura lr. :incl tho condition change Lo one of pyonephrosis. 

Treatment.-('fl~('S or inlcrrnittent hyclronephrosis which do not cau~e 
~eriorn; sy 111 pto ms i-;houlfl be let alone. lt is staled lhat, in SllC'S of moderate 
~izr, Uw obstrnC'lion has hern OYercome by ~hampooi n g. ·1 f practicC'd, il should 
he done with g rrat cnr('. \\1H:'n the sac reaches a large size aspi ration may be 
perfornwd nrnl rrprafl•d if neces.sary. Puncture shou ld he nrnde in the Aank. 
miclwnv bclwern the ilium and the last rib. Tf the fluid l't'accumtilates and 
thr ~a~ hecomcs lnrgr. it mny be inci s.C'd and drained . or, a~ a Ja:-;t rl'~ort, the 
kid1wy nrny hr l'l'mOr<'cl. -I n women a cnrefully :.11l apt<>d pad and bandage will 
sometimes JH'e\C'nl the recurrence of an intermittent hydronephrosis. 

XI. NEPHROLITHIASIS 

(Renal Calculus) 

Definition.- Th0 formation in the kidnry or in its pelvis of concretions, 
by lllC' dl•pciRition or cc rlnin oC the ~olicl com;;iituents of the urinr. 

Etiology and Pathology.- ! n the kidney suhsla ncc il l'cl r t lw ~eparalion 
of the urinary !'alts pro1lucc:.. a cond ition lo wliich, 1111fol'i u11ntl·ly, Lile term 
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infarct has b<'en applied. Three varieties mny he recognized : (1) The uric 
acid infard, 111"uall,r rnet with al lhe apicC"s of the pyramids in new born chil-
1.lren aml during tlir fir~t wet·ks of Jifo. 'rhe priapi~m and attacks of crying· 
in the 1ww-horn Jrn,·c been attributed to the pas~agc of these infarctc:; (2) 
the sodium llrmc infarct, fl.ometimcs as~ociatec1 with ammonium urale, which 
forms whilil"h lines nt the apicrs of the pyramids and is met with chiefly, 
hut 11ot in gouty person~; aucl (:J) the lime infard~ . forming very 
opaq11r whitP in the pyrnmid::., mmally in olcl pcoplr. 

In the pr hi~ n111l rnl.rres concretions of the folio'' ing forms ocrnr : (a) 
SmaJ} !.i:ritty partic·l('s, rr11al sand. ranging in size from the individual ATnini-1 
of till' mir nrid sr<limC'nt fo hodirs l or 2 mm. in dinmC'ler. ~rlwsc mn.y be 
pa:.:1'e<l in llw i1rine for long prriocls without producing any symptoms, since 
they an=- loo fine to he nr rrsted in their downward pn~sngr. 

(b) J.nrg('l' ronr rrtionR, rnnµ-ing in size from a small pea to a bean, ancl 
either solitary or multiple in the calyccs and prhis. It is the smnllrr o( 
the::c calculi whir·h, in their passage, produce the attacks of renal colic. They 
mny he ronndC'cl and smoolh, or present numerous irr~gular proj<1rlion:::. 

(c) Thr clrndrilic form of calculus. The orifice of lhe urciC'r mny be 
blOC'krcl hy a Y-~haprcl r-:tonc. The peh-is it5clr may be occupied by ihr con
crrtion. which forms a more or less distinct mould. ThC'F-C arc the rrmnrk
alilc coral calrnli, whirh form in the pch-is complete moulds of infundibula 
::ind C'nlyr<'F--. ihc latter l'\·cn presenting cup-like depression::: corrrfl-pomling to 
the apice:-. or the papillre. Some of these cafl.ts in stone or the renal p(•lvis are 
as beautifully moulded as HyrtFs corrosion preparations. 

Chemic·ally the Ynriclieg of calculi are: (l) Frie acid and uratcs, most 
imporlanl. and forming the renal i:.:a11cl. t.he small solitary, or the large den
clrilic gtones. They nrc very hard, the :;;ur!are jg smooth, nnd the color red
disl1. rJ'he largrr slOllCS arc usually stratified and YCry drnSC. U~ualJy the 
uric acid and the urntcs arc mixed, but in children stones composed of urates 
alone may occur. 

(2) Oxalate of lime, wl1icl1 forms mulberry-shaped calculi, stuclclecl with 
points and spine!-(. 'J1hcj' are often Ycry clnrk in rolor, intensely luHcl, arnl 
arc a mixture of oxalate of lime and uric acid. 

{3) P1101'phatic calculi arc compo~cd of the ralc ium phosphnte and the 
ammonio-m;1g-nr~ium pho~plrntc, somrtimes mixed \\'ith a small amount of 
calcium carhonnlC'. ~l'lwy are quite common, although lhe phosphaiic salts 
arc ofter clrpo:-;iiccl about the mic acid or the ralrinm oxalate stones. 

(I) Bare :forms of cakuli are made up of cy~tine, xanthine, carbonate of 
lime, indigo, and mo~tealiih. 

The mo<le of formation of calculi hns hccn mueh cfo:cui:.:secl. Tlwy may 
be produced by an rxcr~s of a sparingly soluble abnormal ingre<lient, such as 
cystine or xanlhi1w; more frequently hy the prrsmrr of mic ncicl in a Yery 
acicl urine which farnr!' its <lepoi::ition. Sir William Holwrts thus briefly 
state::3 the eomlitimrn whi('h lead to the formation o( the uric acid coneretions : 
high acidity, povcrly in snlinrs. low pigmentation, and high percentage of 
mic acicl. Ord f.:uggr!'ts 1hat Album in. mucui::, blood, nncl rpithelial threads 
may be the i-;t:nli11g point of ~tone. rrhe <ll'lll0ll1'1rnlion or organisms in the 
centre of rc•nal C':tkuli rrnli<'rR it prohahlc Urnt in many eases the m1cleus of 
the stone is an ag-glul inn I rd mai::R of bactrria. 
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Renal rnlruli arr mo:-.l common in the early and laler period:.; of 1ife. They 
arc moclt•ratPly fr1'<111C'nt in thC' l'"nited :::Haleg, hul th('rC clo not appN1r to be> 
:.;pecial dislrid:-;, <·orr<':"ponding to the ":::tone counii<1:5' in Enp:l::mcl. Ml'll arc 
morr oftrn :ifl't•c·tecl than w0111en. Seclenlary occupations :-;eem to predispose 
to >tone. 

ThC' effrd:.; of thr calculi are rnriecl. It is hy no means uncommon to find 
a dozen or more slonr;.; or rnrious ~izc~ in the caiH'CS without an\· destrurtion 
of the mucous memlmuw or dilatation o[ the pcl~·i~. .\ turliicl t;rinc rills the 
pL•h is. in which flwn' nrc numerous rl'lls from tllC' epitlwlinl lining. Tlwrr 
are casrs of thig s;ort in which, apparently. thr stonr:.; Hlfl.Y go on forming 
an<l are pa~$Cd for years without i::rr iously i1npairing ihc lwalth and wilhout 
inronnni encc. r-..:rrpt thr rttlncks o[ Tcnal colic. ~Hill more n 1mnrknble nn· 
the rn~es of coral lik(' r·rtlruli, which may occupy the rntirc pehis and calyc<'s 
\1ithou! cnu::-i ng pyclilis, hut which gradually IC'acl to more or lt 'P.S inclurntion 
of the kicl1wy. The mor:t :.:rrio11s effects nrc when the stone excites a !rnppura
the pyditi:-; nnd pyoncphrmds. 

Symptoms. - Palirnts may pass grarcl for yrars without ha\'ing an attack 
of rc•nal colir, nncl n stone ma.\' nC\·er lodge in the ureter. In otla•r i1rntnnces, 
tlw formation of calcul i goc's on year by year and the paliPnt ha:-; rerurring 
attacks such nR hare been r:o ~raphirnlly dc~Nihecl hy ::Hontaigne in his own 
ca~l' . ,\ patient mny pn$:::. enormous nurnbrrs or rakuli. A pnti(•nt mn.r J1U8S 
n i::i ngl e cnlrului=:. and nrrcr be trouhlNl agnin. The ltuge rornl calculi may 
('X<:ile no symptom$. In a remarkable specimen o( the kind, pr<•:-::rnh•d to 
lhr )[er.ill :llcdical :lfu,cum by ,J. ,\. :llacdonald. the patient, a miclcllc-aged 
womnn, died ~uddenly with urmmic symptom;:;. rr11erc was no pyelitiR, but 
the kidneys wC'rc F-clerotic. 

Rfmal rolic rn~uc's when a stone entrrs the ureter. or follows :m aeutc py-
eli tis . An atlnck mny ~rt jn abruptly without appnrent cause, or follow 
n strai n in Ii fling. l t is characterized by agonizing pain, which in t.lic 
flnnk or thC' nff<1rlecl Ride. p:tf'SC'S <lown Lhe met.er, and i 8 felt. in the lt'sficle 
and along thr inner Ride of the Lhigh. The pain may al so radiate through 
the abdomen nnd che~t. nncl he ' 'Cl'\' intrnse in thr bnek. In sc"ere attacks 
there arc nnuF-ra ancl \'Omiting and ihe patient is rollnp~Nl rrhe prrspiration 
breaks out upon thl" face and the pulse is feeble ancl quick. A chill may pre
cNle the oulhrenk. nnd the temperature ma!· rise ns high as 103°. No one 
has more f!l':lJlhic·nlly d<,~rrihc11 an ntlnek of "the $lOnC''

0 

lhan :Jfonlai:.,rne.* 
who was a 1rn1Trrer for many years: " 1'hou art sern to SWC'at with pain. to 
look pale and reel. to lrcmhle, to rnmit well-nigh to hlood, to suffrr ~trangc 
contortion~ and con\'u l ~ions, by starts to let tears drop from thinr C'YPS. to 
urim• thic·k. hlnck, and frightful water. or to ha,·c it F-uppre~F:.('cl hy ~ome slrnrp 
and crn.f!::r.r ~tour, that cruell!· pricks ancl tC'arR the('." From pcr5=onnl ex
perirnrr I rnn <l<>:.:crih(' thre(' i;::orts of pain in an nttack of r('nal roliC': (a) 
.\ con!=lant loralizNl. clull pain. the area of "·hich could be ro\•rrccl on the 
skin of the hnrk in the r('nal region by a penny piece. and which could be 
imitnfrrl cxnrtly by dl'C'P firm presrnre on a. 5:uperfirial hon£>. (b) Paro,;.1sms 
of pain rndinling in !hr ronr~(' o[ the mciC'r or into the fl:rnk , rind as they 
incrca~c nccompnnird by sweati ng. faintin g, and nausea. (c) Flushes or 

"'Essnys, Book 111, 13. 
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rushes or hot pa in at in tervals, orten momentary, usually pa!'s ing to the 
hack, kss. ofl('Jl lmnml thr groi n. Dozens o[ lhc!'e flu shes relievC'd the monot
ony of (b). T hr sy mptoms pcr~i!-;t for a rnriahlc per iod . In short attach 
they do not l a~t longe r than an hou r ; in other inRtanccs lhey continue for a 
day or mor e. wit h tempora ry relie f. Mictu ri tion is freq uent. occasionally 
pai nful , anrl the u ri ne, as a r11l e, is bloody. There are insl :rnccs in which a 
la rge amoun t of clra r urine is pa!'sed, probably from the other kidney. In 
n'll'e ca!'cs the ~cc rel ion of ur ine is completely snppre:;:srcl , even when the kid
ney on the oppo:-; ilc ~i<lc iF. normal, and clralh may occur from 11ram1 ia . This 
most frN1uC'n U.v happen!' when the second kidney is extensi vely diseased, or 
when only a f; ingfo kidney exi:-:ls. 

A fter tl1e atl ark of col ic has paf;!'ed there is more or lef;S aching on lhe 
affec ted side, ond the pal icnl con usnallv tell from which kidney the stone 
hn s come. l~xa mina ti011 d uring lhe attack is mrn all .v 11C'gative. Very Tarely 
the kidney beeomes pa.lpablc. T enderness on lhe affected side is common. 
Jn very tl1in pc> r:-;ons it may he possible, on exa mination or the abdo111en, lo feel 
lhc slone in the nn·te l': or the pati ent may co mplain of a grating sem:ation. 

When the calcul i remain in the kidney they may pr oduce very defini te and 
character i!:::t ic symptom!', or which the follow ing a re the most important: 

(a) Pain, usually in t he back. whi ch is often no more than a dull soreness, 
but wh ich may be severe and come on in paroxysms. It is usually on the 
si de affected . hul may be Teforred lo the opposite kid ney, and there a.re in
stances in which lhc pa in has been confined lo the sonncl side. It radiates 
in t he direction of the ureter, and may be felt in the scrotum or even in the 
pen is. P ai ns of a ~imi l ar nature may occur in movable kidne_ys, and there are 
several insfrtncC's on record in which surgeons h ave incil'cd the kidney for 
stone an d fo und none. Tn an instance in whi ch pain was present for a couple 
of years the rxploration rcveal C'd only a. contracted kidney. 

(b) Il rl'111al 1Lria.-,\lthough !his occurs most frequen tly wl1en the stone 
hecomC'r.:. in tllC' 11retr r, it may also come on ·when the pfon es are in 
the pelri s. hl C'0cling iR seldom profuse, as in cancrr, but in som e in-
stan ces mny lwr:.:isL ro r a long time. Jt is aggravated by exerti on and lessened 
by rest Frrqueni ly j t only g ives lo the urine a smoky hue. The uriDe may 
be f rre fo r chys, and th r n a s11 clden exer t ion or a prolonged ride may cause 
smokine!'f;, <:r b lood may be pas~ed in consi derable quantities. 

(c) l'iJ''i;/i<.-( 1) ' J'here may be attacks o[ severe pa in in the back. not 
amoun ting to actu al colic. which are ini tia ted by a heavy chill followed by 
fm·er, in which tlw tcm pera tm e may reach 101° or 105°, followed hy profu se 
sweati ng. ' l' hf' mi ne. which has been clea r, may become lmbid and smoky 
and conta in blood and ahu ndn nt epithelium from the pelvis. Attarks of thi.s 
descr ipt ion may Tecu r al inte rvals for months or m~en years, and arc generally 
mistaken for mala ria, unless special attention is paid to the urine ::incl to the 
exiRlencc o r the pai n in the back. Thi s r enal intermitten t fe>er , due to the 
pre!':encc of ca lcu li , is an alog'OltS to the hepatic intermiUent fe,'e r, due to 
gall-stones, and in both it is im portant to remember that the most in tense 
parox~1sms m ny occm· without any evidence of suppuration. 

( 2) More rrcq nr nll y th e symptoms of purul ent pyelitis, wl1ich have al
rea dy been dC'l'Cr ihr d, :uc pre~0nt: pain in the renal region. recurring chills, 
and pus in ihe mine, with or wit hout indi ca ti ons of pyonephrosis. 



NEJ'Jl 1:01 ,ITllJ .\SIH 

{d) Pyuria.-Thrrc arl' in~tanl'CS of stone in the kidney ia which pus 
occur~ rontinuou~lv or intermittently in the urine for manr Yl':ll':.:. 

Patil•nt:" with ~tone iu the kidnC'}· arc often rnbu~t, ltigi1 iiH·r;:;, an<l gouty. 
Attaeki:; of 11~,·~pt·psia arc nol uncommon. or they may h;.n·c :.:evcrc lmulathe,;.. 

Diagnosis.-Tlu.' X-ray picture is rarely at fault, <111cl :-peciali:.:t:-: in thi::; 
clcpartnwni aH· ht'toming- more and more skillful, i-.o that 11ii:.:take:-; arc now 
rare. Hcmtl nrny lie mi:.;lakcn for intc~tinal ('olir, partic·11\;11'iy if the ditilcn
tion of the bow<.'ls i~ marked, or for bilian· rolit•. The ~iluntion and direction 
of the pain, the r<.'trn.dion ancl tcndcnw;s of the lc,~iid<'. the occurrence of 
ha:irnaturia, and the tillered charac:ter of Urn urine arc di~linrti,·c fratu1TS. 
Attention may :.igain lie called to the fact that attaeks simulating renal colic 
:ire ai;:~ocialcicl \I ith movnble kidney, or CYCn. it has hl'l'n i-:uppo:--Nl, without 
mobility or the kidney, wilh the accumulation of the ox;1h1tl'R 0 1· uric acid 
in the pC l\'iS or lhc kidney. The cliagno8is between a :-;loll(' in U1p kidney and 
~lone in Lite hluddcr ir; not always easy. though in the latter the pain is par
licularly about Ilic ne(·k of the bladder, and not lim ited lo one f=ide. In the 
uric ricid or uratie rC'nal stonC', the urine is acid, thm; niding U8 in diftercn
tiatiug it from a bladder ~ton<', when alkalinC' 11rinC' i:-; Lhc rule. It is ~lated 
that certain clifl'rn•necs occur in the ~ymptomi:. produced hy diffl•rcnt t'Ot'Ls o[ 
en lculi. The h1rg-c uric acid cakuli lcs~ frequrntly produce SC'H'rc !-\,Ymptoms. 
On the other l1a11d, ai:; lhc oxa la te of Jirne i:-; a rou~hcr eak1d11:--, it is apt to 
produce lllOl'C pain (often o[ a !'<!dialing charad('r) than ll1(' lilltic atid form, 
and to caui::c h:_r11101Thngc. Jn hoih these forms lhc urine i:; acid. The phos
phalic calculi arc olalcd to produce the rno~t inlcnl:ie pain, aud the urine is 
commonly alkaline. 

Treatment. - rn lhc attacks of renal colic great n 1lic[ i~ rxpcricncecl by 
the hot lmll1, \I hic:h is ~omctimcs suflicirnt to relax the spa:-:111 . When the 
pain is vei-y h1tcn!'C morphia ~hould be given hypodcr111irally ancl inhalations 
of chlorofor111 may be 11 ecrs~a ry unlit the effects of Ilic anodyne ;H"C 1na uifC'sL 
Local appliC'atiorn; arc ~omctiu1es grateful-hot poultic·C'~, or cloths wrung out 
of hot water. ' l'hc patiC'nt mny drink frrely of hot lrmonade, ~oda waler, or 
barley waler. Occa~ional ly clwng<' jn posture or im'('rsion will give grl'al 
relief. Surgical inler[crC'n('e should be considered in all eat'cs, c~pccially 
when the stone is large or the a~sociall'd p~·ditis Sl'Yerc. 

In the inlcr\'id::: tlic patient should, n8 for as pos~iblc, live a quiet life, 
avoiding sudden exertion of all sort~. The e~~cntial feature in the treatment 
is to keep the urine ahundant and. in the uric add or uralic ('<l~l'S 1 i.1lkaline. 
The patient ~hould drink ch.lily n large but <lcfinile quantity or mineral wa
ters* or di tilled water, \rhid1 is just a:-; ~ati~foctor.r. The citrate or bi
carbonate of potn~h may be added. The aching pains in the hack arc often 
grcnlly relieved h,r this t realrnent. Jlany patients fiml lwncfil from a stay 
at Saratoga, Bedford, Poland, or other mineral springs in the l~nited States, 
or at Yiehy or Ems in Europe. 

The• diet should he carefull.r regulated. nnd ~imilar to thnt inclicalctl in 
the early stages of gout. f-iir William Hoberts reconimcmls what is known as 
the solvent lrcatrnrnt for uric acid ralculi. Tlw citrate of potash is giYcn in 
large doi:;c~, half a clnichrn to a tlrachm. €\'er_y th ree hours in a tumblerful of 

*Some of lhcsC', if we judge hy the l:rndatory n•porls, nrc as pol<'nt as tho waters of 
Corscna

1 
<lcclared b,Y Nonbiguc to be "powerful cuough to break stones.,, 



722 1mm.\SES 01' nm l\ IJL\1-:YS 

water. This should be kept up for several monlh:,;. I have had no ~ucce:":..: 

with this lrcalmcnl, nor, when one considers the c:harnl'kr of the urie acid 
stones usually mci with in the kidney, docs ii FCcm likely tlial any ~ol\'eut 

action cou ld be cxcrch:.ccl upon them by clrnngl'8 in the urine. Thio ln1at111cni 
::;hould be abandoned i! the urine becomes ammoniacal. 

The value of piperaziuc as a sohcnl of uric acid gravel or of uric acid 
stones has been much discussed. While oulsidc the body a wukry solution 
of the drug has this power in a marked degree, the amount excreted in the 
urine as given in the ordinary doses of 1:; grains daily ~re111s lo ha\'C very 
Jitllc influence. Several obscr\'Crs have shO\rn that the lH.' 1·cc11h1gc of piper
azine excreted in lhc urine. when taken in do!'es of from 1 lo 'J grams, ha:::., 
when lesled oulside of lhc body, !Htlc or no influence as a solvent (Fawcett, 
Gordon). 

XII. TUMORS OF THE KIDNEY 

These are benign and maJignant. Of lhe benign tumors, lhc most com
mon arc lhc small nodular fibromala which oc:cur frequeull.v in the p_yra
mids, and occmdonally Lipoma, angioma, or lymplwdenoma. rrhe adcnomola 
may he congenita l. ln one of my cases the kidneys were greally cnlargc 1l. 
confninl'd small cysts, aod numerous adcnomalous structures· throughout both 
organs. 

:Jlalignant growths-cancer or sarcoma-may he either primary or secon
dary. The ~arcomata arc the most common, either tli\'eolar :-:areoma or the 
remarkable form contain ing striped muscular fibres-rhabdomyoma. One 
of the most common and important rcnJl tumors i ~ the hypernephroma, 
growing in or ltpon the organ from the adren<J! t issue-the aberrant "re;;t~·· 

of Grawitz. Of 163 ca,es only 6 extra-renal (Ellis) . 'J'hcy may be 
small and in the renal cortex or form tumors wW1 extensive meta::::.ta:-:es, 
particularly in t.hc lungs. :Most of primary carcinomas all(l alvC'olar 
sarcomas of Uic kidney arc really hypcrncphromala. Adami holds that they 
mav ari$C from either rena l or adrenal tissul's. 

·rrhc tumors altain a very large size, and alnv:>st fill the abdomen. Jn chil
dren they may be enormous. rrhey g row rapiclly. arc off.en ~oft, ancl h:rmor
rhagc frequently takes place iulo them . Jn the sa rcomata, inva:-;ion of the 
pelvis or o [ the renal Ycin is co111mon . rl'hc rhahdomyomala rarely iorm very 
large tumors, and death occurs shortly after birth. Jn one of my ca~es the 
child at the al(C of th ree years and a half died suddenly of cmboii,111 of the 
pulmonary artery and tricuspid orifice by a fragment of the tumor, which 
had ,grown into the renal Yein. 

Symptoms.-The following are the most important: (a) Ila~maturia in 
one-haH the ca~C's, which may be the first indication. The bloocl jg fluid or 
clotted, and there rnay be very characte ristic rnoulcfa of (he peh·is of the kid
ney and of the ureter. 1t wou ld no doubt be pos.~ihle for such to form in 
the hoomaturia frorn ca lculus, but I have never met with a cm:e of blood casl.: 
of the pelvis and oi the ureter, either alone or together, except in cancer. Jl 
is rare, inclercl, that cancer elements can be recognized in the urine, and yet 
the diagnosis lias been made in this way. 

(b) Pain is an uncertain symptom. In several of the largest tumor> 
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which ha,•c Corne undl•r 111\· oln•crrnlion there Im:-; lit>l'll 110 ili:-:romforl from 
heg-inning lo c:lo:-:P. \\'htn · prl'!'l'Ut, it i~ of a dragging-. clull c·lmrntt•:r. :-"itu
alt'd in the flank <rnd radiating down the thigh. 'l'lw pa:-::--a~c uf lhe t!otR 
may caw·e great pnin. In one ca!'C lhc i:.frowth was al firi"t upward, and the 
~ymploms for ::;omr months were those of pll•t11+•y. 

(c) Progrc~:->irn emaciation. 'fhc lo~s of ftc:-:h i::. u::.ually 11rnrhd and 
aJrnnC'cs rapidly. '!'here may, however, be a very large iumor without 
emaciation. 

P!IYRIC.\ L R1oxs.-] n almost all instanccR tumor ii:; prCSf.'llL When small 
aml on the ri;.rhl i-idc, ii may be \'('ry morahlc; in !'OlllC i1rnl1111ct·~. oc>cup,ring 
a pm~ition in lhc iliac fos::.a, it has been rni~lakcn 'or ornrian lumor. 'L1he 
]a rgl' growths fill the flank and gradually e.\lcnd toward the rnid,1Jc line, 
occup,Ying the r ight or left h;lif of lhc ahdonll'n. Jnsp<'<'tion rna.v :;how two 
or lhl'CC hemispherical projections corresponding lo dislC'nc\pd St'clion~ of the 
organ. J n child r('n the abdomen may reach an enormous 1<izc and lhc veins 
are prominent and cfo;tcnclcd. On himanual palpation the tumor is fC'lt to 
occupy the lumbar region and can usu;J\!y be lifted 1<\igldly from its bed; in 
some cm•cs it. is Ycry mm'ablc, eYcn when large; in othcrt-i it is fixed, firm, 
and solid. rfhe re::piratory lllO\'ClllClllS have but ~light inftuCllCC upon it. 
Rapidly growing rena l tumors arc so(L and on palpation may gi\c a .:;cmc of 
fluctuation. A point of considerable importance is lhe fod that the colon 
crosH'S the tumor, and can usually be detc>ctccl without clillkully. 

Diagnosis.-] n children very large abdominal tumors arc either renal or 
rctroperitoncal . The rctropcritoneal :::arcomn (Loh~lcin'!-' cancer) is more 
central, hul may attain as large a F-ize. H the cn:::c is srcn only toward the 
end, a clifferenlia l clingnosis may be impos:::ihlc; hut. a::: a rule, the sarcoma 
is Jess mornhlc. H is to be remembered that thrsc lurnort-:. mav invade the 
kiclnC'y. On the left side ;rn enlarged splcC'n is readily di~ling-u.ishC'd. as lhc 
edge is Ycry distinct nnd the notch or notches well 111arkc<1; it lkficcrnls dur
ing rc~piration, and the colon lies hehind, 1101 in front of iL On the right 
side growths of the live r arc occasionally ronfoundt•d with renal tumors; but 
such instances arc rare, and there can usually be clctrdc1l a zone of n•sona nce 
h tween the upper margin of the renal tumor and lhc rib1<. Lale in lhe 
disease. howcYcr, this is not possible, for the renal tumor is in close union 
with the liver. 

A ma lignant growth in a mo,·ahlc kidney may he vrry dccepti,·e and may 
simu late ennrer of the ovary or myorna of the utrm:::. 'l'hc .rrrrat mobility 
upward of the renal growth anrl the ncgalin~ resull of examination of the 
pelvic viscera arc the reliable points. 

When the growth is small and the palil'nl in ,µ-oocl condition removal of 
the organ may be undertaken, but the percentage of cases of recovery is very 
sma ll , only 5.4 per cent. (G. Walker). 

XIII. CYSTIC DISEASE OF THE KIDNEY 

Tlie following varieties o[ cysts arc met with: 
Small Cysts.-Thc small cysts, already described in connection ll"ith the 

chronic nephritis, which result from dilatation of ob~trnC'icd tubules or of 
J;lowman's capsules. There arc cases very dillicult to classify, in which the 
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kidneys arc grcaUjr C'nlargcd, and very cyslil' in 1niilcllC'-aged or elderly per
sons, and yet not !-'O lal'ge as in the congcuital form. 

Solitary Cysts.-Solitary cyst:;:, ranging in ~izc Crom a rnarhlr to an 
orange. or CYCn larger. arc occa:-::ionally found in kiclnryl'i whieh pn'i"Cnl 110 
other changr~. Jn cxcrpliona l C<-1~es they may form t11111or~ of c·on.,.itkrahll' 
size. Sewman operated on one which contained 25 ounce::; of blood. Tlwy. 
too. in a ll probability, rc~ult from obst rnction. 

P olycystic Kidneys. - 'l'he polycystic kidneys, in which the !(rratly en
larged organs, weighing C\'C'll as much as six pounds, arc rl'JH'C.'~cntl'cl hy a 
conglomeration of cysli-;, Yrtrying in size from a pl'a to n 111arbk. l ,itt.Jc or 
no renal lif:RllC may he not.iccahle, allhough in mieroi-copic ~cctions it is sern 
that a cons idrrnhlc amount remains in lhc inlcn.;pace:-;. 'J'lic cysts conlai n n 
clear or tul'bicl fluid, somelimcs reddish brown or· even bla ckish in color, ;1tH1 

may be of a co lloi dal Albumin, blood crystals, cholcslc rin. with 
tripl e phosphates drops, are fo und in the conlcnli:;. UrC'a ~11ul uric 
acid arc rarely prce;ent. Tl1c c_rf.:ts arc lined by a Oatlrnccl epithelium. 
occur in the fetus, and sometimes arc of such a size as to ohf'lrue:L labor. 
the adult they arc u~ually bilateral, and there is every reaf'on to lwlic\·c tlrn! 
they brgin in early life and increase gradually. J ndccd, a progn'!'~iYC' growth 
has been noticed in ~0111e cases (~\lfred l\ing). They may be found in con
nection with Cj"f'lic di:-:ca!'e of the li\·er and olhcr organ~. It is dillic-Ldt to 
account for the or igin o[ lhi:.: remarkable condition, whi<:l1 some reg;ll'(I w:;:; a 
defect of clew•lopnu.•nt rather than a pathologic:tl change. nrnl point to tltr 
association in Lill' fetal ca:;;es of other anomalic~, a~ impcrforate anus. Olhn:-
bclic\·c the condition lo be a new g rowth-a sort of mucoid endolhclionia. 

lt is intere~ting lo note that seYcra1 mrrnbers of a fa111ily may be nffl·c:tecl. 
T have repo rt ed an jnslancc in which mother and f'On were the subjccb of 
the disease. 

SrMPTO.\lR.-Of firn which I haYc ~ecn in adults th e condition wa~ 
recogni;wd during- life in The features arc charnclcr islic. 

(a) Hi lrtll'rnl tumors in the renal rcgioni-;, \d1id1 may increase in sizr 
under ohsc rrnti on. 'l'liey may ca use great en largement of Ili c upper zone of 
the abdomen. The colon nnd stomach arc in front of the tumors, ou the 
surface of which in Ycry thin subjects lhc cysts 1t1ay be palpable. 

(b) lJOC' nrnturia , which may recur nt inlcl'\'al:-; for years. 
(c) The •il'.n' of a rhronic interstitial nephritis-(1) pallor or muclrlv 

complexion; h1 rare in:-:tances a bronzing of the sk in ; (2) i::c lerosis of th~ 
artcrief\; (:J) hypertrophy o[ the heart wilh acernluah.•cl ~ccoucl sound; ( 1) 
urine nbundanl, of low $pCcific graYity, with albumin. ancl hyalinc a11d g-ran
ular tube cast~, :rnd in one of my cases there were c:hol r~lerin crystals. Death 
occu rs from ma~mia or the cardio-,·asctda r compli calions of chronic Bright'~ 
disease. ~\ rare c\·cnt i':::i rupture of a cyst with the formation of a peri
ncphric abscess and per itonitis. In two of my cases the skin became rnuch 
pigmented. 

While both kidneys arc, as a rule, involved, one may be much smaller 
lhan the other. 

OperaUon is rarely indicated, unless lhc cond iti on is found to he uni ~ 
lateral 1 .in which case 1\ ~·or ri ~ k1s rcmo,·ed the kidney in severa l inslanccs, and 
the pu t1 cnls h<1vc remained 1rell for years. 
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Other Varieties.-OC'c:a:->ionally the kiclnC'y~ and lin•r prP~C'nt nurnProus 
small c·y~ts H·allrn·d through the suhstancc. 'l'hc splC't'n and the thyroid al~o 
nrny Ill' inrnhNl, aml tlwrC' mny be cong<'nilal malformation of lhC' heart. 
Thl' ('}~t:s in tlw ki1lney nre smal l. and ncithrr so nulllL' l'VUS nor so thickly set 
as in the ('onglonlC'rntc form, though in these cases the conclilion is probably 
the r<')'o;tdt of ~omL' rnngPnilal defect. 1'here arc cnses, howc,·cr, in which the 
kidm·ys ar<• n•ry large. It i::::. more common in the lower animal~ than in 
man. I IH1Ye i-;c•rn ~cYeral insl:inces or it in the hog; in one cmm the Ji,·er 
weighed ·10 po111Hls. nnd was converted into a mass of simple Cj'Sls. 'l'he 
kid1wys were k•s;:; inrnh·rd. Charles Kennedy found references to 12 cases 
o[ comli inrd ry::t ir cfo;rn::e of the liYer :rncl ki.clne_yF;. 

Tlir c·clii nororrm; e.yRIR hn\'e been de::eribrcl und('r the Redion on parasites. 
]~~11"a 1wph ric cpts (external to the capsule) are rare; they may reach a large 
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Snppnration in the connecfo·e tis~ue about the kidney may follow (1) 
blow~ an<l injuries; (2) the extension o[ innammation [rom the reh·is of the 
kidney. the ki<lne.r itself, or the ureter~; (3) perforation of the bowel, most 
comrnonly lhe appendix, in ::omc instances the colon; ( .t) extension of sup
puration from the ::;pine, as in carjes, or from the pleura, as in empyema ; 
(Ii) as a ~t'qm• l or the fevers, particularly in children. 

P o:.:l mortem the kidnry is surrounded hy pus, particularly at the posterior 
part, though the pus may lie altogether in front. between tlw kidney and the 
pcriton<'lllll. u~ually the ahs.cess cavit:· is extensive. 'l'he pu~ i:: often offen
si\"l' and may lrnve a distinctly [<1:.'Cal odor from contact with the large bowel. 
H nrny burrow in n1rions directions and burst into the pl eura and be clis
eharg('d through the lungs. A more frequent dirC'cl ion is rlown the psoas 
muscle, wlwn ii nppN1ri::. in thC' groin. or it may p;rnf:i nlong llw iliacus fa::cia 
nnd appenr nt Poup:ir t's li gH ment. lt may pC'l'forale the bowel or rupture into 
the perilonC'um; ~ometinH'S ii penetrates th0' bladdrr or vagina. 

Po~i morl('lll WC' orrn~ionn\l_y find u condition of cltro11/c 11eri11f'phrifis in 
\\hic-11 tla' ratty rapsule of !he kidn e_y is extremely firm , with num erous lrnncl s 
of fibrous fif:i:-:ur, and i8 st ripped off from the proper cap!rn lc with the greatest 
diniculty. ~urh a condition probably produces no ::ympfoms. 

Symptoms.-'l'hC're may be intense pain. aggra,·ated by pressure, in the 
lumhnr rrgion. In other in~tnnres the onset is in~icliou::, without pain in the 
renal rcg-i~n; 011 C':xnmination signs of deep seated suppu ration may be de
tected. On tlw aITC'ded side there ls usually pain. which may be referred to 
the neighhorhoocl or the hip joint or to the joint itsc>Jr, or rndiatt• down the 
thigh and he fl!'!'OC·inted with the retraction of the testi~. rJ'hc patient lies 
with thc> lhii..d1 nrxed, so nR to relax the p1'oas muscle. nnd in '\'<liking throws. 
as far nR po:-:sihlP, lhe weight on the oppoi'dle leg. H e also kec>ps the spine 
immobile. a~Rume~ n. !'.looping po~ture in walking, and has great difficulty in 
voluntarily ncliluding the thigh (Gibney). 

rl'hcr<' may he pu~ in the urine iJ the dii::.ease lrn s ex tendpd from the pelvis 
or the J.::jclnry, hul in other forms the urine is clear. When pus lrn8 formed 
t11ere are usun lly chills with irregular l'erer and sweats. On examination, 



DISEASES OF THE Kl D:-.!EYS 

d('t•p seated inrluration is frlt bcbn•en lhe la~t rib and the> cre~t of the ilium . 
Bimanual palpntion may l'l'\·Pnl a distinct tumor mass. U~c.lema or puffiness 
of the ~kin is frcq1wntly Jffl'~l'nt. 

Diagnosis.-Thc dia~no:-;is is mmally easy; when doubt exists the aspirator 
needle ~hould hl' Ul=C'cl. We can not always differentiate the primary forms 
from those due lo perfomliOU of the kidney Or Of lhe bowel. rrhis, howeYer, 
m:1kC'fli !Jul litilr difference, for the treatment is identical. Tt is us1ially po~
~ihl<• hr the histon and cxnmination to exclude cfo:em:es of the vertebra. In 
childr~n hip-joint ·di~c:Hc may he snspeclecl. lmi thr pain is higher, and there 
is 110 fulJnr~f.i OJ' lf'11dt1 l' JW~S O\'Cl' lhe hip-joint ilscJ f. 

Treatrnent.-Thc treatment fa clear-early, .free, and permanent drain~ 
age. 



SECTION VIII 

DISEASES OF THE BLOOD 

I. AN.lEMIA 

Anmmia, a Trcludion of the amount or blood as a wholc or of its cor
puscles, or of' certain of its constituents, may be dne to failure in the manu
factu re, to increase in the consumption, or to a s11d<le11 l o~s, as in h::emor
rhage. Dc.fcctivc formation, ha>matogenesis, is rcsponr::.iblc ror a large group 
of what are known as the primary an:Emias. Increased destruction, or h:mnol-

is the basis of the majority of all cases in which anrernia is secondary 
some existing disease. 
An::rmia may be local, confined to certa in parts, or general , im·olving the 

entire body. 

LOCAL ANlE~llA 

Tissue irrigation with blood is primarily from the hcnrl. but in all ex
t0n~ i vc !-l.j'Sfoms of this sort provision is made at the local territories for 
variations in the Rupply. according to the needs of a. pnrt. The slui ces are 
arrnnge<l hy rnrnns of the slop-cock action of the arteries. whirh contrnct or 
expand under the influrnce or the vase-motor ga nglia, ccntrnl and peripheral. 
If L\11• sluicrs of one large district are too widely oprn , so much blood may 
rnt<1r tlrnt othe r i111pol'iant regions h:ne not enough lo kcrp them at work. 
T.ornl anu~min cir the hrnin, causing swooning, ensues when the mesenteric 
rlrnnnel~. cnpahlr of holding all the blood of the body, arc wide open . Emo
linnnl ~timn li. rf'flrx from pain, etc., remornl of prc~Rurc, as arter tapping 
in a~rik~, may carn;e this. It is probable that many of the nervous and ot her 
Rymploms in enlrroptosis arc clue to the relative an:rmia of the cerebral and 
i;:pinal i-:,y~l('mR, owing lo the perRistent OYerfllling of the mesenleric rrRen'oir. 
\\'e know "rry littl e or local anremia of the various organs, but possibly func
timrnl cli:.;turbancc in lhe Ih·cr, kidneys, pancreas, hrart. etc., ma.y result from 
a p<'rmanently low pressure in the local blood "mains." An~mia from spa~m 
or lhC' arlrrial walls is seen in Raynaud's clisC'fl~t", which usually affeds the 
p<'ripheml ,·e:::srh;, ca.using local syncope of the fingers, but it may occur in 
the Yi~ceral ,.<.'"~e l s, particularly of the brain, and cause temporary hemiplegia, 
aph;.rnia. etc. 

Tn loral anrcmia we are Romctimes deceived by lhe appearance of the skin 
and mueous mrmhranci:::. J\ marked pallor may exist with n ormal corpuscles 
nrn1 h:rmoglobin; for example. lhr pallor after a drinking bout, or of nn.n~ea; 
in crrtain cases of 11eart cliRraRC', in lead-worker:;, anc.l in t11e morpl1ia ha.bitue 
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lhc skin is often pC'rnrn1wnlly pak. There are a f<iw lwu\ll1y pPnplP who are 
always pale, aml }t't haH~ a prnctically normal blood c·onnt and c·olor inilex. 

GENERAL AN.'.Er-.llA 

The general ana'mias mny be divided into the secondary or symptomatic, 
an<.l the primary or e15scnlial. 

A cu le Secondary A ncemfa 

Etiology.- lTa-imorrhngC', certain acute infcdions, and intoxications are lhe 
important cnuses. 1' typicnl form is that which follows hremorrhagC'. either 
lrnumnlic or sponlam'ous. Jn rupture of a l:irgl~ vessel, or of an a1wurism, 
in lhc prplic 11\ccr, or in injury to blood ve~se l s ll1c l o~s or three or four 
pounds of blood may prnvc fatal. Seven and a hnlf ponn<ls is lhe largest 
qunntity l haYc known slwd into one caYily (rnpturc of nn ancurism into 
the pleura). A pati0nt with ha:imatemesis lost iPn po11m18 of blood in one 
week, and yet l'('C'OYC'r('(I fro111 the immediate effC'C'lR. EYen after lhC' ~eYerest 
traurnntic h:l1 morrhag{' tlJC' hlood count is rarely rn low as in crrtain forms 
of primary anrcmia. Tlnrn in the ca~e of h~matcmesis just mcnlioncd the red 
blood-C'orpusc\es wC'rc 1.:rno.000 per ('. mm . 

. \ cute ~<'eondarr nna•mia may follow hremoly~is in c0rtnin infections, as 
malaria, ac-ulC' rrnl~rnrditis. sC'ps.is. and a proro~md mrn.1 mia may be induced 
in the cour:-"e or n week. T.rss ortcn do we sec an U(·ute secondary arnemia 
follow toxic s11h!'l:111ces, such as merrury or nilro-lwnzol. 

Symptoms.-Dyspnn•a, rnpicl nction of thr lwart, and fointnes~ are the 
prominrnt symptoms of an acutely produced nna:irnia. 'rhere i:-; marked pallor 
of the Rkin and mucouR lllf'mbrnnes. the pul~c becomes sma ll , the temperature 
is low, the p:ll iP11t f<'l'ls gi<lcly and faint rind l1as noi~es in the cars. Jf the 
h\e('<ling continurs llwrc may be nrrnsra, vomi ting, and, with the rnpid loss 
of l:irge rpianiilirs of hlood. co nrnl !'ions. Exan1inatio11 of llw blood shows a 
g l'rat diminution of the r 0cl hlood-rorpu~cle:.:., often in ~P\'C'l'0 ha1 morrhage to 
two millions prr c. mm. '!'he ha~moglol>in is proporlionaf('\y lowl'r, gi\'ing a 
color in<lex of nhout 0.8. lrrC'p:u lnrity in the rt'd hloocl-corpu~c·IC':.:. is ~een ; 

nuc·lcafrd red rorpu~rlrs. usually normoblasts. nppl'ar earl.)'; the IC'ucocytes 
arc inrrra~C'd. 11i-;unlly the multi-nuclear 1ieutrophilrR. Th(' prore~s of re
generntion go0s on with grrnt rapidity; the watery and sali110 constituents 
arc ren<lily r<·storl'cl hy ah~orption; the alhurninous elemC'nts arc quickly re
new('cl, hut it nrn.r takr werks or months for ll1c red blood-corpu~rlrs to reach 
the normal stnrnlaril. ThuF. in a ca~e of purpura the reel blood-corpuscles 
fell hetwcm illC' '?Oth nncl 30th April to below two million!'=, an<l the leuco
ryt<•s ro~r lo 1·?.000. H wn~ nol until .luly that the rrcl hloocl-rorpu~cles 
renc·hr<I fou r tnillion. nnd thr hlood was not normal until ~rptcmber. The 
h::t'lllO,!!lohin is rr~tor0d more slowly than the corpu!'=ril's. This is very 
well ill11stralrd in arrompnnying chart (page 729). 

In r0pC'nlrcl hn~morrlrnges lhe picture depends upon the intern1l between 
the l OSSl'R or hlood. Ir long- enough to allow of complrte reg0nrration each 
time lhe total nmount nf blood lo~t mny br vPry grent. Ehrlich mentions 
ll1e case of a palient wilh ha>moptysis who lost 20 kilograms of blood in 6!/2 
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months. If, however, the inten·als are short, so that complete recovery from 
each loss of blood is not possible. a chronic anremia is soon induced with a 
very watery plasma, a low color index, and lymphocytosis. 

Chronic Secondary Anamzia 

mos~~i;l;~~;;;;;i;iwre are very many causes. of which the following are the 

(a) lnanition.-This may be brought about by defective food supply, or 
by concl1trnns which interfere with the proper reception and preparation of 

!110% ::~R~L== ,, ... .,e:!~";·f :::: : :-., i ~°'~V=N~'E:; : i;:::~ 
i--------+-1t++1-t+++H+++H-t++l+H+++t++-t++ll-H-'-t+++++-

++++++·l++-11+· 1'··1 ··H··l··ll··'"-'··'··l··H··l··'··l··l··l··ll··I : ···l··l ··l··I··"~ 

00% i-----~H-H++++H+++t++-f++'+++++++++++++.+l+++++-H 

80% 4-.000.000 

70%1------------

60i3~ 

I I 
I I/ I 

I I I 
V I I I 

I I 
1 ]..J 

60
'i-------HHrH-t"rt+t++++tv!++.++++I +++++++++t++-t++l-H 

401' 2.000.000 

3~i-------Ht++1-+++++++++t++-t++1++++++++++++t++-t++1-H 

f---~- --

1----"'4"""'000"-+-t++l++++++++++++t++-t++l+++-p;.,f++++++t++-f-H CO~,.,.CLU 
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the food. as in cancer of the cesophagns and chronic dyspepsia. The reduc· 
tion of the blood mass may be extreme, but the plasma suffers proportionately 
more than the corpuscles, which, eYcn in the wasting of cancer of the cesopha
gus1 may not be reduced more than one-half to three-fourths . rr:he reduction 
in the plasma may be so great that lhe corpuscles show a relatiYe increase. 

(b) lnfeclions.-In nearly all acnte fen:ors anremia is produced. which 
may per~ist after the infection has suhsiclecl. We see this particularly in 
typhoid feyer, rheumatic fernr, sepsis. ~~·phili&, and malaria. Certain forms 
of animal parasites, as the anchylostoma and bothriocephalus, cause a pro
found an:rmia. 

•8 
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(c) Intoxications.-Inorganic poison~, such as lead, mercury, arsenic; 
organic poisons, as the toxins of various fewrs; and certain autogenous 
poisons occurring in chronic affections. such as nephritis and jaundice. 

(d) Hamwrrhage.-Tlfrs, if repeated, may cause severe anremia. This 
is particularly shown in cases of persistent bleeding from hremorrhoids. 

(e) Long continued drains upon the system, as in chronic suppuration, 
prolonged lactati on, and in rapidly growing tumors of all sort'. 

Symptoms.-Loss of boclil~r and mental 'figor with loss of weight and ob
vious amernia are the important features. The patient tires easily, the ap
petite is poor. digestion often faulty. palpitation is complained of, and there 
mfly be feelings of faintness, and, as the anremia progresses, swell ing of the 
feet. There is n ot infrequently slight feyer. Petcchire on lhe skin are not 
uncommon, and retinal hxmorrhages may occur. rrhe blood picture is rlis
tinctive. The red blood-corpuscles are reduced, but rarely below two millions. 
per c. mm. In 59 cases of cancer of t11e stomach the average count was 
3,?'12,186 per c. mm. In only 8 cases was the count below two millions. 
in none below one million per c. mm. The hrernoglohin is proportionat:.-lr 
low in the cases jm:t mentioned; the aYerage was 44.9 per cent.; in only 9 
cases was it helow 30 per cent. The reel blood-corpuscles are irregular: in 
shape, nucleated forms are present, and the leucocytes are usually increased 
in number. 

PRIMARY OR ESSENTIAL ANiEMIA 

1. Chloro~ls 

Definition. -An arnrmia of unknown c:.rnse. occurring in young gi rls, 
characterized by a marked relatirn diminution of the hrernoglobin . 

Etiology.-It is a disease of girls, more often of blondes than of brunettes. 
It is doubtful if males are ever affrctcd. The age of onset is between the 
fourteenth and seventeenth years: under the age of twelve cases are rare. 
Recurrences, which are common, may extend into the th ird rlccacle. Of the 
essential cause of the disease we know nothing. There exists a lowered energy 
in the blood-making organs, associated in some oh~curc way with the evolution 
of the sexual apparatus in women. Hereditary influences, particularly chloro
sis and tuberculosis. play a part in some cac::.cs . Sometimes, as Virchow 
pointed out. the condition exists with a defecti,·e d€\·elopment (hypoplasia) 
of the circulatory and generatfre organs. 

The cfo=case is most common among the ill -fed. oYcrworked girls of large 
to'Vns, who are confined all clay in close, badly lighted rooms. or have to do 
much stair-climbing. Cases occur. however, unclC'r the most fayorable cor:.di
tions of life, but not often in country-hred girls. as )[amllin sings in the 
('ompleat Angler. Lack of proper exercise and of fre•h air and the use of 
improper food are important factors. Emotional and nervous disturbances 
may be pron'iinent-so prominent that certain writers haYe regarded the dis
ease as a neurof:.is. De Saurnges speaks of a chlorose 7mr amour. Newly 
arrived Iri sh gi rls were very prone to the disease in )fontreal. The "corset 
and chlorosis:' expresses 0. Rosenbacli's opinion. l\Icnstrual disturbances are 
n ot uncommon, hut are probably a sequence, not a cause, of chlorosis. Sir 
Andrew Clark belieYed that constipation played an important role and that 
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the condition is in reality a copramiia due to the absorption of poisons from 
the large bowel. 

Symptoms.-(a) GENERAL.-The symptoms of chlorosis are those of 
anremia. The subcutaneous fat is well retained or eYen increased in amount. 
The complexion is peculiar ; neither the blanched aspect of h~morrhage nor 
the muddy pallor of gra\·e anremia, but a curious yellow green tinge, which 
has gi\'en to the cliscm:e its name, and its popular dc5=ip;nation. the greC'n sick
ness. Occasionally the skin shows areas of pigmentation1 particularly about 
the joints. In cases of moderate grade the color may be deceptive, as the 
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CHART XVII.-CHLOROSJS. 

cheeks have a reddish tint . particularly on exertion (chlorosis rubra). The 
subjects complain of breathle5sness and palpi tation. and there may be a ten
dency to fainting-symptoms which often lead to the suspicion of heart or 
lung disease. PufTiness of the face and S'1'elling of the ankles may suggest 
nephritis. The di5poe.ition often changes. and the girl becomes low-spirited 
and lrritablc. The eyes have a peculiar brilliancy and the sclerotics are of a 
bluish color. 

(b) SPECIAL FEATURES.-Blood.-The drop as expressed looks pale. Jo-
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hann Duncan, in 1867, firBt called attention to the fact that the c"eut ial 
feature was i10t a great reduction in the number of the corpu::.cles. but a 
quantitati,·e change in the ha:imoglohin. The corpu~rks them!'t'h·es look pale. 
In G3 comecuti\'c ca'3cs examined at my clinic by Thayer the average num
ber per eubic millimetre of the red bloocl-corpu~cles wm: .J.Ofl(L.''i·l-1, or 0\-er 
80 per cent., whereas the percentage of htemoglohin for the total number was 
42.3 per cent. The accompanying chart illustrates well the$C ~triking- dif
ferences.. There may. howe,·er, be well-marked actual ana'mia. 'The lowest 
blood-count in the seri es of cases referred to ahove was 1.932,000. There 
may he all the physical characteristics and symptomR of a profound :m:."emia 
with the nnmher of the blood-corpuscles near1y at the normal standard. Thus 
in one instance the globu1ar richness was OYer 85 per cent., with the hromo
glohin about 35. Ko other form of anremia presents thi~ feature, at least with 
the same conslanry and in the same degree. The importance of the reclnction 
in the h:rmoglobin depends upon the fact that it is the iron-containing ele
menls of the blood wW1 which in respiration the oxygen enters into combina
tion . This marked diminution in the iron has also been determined by chem
foal analysis of the blood. rrhe microscopic characteristic~ of the blood are as 
follows: In SC'Yere ca:;;es the corpuscles may be extremely irregular in size 
an<l ~hape-poik ilocytosi s 1 which may occnsionally he a~ marked as in some 
ca~es of pemiciou8 anU'mia . rrhe large forms of red blood cells are not as 
common, and the aYerage size is stated to be below nornrnl. The color of 
the corpuscles is noticeably pale and the deficiency may be seen either in in
cliYidual corpuscles or in the blood mixture prepared for counting. Xucle
ated red corpuscles (normoblasts) are not very uncommon, and may nry 
greatly in numbers in the same case at different periods. The leucocytes may 
show a slight increase; the aYeragc in the G3 cases above referred to was 
8,{67 per cubic millimetre. 

( c) 0ASTBO-INTESTINAL 8YJ.[PT01\IS.-The appetite is capricious, and pa
tients often have a 1onging for unusual articles, particularly acids. In some 
instances they eat all sorts of indjgestible things, such as chalk or even earth. 
Superacidity of the gastric juice is common. Distress after eating and cYcn 
cardialgie attacks may be present. Constipation is a common symptom, and, 
as already mentioned. 11as been regarded as an hnportant element in causing 
the disease. A majority of ch1orotic girls who wcnr eorscts haYe gastroptosis, 
and on inflation the '!omach will be found wrtically placed; sometimes the 
organ is very much dilated. The motor power is usually wdl retained . En
teroptosis with palpable right kidney is not uncommon. 

(d) CrncULATOlff Snn"ro"s.-Palpitation of the heart occurs on exer
tion, and may be the most distressing symptom of which the patient com
plains. Percussion may show i:.light increase in the transrnr~e dulness. .1 
systolic murmur is heard at the apex or at the base; more commonh· at the 
latter, but in extreme cases at both . A dia~to1ic murmur is rare!'· heard. 
rrhe systolic murmur is usually 1oudes.t in the second left intercost31 space, 
where there is sometimes a distinct pulsation. The exact mode of production 
is st iH i~ dis1'.uk. Balfour holds that it is produced at (he mitral orifice by 
relative rnsun1c1cncy o[ the vahes m the d!latcd condition of the ventricle. 
On the right side of the neck OYer the jugular vein a continuous murmur 
may he heard. the bruit de diablc, or humming-top murmur. 



AX.'EML\ 733 

The pul~l' ii:; ui=trnlly full ancl rnft. Yisible impuls<' is present in the Ycins 
of the nc('k, as nc1h•<l hy I..anri~i . Pulsation in the peripheral n'ins is some
timrt" ~CUL Thrombo~is in the veins may O(·cur, 1110:-:t cornrnonlv in the 
femoral, hut occa5ionallv in the cerebral :::inm:ls. Jn HG cn~c~ lhc- vein!' of 
the letrs were affected in- -:18. the cerebral sinuses in Zfl ( Lichtcnskrn). The 
chid clanµer in thrombo~is of the extremities is pulmona ry embolism . which 
occurred in 13 of ;)':? ca~cs collected by Wekh . 

. \ s in all form~ of cs~l'nt.ial an:,emia . feyer is not uncommon. Chlorotic 
patients suffer frequently from headache and ueuralf!'ia, which may he parox
ysmal. rrhe hands and foct are often cold. Dcrnrntographia is common . 
Ilystc rica l nrnn ife:-.tations are not infrequent. Jfrm-t rnal d is lurlrnnccs arc 
very cornmon-arncnorrha.1a or <lysmeuorrhcca. \Yi th the improvement in the 
blood condition thi s fundion i::. u::;ually restored. 

Diagnosis. - Thc green sickness, as it is somctinics called, is in many in
stances recognized at a f!lance. The well-nouri~hcd concli li on of the girl, the 
peculiar complexion, "hich is most marked in bru nctlc!i, and the white or 
blui~h sclerotics arc very characteri stic. A special dn ngcr cxi~ts in m istak
ing the apparent ana-mia of the early stage of pulmonary tuberculosis for 
chlorosis. )[i stake~ of this sort may orlen be aYoided hy the very simpl e lc5=t 
furni~hed by allowing a drop of blood to fall on a wh ite towel or a pictc of 
blotting paper-a deficiency in hremoglohi n is readily appreciated. The pal
pitation of the heart and shortness of breath frequently sug-gc5t heart-di~ca<Sc, 
and the CT'clema of the feet and gene ral pallor enu!_.:C the ca!'=es to he mistnkcn 
for Bright's cliH•as('. ] n the great majority of ca5cs the characters of the 
blood readi ly separa te chlorosi~ from other fo rms of anrcmia. 

2. l diopathic or P emicious J 1ur111ia 

Definition.-A recurring and usunlly fatal an!l"mia of unknown origin, 
charader izcd by hrcmolysis and imperfect action of the blood-making o rga ns. 

H istory.-Adclison (1855) gaYe the first accurate account, antl it is some
times k nown as .\d clison's anremia. Channing described cases of !'Cvcrc anc:emia 
in the puerperal state. The writings of Gmscrow and Biermer in the early 
~eventies did much to awaken interest in the clisea8C. 'J'lic studies of P epper 
(Seeunclus), II. C. Wood. and P almer llowarcl made the disease \'Cry familiar 
to America n a nd Canadian physicians. ' fh c special m ethods jnlrocluccd by 
Ehrlich ha,·e greatly iJ1crcaocd our knowledge of the state of the blood and 
the hone marrow in the disease. 

Distribution.-H is a common and widespread cli~case. H was u! fre
quent occurr<'nC'e in )lontreal; I saw many cases in Philadelphia and abo 
at th(' Johns H opkins H ospital, a nd il seems quite as common. or c,·en more 
so, jn Engl::ind. ,\ R Cabot remarks, t he incidence of the d isease iR a good dea l 
a matter of kecnne:5s on the pm-t of the practitioners of any di~trict. 

Etiology.-Thc figures here quotecl are from Cahnt's a nalyi'ii' of some 
1.200 cases g--iYen in his article in my "System of ]ileclicine." H is a disease 
of middle life; a great rnajority-!.J-22-occurrecl O\'er the age of 36. 1'hc 
youngrst pati ent 1 have seen was a boy of ten Two or th ree cases 
mav occur in one fmnilv, a<:. a father and two 

WOi !3pecia l ctiologic~l faC'tor~ much ~tn:'s Ucen la id upon pregnancy 
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and the puerperal 'tale. Doubtless many of the patients reported by Chan
ning and Gus:::.erow do not belong in this group. Of the true di!ZC'a~t' it forms 
a very small frnctioa. according to ('ahot only 18 among the l.'.200 ca~cs of 
his series. 

b'ex.-It is twice as common in nm.le::- a,:. in females, hut it is slightly com
moner in women under the age of 3G. 

Buccal and Gnstro-inteslinal lnfection.-William Hunter, who has done 
so much good work on the subject. claims that a large numbe r of cases grouped 
as pernicious arH.emia nre really of an infectiYe nature, nncl not related to 
the true Adclisonian arn:emia, which he regards as a chronic infection tlue to 
a specific glossiiis with oral, gastric, and intrstinal sepsis. ln a few cases 
there is a history o[ long standiog cliarrhrea. 

l ntestiual Parasites.-Anremia of a very seYerC', ao cl C'\'Cll o( a pernicious, 
type may be i nduced by the bothriocephalus and by the hookworm. 

Atrophy of ihe Stomach.-In a certain number of cases-61 in Cabot's 
ser ies-there was atrophy of the gastro-inteslina l mucosa, but il seems not 
improbable, ai:, he suggcc.ts, that when the~c two cl iscascs arc ase.ociatcd the 
atrophy is a result rather· than a cau~e of the ana~mia. 

Jfam10rrhage.-As a ru le the anairnia which follows repeated hremorrhages 
is of the secondary type with a "ery differcut bloo<l picture. but in c\·ery long 
series of cases of .\cl<lison 's anremia there will be found a few with a hbtory 
of bleeding piles, of recurring no~e bleeding. or of repeated h;_-emorrhages 
from other sources. 

Nenious shod.· ancl emotional strain ha\'e been present in a few instances. 
We h;.wc not got much beyond the position of .\ ddison, who character

izC'd the cl i:-e1:1sc which he was describing as .. a general an:..ernia occurring with
out any d iRco,·erahlc cause whatever : cases in which there had been no pTe
Yious loss of blood, no rxist ing diarrhcea, no chlorof'is, no pmpura, no renal, 
splenic, rnynsmntie, gl11ncl ular, strurnous. or rnalig-1Hrnt disC'a!':c." 

Pathology and Morbid Anatomy.-The body is rare!]' emaciated. A lc·m
on tint of the skin is present in a majority of the ca~es. T he muscles often 
arc jntcnsely red in color, like horse flef'h, while the fat is light yellow. 
ITremorrhagcs are common on the skin and serous surfaces. T he heart is 
usually large, flabby , and empty. In one instance I obtained only 2 drachms 
of bloocl from the right heart, and between 3 and-! from the left. The muscle 
substance of the heart is intensely fatty, and of a pale, light yellow color. 
Tn no affection do \\'C see more extreme fatty degeneration . The lungs :;how 
no !'pedal changes. The stomach in many irn:.tances is normal, but in some 
cnst•s of fatal anarn1ia the mucosa has been exteni::iYely atrophied. I n the case 
clrf'cribed by H enry and myseli the mucous membrane hacl a smooth, cuticular 
appearance, and there was complete atrophy of thC' secreting tubule~. The 
li,·er may be enlargccl and fatty. I n most of my autopsies it was normal in 
size, but usually fatty. The iron is in cxce~s, a striking contrm:t to the con
dition in cases of ::;econdary ana:-mia. It is deposited i n thC' outer and miUdlc 
zones of the lobules. 

T he spleen i::.hows no important changes. ln one of P almer H oward's 
cm::cs the organ weighed only 1 ounce and 5 dracli 111!' . The iron pigment is 
usually in exccos. The lymph glanrls may be of a deep rrcl color (ha>mo-lymph 
gland) . rr he amount of iron pigment i;.; inCl'l'3"C'd in the kirlncys. chiefly in 
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the com·olute<l tubule:-". The hone-marrow is u:sually red. lymphoid in char
actC'r, ~howin,!Z .!?niat numh£'r,., of nucleated red corpuscle::. especially the lar
ger forms called hy Ehrlich gig-antobla,.;ts . There are cases in which the bone-

mar~~>~\:,::1~~·1~cl 11J~s~~~~\?cfr~1~;1~~-~~·:~t~1~Jl~:ti1~e~ 1~:~1t~a~f the post mortems col-

lected by Cabot. They affect ehieft)· the po,terior columns of the ccn·ical 
region. 

The exact nature of the <li~ca.-e i::. unknown. T"o Yiews prernil : one that 
it is a ha:>molysis produced by poi'-Olb ink:'tinal or metabolic. Bunting has 
shown that a picture \'Cry :-imilar to tlwt of pernicious anremia may he pro
cllicecl experimentally in animals by the injC'c:lion o[ small dose!' of ricin. 
Th<' inYestigations of Schaumann and others ha\'e f:hown the bothrioceplrnlus 
amrmia to be a hremolysis cau8ed by a lipoicl substance that may be extracted 
from the segments of the worm. From the inte!=itinal mucosa of persons dead 
of pernicious amemia lipoid substances ha,·e been extracted with hremolytic 
action of remarkable potency, causing aua-mia of a severe and fatal type in 
animnls. 'fheee are intere~ting and suggcstiYe facts. the only ones I know in 
fayor of a epecial hremolytic body. The majority of patients with pernicious 
amemia ha,·e good appetites and good digestion, and usually get well from the 
first and second attacks without any special change in the condition of the 
bowel E: . 

The view has been put forward by :Moffitt and others that pernicious 
3113.'Jnia is an infection, possibly protozoa! in character, in faYOI' or which 
are the facts that aua>rnia is a very striking feature in many protozoa! dis· 
eases. the occurrence of fernr, the remarkable remis~ions. the nerrnus lbion", 
and the value of ars:enic in treatment. 

Symptoms.-The first thing that often attracts attention in a case of per
nicious amcrnia. is the combination of pallor with good nutrition. As a rule 
there is very slight loss in weight and the fat layer is well prese1Ted, so that 
the condition offers a str iking- contrast to mo:::.t of the secondary anrumias, 
with "·l1ich wasting is a~~ociated. The description gh·en by Addison pre
sents the chief feature:- of the disease in a masfrrly way: "It makes its ap
proach in so slow and in~idious a manner that the patient can hardly fi.\: a 
date to the earliest feeling or that languor which is shortly to become so ex
treme. The countenance gets pale, the whites of the eyes become pearly. the 
general frame flabby rather than wasted, the pulse perhaps large, but re· 
markably soft and compressible. and occasionally with a slight jerk. e~pecially 
unde r the slighte:;;t excitement. '!'here is an increasing indisposition lo exer· 
tion, with an uncornfortahl e feeling of faintness or breathlesrness in attempt
ing it; the heart is rendily made to palpitate: the whole surface of the body 
pre~ents a blanched, smooth. and waxy fi/lpearnnce: the lips, gums, and tongue 
seem bloodless, the flabhiness of the solids increases, the appetite fails, ex· 
treme languor and faintness :;;upervene, breathlessness and palpitations are 

produced by the most trifling exertion or emotion; some slight cedema is 
probably pereei,-ed about the ankles: the debility becomes extreme-the pa
tient can no longer rise from bed; the min cl occasionally wanilel's; he falls 
into a prostrate and half-torpid state, and at length expires; nevertheless, to 
the very last. and after a s.ickne~~ of several months' duration. the bulkiness 
of the g<'neral frame and the amount of obe:::;ity often present a most striking 
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contrast to the failure and cxhau,;tion ohh.rrnble in C\'ery other re
spect."' 

A surprising fact is that there arc patients with extreme anremia who 
are remarkably ,·igorous. I rcct:ntly '-'aw a p<lwcrfull,r built man with 2.300,-
000 red blood-corpuscles per c. rnm., who insi~tccl that he was able lo do CYery
thing as usual except that he was a little short of breath. 

The appearance of the patient is u~ua1ly Ycry characteristic. The com
bination of a lemon-yellow tint ol the skin with retention of the fat giYes a 
''ery suggestive picture. Sometimes the tint is ictcroicl. Jn rare cases there 
is a white, anremic pal lor, and in a third group a brownish tinge of the skin 
(which is sometimes afl;sociated with leucoderma) deep enough to suggest 
Addison's disease. :Jiuscular weakness, palpitation, headache, dyspncca, ver
tigo, and ccdema of the feet are common in this ns in other types of anremia. 

Gaslro-inlesfi11al symptoms are not uncommon. Paroxysms of pain in 
the stomach with or without diarrhcea mar occur in crises. Jn fully one-half 
of the cases diarrhcca occurs at some ti~e during the course. The hydro~ 
chloric acid is usually greatly diminished or absent, and there may be com
plete achylia. A sore mouth and tongue, a feature to which attention was 
called especially by William Hunter, has not been common in my experience. 
There may be marked glossitis and ulcers. P,rorrhrea alvcolaris may be said 
to be present in all cases. and the teeth are often very bad. Not infrequently 
the patients come for palpitation and disturbance of the heart. Slight dila
tation is common; mu rm ms are rarely missed. general ly hremic and basic. 

Apex diastolic murmurs may occur without vah-e lesions. Extraordinary 
throbbing of the arteries may occur, so that aneurism may be suspected; the 
pulse may be collapsing. illdema is common, usually in the feet, sometimes 
in the hands. 

The urine is usually of low specific graYity. pale, and with diminished 
pigments. Sometimes, as pointed out by H unter and Mott, it is of a deep 
sherry color, due to great excess of urobilin. 

Nervous Sym .. ptoms.-Numbness and tingl ing are common. Sometimes 
there are marked neuritic pains. .Anatomically it has been shown that le
sions of the spinal cord are not at all uncommon. 'There are three groups of 
cases: 

(a) The patient may ham had no special symptoms pointing to involve
ment of the nenous system, but post mortem well marked lesions of the cord 
are found. 

(b) 'Yi th the anremin there are sign~ of spinal eorcl lesions, either of a 
lateral sclerosis with spastic features ancl incrC'ascd refl('xes, or the picture 
may be rather of the tabetic type-lightning pains, girdle sensation, areas 
of arnrsthesia. loss of the reflexes. 

(c) 'fhcr; is a remarkable group carefully described by Ri•icn Russell. Bat
ten, and Collier, in which the nenous symptoms, usually those of a postero
lateral sclero..is, precede the anremia. 

As the disease progrc~ses there may he great depression, sometimes delu
sions. but mental symptoms, as a rule, arc not marked. 

Hremorrhagcs are not very uncommon, chi('fly in the for m 0£ small 
petechim in the skin . Retinal hmmorrhages are frequent. Optic neuritis is 
very rare. 
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Blood.- fhe total quantity in the body is much dimiui5hed. The drop 
may look of good color, but it is abnormally fluid. The red blood-corpuscles 
are greatly diminished; the average count in 81 cases, when they came under 
observation, was 1,575,000 per c. mm. As Cabot says. there is no other dis
ease which so often reduces the number of red blood-corpuscles below two 
millions per c. mm . In 12 per cent. of my cases the count was under one 
million . The lowest count on record is in a patient of Quincke's, 1-l3,000 
per c.mm. 
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CHART XVIIL-PER:\"ICIOUS AN.>EMJA. 

'The hremoglobin, though quantitati,·el_y Teduced. is relative1y high . Thi~ 
is one of the most constant and distinctiYe features of the disease. connected 
probably with an average increase in the size of the red blood-corpusc1es. 
Stained films of the blood sho1Y great variation in the shape of the red blood
corpuscles-poikilocytosis. There are large giant forms, megalocytes, ovoid, 
measuring 8, 11, or even 1.!) P... .\~ Laache showed, this is one of the most 
pathognomonic features of the cfoea5C. Oa the other hand, there are a great 
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many Yery small rcid corpwcles-micrr.cytc~. frr.m ·? to 6 µ. in diameter, and 
of a deep red color. The irregularity in the >iiape of the red corpu,cles is 
remarkable. Some are elongated, rod-like. othl'r~ pyriform; one end of the 
corpuscle may be o[ normal :drnpe. while the other i~ extended like lhc neck 
of a hottle. Stippling of the red blood-corpuccies is common with dark blue 
or blackish discoloration-the •o-callcd polyrhromatophilia. 

Xucleatecl red bloocl -corpmc]('~ are con:::-tantly present, varying ''cry much 
in numbers from clay to day. There are hrn t}·pes-normoblasts of the aver
age size, and the megalobla:;t~. which are much larger. There are frequently 
intcrmtdiate forms between the::;e two groups. rfhC$C nucleated reel cells \'ary 
cxtraorclinn.rily in different case:::, and there mny he what have been called 
blood crises, in which a large number of the nucleated reds appear. In one 
rnch crisis there were 14,388 normoblast~. -:I.GO intermediates, and 138 mcgalo
bla~ts per c. mm. These crises are sometimes .followed by gains in the blood 
count, but they may he terminal events, and not specially indicative of ac
ti\·e Llood regeneration. 

The leucocytes are generally normal or diminished in number. P oly
nuclear cells are rarely reduced. Occasionally there is a marked increase in 
the small mononuclear forms . )[yelocytes are frequently present, e\·en up to 
8 and JO per cent. Blood·platelets are usually low; couuts of 100,000 and 
less are not uncommon (Pratt) . 

Chart XYIII gi'"e' a 1wy good idea of the blood condition in a case during 
nine months. 

APLASTIC ANJElnA.-A certain number of cases of primary anremia run 
a rapid and progressiYe course, without remissions; and death occurs within 
a few months from the beginning of the attack. Post mortem, instead of 
an actfre hyperplasia of the bone marrow, there is atrophy or aplasia. To 
the!=e cases the term ccaplastic anremia" has been gh·en . It is a sub-type of 
pernicious an~mia with identical clinical features. except thnt it runs a more 
rapid course, is met with in younger per!=ons, the color .index may be low, 
h~morrhagcs nre more common, there may be leucopenia, ancl erythroblasts 
are usnally absent. The hremorrhages may be very severe, and some of the 
cases are of a pronounced pnrpmic t~'pe. 

The diagnosis is only certain after an examination of the hone!=, when it 
is found that the marrow of the long bones is fatty, and eYen the red marrow 
ma\' haYC disappeared from the short bones. 

·Forms of splenic amcmia, suggesting the prim.try pernicious form, and 
leukan~mia will be die.cussed elsewhere. 

Prognosis and Course.-The disease sometime-:: run~ a Ycry acute course. 
Jn a patient seen with Finley in )lontreal the fatal termi1;ation occurred 
within ten days of the onset of the :::ymptoms. In other cases the course is 
from six to twehe weeks, but, as a rule. it is a chronic malady with remark
ahle rcmis~ion~. It ir;; rnrc to meet with a ca~e in which rrCon:?ry does not 
take phi.cc from the first attack. The number of remissions varies from two 
or three to five or s.ix. Tn .1'?-1 cases atrnlyzccl hy Cabot for this special point, 
296 hacl one remission, 118 hyo, 65 three, 21 four, and 2.J: fh·e. rrhe duration 
of the remission mfly be from three months to four years. T n 81 c:is~s 
treated jn my wnrcls death occurred in .t"I while under oh~ervation. The 
average duration in these cases was ahont. a \Cnr .. 
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The ultimate prognosis in a great majority of cases is ba<l; only one case 
in our series appears to ham recovered completely, another was alive and in 
good health six years after the last attru:k, and a third four years after. In 
Cabot'· !'Cric~ th(' re were ten cases which had 1m:ted seYen vcars or more, but 
there were only G out of the 1,200 cases analyzed which h~ regarded as hav· 
ing completely rt'CO\'Crecl. 

Diagnosis.-Fcw diseases are more readily recognized at sight. There 
is something very characteristic about the general appearance of a patient. 
with .\ddi::onian amcmia, and nowadays practitioners a re much more alert, 
and the disease is better known. The lemon colored tint, of the :;;kin may 
suggest jaundice; the anremia, puffy face, swollen ankle;;, and albumin in the 
urine. Bright's disease; the pigmenlation, ~\ddison·s clit:ca~e; the shortnc:::s of 
breath :ind palpitation, heart disease; the pallor and gastric sympto 1~1s, cancer 
of the stomach. The retention of fat, the insidious on:-:et. the absence of 
signs of local disease, and the blood features already discussed arc the impor
tant diagno:::tic points. From cancer of the stomach pernicious ana'!mia is 
di!!.!tingui~hecl by the absence of wasting, the high color h1clcx of the blood, 
the lower corpu~cular count. and by the marked improvement in the first at
tacks under proper treatment. 

TREAT~ENT OF AX;EmA 

Secondar y Anremia.-The traumatic cases clo best, and with plenty of 
good food and fresh air the blood is readily restored. The extraordinary 
rapidity with which the normal percentage of red blood-corpu8elcs is reached 
Without any medication WhatCYCr is an important lesson . rl'he CUUSC o[ the 
hremorrhage should be sought and the necessary indications met. The large 
group depend ing on the drain on the albuminom; materia ls of the blood, as 
jn Bright's disease, suppuration, and _fe,·cr, is diflicult to treat successf ully, 
and so long as the cause keeps up it is impossible to resto re the normal blood 
condition. The anrumia of jnanition requires plenty or nourishing food. \\'hen 
dependent on organic changes in the gastro-intcstinal mucosa not much can 
he expected from either food or medicine. Jn the toxic ca8cs clue to mercury 
and lead the poison must be eliminated and a nutrit ious diet giren with 
full closes of iron. Jn a great majority of these_case' there is deficient blood 
formation. ancl the indications are briefly three: plenty of food, an open-air 
life, and iron. _\ s a rule, it makes but little clifl'crcnce what form o[ the 
drug is administered . Tn se,·ere forms the patient should be at rest in bed 
and in the open air, if pos~ible. 

Chlorosis.-The treatment of chlorosis affords one of the most brilliant 
imtancc8-of which we lrnYe hut three or four-of the specific action of a 
remedy. ~\part from the action of quinine in malarial fc,·er, and of mercury 
and iodide of potassium in syphilis, there is no other drug the beneficial ef
fects of which we can trace with the accmacy of a scientific experiment. It 
ii;: a minor 111atter !tow the iron cures chloros i ~. In a week we giYe to n case 
rt!- 11;11ch iron as i!'= contained in the entire blood, as C\Cn in the worst case 
of <:hlMo~i~ tlu.•n' il' rare!.'· a deficit or more than '? grams of this metal. Iron 
is pre:-:rnt in thr f:l'C'(':-: or chlorotic pati1..•nt"' hC'forc they arc placed upon any 
treatment, so that thr disease docs not rc::ult from nny deficiency of a,·ailable 
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iron in the food. Bunge Uelieres that it i::; the sulphur which interreres with 
the digestion all(] assimilation of this natural iron. The ~ulphides are pro
duced in the process of fermentation and dt'Cornpo:->itiou in the fa:-ccs, and 
int~rft're wilh the 115-similation of the normal iron contained in the foo11. By 
the admini~lration of an inorganic preparation of iron, with which thC:"C sul
phides unite. the naturJl organic combinations in the food arc span'11. 

J n ~tuclying charts of chloros:.is, it is seen that there is an incrt•ase in the 
red IJ!ood-rorpusclcs under the influence of the iron, and in ~ornc in!'tauce~ 
the globula r richness rises abow~ normal. The increase in the hremoglohin is 
slower and the maximum percentage rnay not be reachC'd for a time. I 
haYc for yC'ars in the treatment of chlorosis u~ed with the 
Bl;111d ':; pillf.:, made and giren to the formula iu text-
book. in which each pill contains 2 of the sulphilte irnn. During 
the first week one pill is given three times a day; in the second week, two 
pills; jn the third week, three pills, tl1rce times a day. rrh is dose should b•! 
contimwd for four or fire weeks at least before reduction. An important 
featu re in the treatment is to persist in the use of the iron for al least three 
months, and, if necc~s<uy, subsequently to resume it in smaller doses, as re
currences are so common. ']'he diet should consist of good. easily dige;;ted 
food. Special ca re should be dircetecl to the bowels, and if constipation is 
present a saline purge should be gi\·en each morning. Such stress did Sir 
.\ndrew Clark lay o n thC' importance of constipation in chloro~is that he 
slated that if 1imited to the choice of one drug in the treatment o[ the dis
ease he would choose a purgati\'C. In many instances the dyspeptic symp
toms may he relieYcd hy alkalies. Dilute hydrochloric acid, manganese, pho~
phoru~. and oxygen hare been rccommcn<lcd. Best in bed is important in 

Pemicious Anremia.-T\J{lre are fhe cssentials: fir!?t, a diagnosis; second·· 
ly, rest jn bC'd fo r weeks or eYcn months. if possible (thirdly) in the open 
air; f'ourlhly, all the good food the can take; the outlook depends 
largt• ly on the stomac h ; fifthly, l;'owler's solution in increasing do~r;:;, 
bC'gi 11 ning with TIL iii or r (0.? to 0.3 c. c.) three times a da~r. and increasing 
11\ i cueh \\'<'Ck unlil the patient lakes 11\ XI' (1 e. c.) lhl'CC times a day. Other 
forms of ;;trsenic may he tried, as the sodium cacodylale or the nloxyl hypo
dermically. Atoxyl can he giYeu in do~es of gr. ss (0.03-l gm.) eYery five 
days. and the amount gradua1ly increased. Accc~sories are oil in unctions; 
honc-milrrow, which has the merit of a recommendation by Galen; in some 

iron ~et•ms to do good . C;1re should be taken or the mouth and teeth. 
!:wage and irrigations of the colon are uc::cful in s.omc cases. 

J njcdions or blood serum and defibrinated blood llfl.\'(' \)(•en giYCll . The 
scrum iR gi\'C'n in small amounts. 10 to 20 c. c., llSually into a rein; rabbit 
scrum is 1wrliaps the best. Defibrinated human blood shou ld be gi,·en in
traH•nonsly in large amounts, up to 500 c. c. 'l_~his is bc·ttcr than to attempt 
dirt•rl frnni:;f11i::.ion. Tt is important to t e::;t the blood so that there is certainty 
of u~ing n ho1I1ologons serum (see :J[os.F', Johns ll opkins Jfos71. Rull., 1911, 
xx ii, p. 238). Thi s trC'atm('nt should only he carried out by those \\·ho are 
fa m il iar with the problems inrolrec1 and is not <lihisnhlc for ~cncral use. 

A flcl' recovery the patient ,Jiould be toltl to wnlC'h the earlie't indications 
or retu rn or the troubl P. and at once resurne the arsenic. 
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II. LEUKlEMIA 

Definition .-A disease characterized by a permanent increase in the leuco
cytes of the blood, associated with hyperplasia or the leucoblastic u~sues. 

History. - In October, 1845, llughes Bennett recorclecl a case of '·suppnra· 
tion of the blood with enlargement of the spleen and lin•r:· and he artcnrnrd 
ga\·e the clisea~c the name of '·Ieukocytha>mia.'· .\ month later Yirchow <lc
scrihcd a !'imilar condition of Hwhitc blood'' to whic.·h he gare the name of 
"lcuk:Pmia.'' Jn 1870 :Xcurnann determined the importance of the thanges 
in the hone marrow in conn<'ction with the disease. 

Varieties. -' l'he whole ha:matopoietic system-marrow, spleen, an(1 lymph 
glancls-i~ inroln'cl in the di~ease. Formerly WC !::ipokc or Um1e different 
groups-the splcnic, lymphatic, and medullary. hut we now reco::mizc that 
the leucobla~tic hyperplasia may begin in any part of the blood-,r.danclular 
system. marrow. lymph glnnd::i. and probn!Jly in the spleen . The differences 
in the typei:! or the <lisca~c clt•pcnd upon the dominance of t.he lymphoid or the 
mydoicl JH<X'(lSS, s.o that we now di,·ide tht• e;J:;c::: roup-hty into two gn·at 
groups: (1) the myelocytic or myeloid. corre~prrncling to the splcno-mcdullary 
tYf iC' . and (2) the lymphoid, which n·1m·!'t'nb the lymphatic variety. Home 
cac:es not fitting acc·nrately into t ither are spoken of a~ ··atypical" or "'transi
tional .. forn1s. 

The nature of tl1e disease is unkno'.rn. 'fhc acutclv fotal cases rescmhlc 
an infection. but no organil:!n.; haYe been determined. Banti, Warthin, and 
others regard the disease as related to mycloma and Barcoma. 

I. .:\IYELOID LEUK.E:MIA.-Eliology.-Thc dise:l~(> is not YC'r.v rare. rrhere 
were 2-l ca$eS in m.v wards at the Johns Hopkin~ Hospital in fifteen years. 
It certainly is not more frec1uent in n1alarial regions. 

It is rather more common in males than in fcnrnlcs, and between the 30th 
and 50th years. The younge~t of my patients was a child of eigh t months. 

In some inst:mccs it has followed a blow. Some of the patients have had 
a tendency to hremorrhage. but, as i'.l rnle. the disease appears in fairly hea lthy 
persom: without any recognizable cause. Jt may occur during pregnancy, 
and a lcuk::emic patient of Cameron's of ::\lontreal pa~sed through three preg
nancies. hearing on each occasion a non-lcuk::ernic child. One or this patient's 
children had lcukremia before the mother showed i::igns or the di sease, and 
another died o[ it. This patient's grandmother, mother, and brother suf
fered from symptoms strongly sugge::ti,·e of leukremia. 

Jlorbid .l11alo111y.-Dropsy is sometimes present. There is in many 
cases a cond ition of polyremia; the be3rt and Yeins arc distended with large 
blood-clots. In Case XI of my series the weight of blood in the heart cham
bers alone was 620 grams. '!'here may be remarkable distention of the por
ial. cerebra l. pulmonary, and subcutaneous veini::. The blood is usuall.v clot
ted. and the (lllOrmous increase in the leucocytes ~iYcs a pus like appearance 
to the coagula. so that it has happened more tlwn once, as in Yirrhow's 
memorable cn.sc. that on opening the rig"ht auricle the observer at firF-t thought 
he had cut into an abscess. The coa~ula ham a peculiar greenish color. s0me
what like the fat of a turtle. Sometimes !his is so intense as lo suggest the 
color of cbloroma, described later. The alkalinity of the blood is diminished. 
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The fibrin i:-:. inc·r('ac:,C'11. C'harrof .. octahrc1ral rry:-:.tnls ma.'· srpnrnk frnrn the 
blood nf'ler 1leath. 

Jn thr myclitic form the spken is grently enlarged. thC' rnp::nlC' may he 
thirkC'1H'cl. ~mcl ihe yec:,~elc:: at the hilu::: cnl<lrµ-ed. The Wt'ight rnay 1'<111.!!<' from 
2 to 18 pournh. The organ i~ in a condition of chronic hypl'rpla~ia. It 
cute:, with re~i:'brncc. hac:, a uniformly reddish hro'rn color. nrnl the :_\L1lpiµ"hian 
bodi(':-; nrC' inYi~ible. (;raybh white. circumscrihe11. lymphoid tm11nr,..; may 
occur throuµ-hout the org-an. contrasting strongly with the rl'<lcli:.;h hrown mat
rix. Imtca<l of a _fatty tis~uc. the medulla of the long bonr~ may rC',:;1•m\Jle 
the consii:;t('nt matter which forms the core of an nhl:l-cr:-:;;:., or it may be dark 
brown in color. ']'here may be h:rmorrhagic infordions. rrhcrc may he 
much cxpan~ion of the shell of bone, ancl 1ocalizcc1 i::wcllings which are tender 
and nrny CYen Yie ld to firm 

In ~omc i1~slances there arc enhirgcmcnts in the solitary and 
agrninatcd glancls or PeyN. Jn a case \Yillcock~' therC' were growth:: on 
the surface of the l'tomat•h and gastro-$plenic omentum. The thymus is rarely 
invoked, though it has hcen enlarged in i::ome of the ar11te ca:;cs. The liYer 
may be greatly enlarged. rlue to a diffuse leukremie infiltrntion. '!.'here may 
be definite leukaimir growth~. There arc rarely clwnge~ of importance in the 
l ungs. The kidney:::. arc often enlarged and pale. tl1C' capilluriPs may be dis
tended with lcucoc·ytt·:-:. and lenkremic tumors may occur. The skin may 
present lcuka"mic tumors. 

Leukremic tumor:; in the organ~ are not common. ] n 1 :rn cases collected 
by Cowers there were only 13 instances of leuka>mic nodules in the liYer and 
10 in the kidners. 

Syniploms._:...T he onset is insidious, and. as a r ule, the patient seeks ad 
vlcc for progressive enlargement of the abdomen and sho rtness of breath, or 
the pallor, palpitation, and other symptomR of anremia. 13lceding at the nose 
is common. Gast ro-intest inal symptoms may precede the onset. Occasionally 
the fi rst sympto1m; of a very i::crious natme. Jn one or thr eaRei;:. of my 
series tlie boy played two clays before lhe on•et of lhe fina l ha'mnte-
mesis; and in another ease a ~irl. who had. it was suppo:::.ccl, on ly a slight 
chlorosis, died o[ fatal hairnor rhage from the stomach before any suspicion 
had been arou~ecl as to the true condition . 

Amem ia i~ not a nere~::ar.'" accompaniment of a ll stages o[ the disease; the 
subjects nrn1· look very health1· and well. 

The gra<lual increa~e in the rnlurne of the spleen is the mo~t prominent 
featu re in a majority of the ca~cs . Pain and tenderuc~s arc cornmon. though 
the progressiYe enlargement maJ· be pai nles~. A creaking frcm itm may he 
felt on palpation. The enlarged organ extends downward to the r ight. and 
may be felt just at the co~tal erlge. or whc n large it may rxtend as far OYer 
as the navel. l n many cai:-C':; it occupie~ fully one lrnlf of the abdomen . reach
ing to t he pubes below and extending beyond lhe miclclle line. As n rule, the 
edge, in some the notch or notches. can be f'elt rlistindly. Its size varies 
greatly from time to time. It may be pereeptihly lnr,ger nfter mea ls. A 
hremorrhage or free dinrrha>n ma.Y rC'cluce tile size. Thr pre~Rn re of the en-
1arged organ may cause distress after eating; in one ca:-:e it caused fatal ob
struction of the bowrh. On au$cultation a murmnr mnv sometimes be heard 
over the spleen, and Gerhardt has de~cribcd a. pulsation· in it. 
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The pulse is usually rapid, soft, compre,.ible, but often full in rnlume. 
There are rarely any cardiac symptomo:. The apex beat may be lifteU an in
terspace b_y the enlarged spleen. Toward the close redcma may occur in the 
feet or general ana~arca. Hremorrhage i~ common. There may he most 
extemiYc purpura. or hrernorrhagic exudate into plt'ura or peritoneum. Epi
staxis is the rno~t frequent form. Ila:-moptyt"is an<l hrematuria are rare. Bleed
ing from the gums may be present. Ilreruatemc:::is prond fatal in two of my 
cn:c:cs, an(; in a third a large cerebral h::cmorrhagc rapillly killed. The lcukre
mic retinitis is a part of the hremorrlwgic manifestatiom. J. Hughes Ben
ncfs first leuka~mic patient died suddenly, without ohdouR cuu:-:e. 

Local gangrene may develop, with signs of intense infoct.ioo and high 
fl'ycr. There are very few pulmonary 8yrnptoms. '!'he shortne~s of breath is 
due, as a rule, lo the anremia. Toward the cm1 there may he <:edema of the 
lungs, or pneumonia may carry off the patient. The ga:3t.ro-int.e~t.inal symp
toms arc rarely absent. Nausea and \'Omit.ing are early features in some 
C:l~(.'S, and diarrhll.'a may be very trouhle . .:ome. C\'etl ratul. Intc~rinal hremor
rhage is not common . ;rl1ere m~y be a dysenteric process in the colon . Jaun
dice rarely occurs, though in one case of my series there were recurrent at
tacks. Ascitcs may be a prominent symptom. probably due to the pre5:ence 
of the splenlc tumor. A leukremic peritonitis also may be present, clue to new 
growths in the membranes. 

The nenous system is not often imoh"ed. Facial paralysis has been noted. 
Headache, dizzinf8S, and fainting spells are due to anremia. The patients are 
usually tranquil. Coma may follow cerebral hremorrhage. 

rr he special senses are often affected. There is a peculiar retinitis, due 
chiefly to the cxtrnvasation of blood. but there may be aggregations of leuco
cytcs, form ing small leukrernic growths. Optic neuritis is rare. Deafne~s has 
frequently been observed; it may appear early and possibly is due to h:Emor
rhage. l?eatures suggestive of l\I&niere's disease may come on quite suddenly, 
due to leukremic infiltrat ion or hrernorrhage into the sem i-circula r canal. 

The urine presents no constant changes. The uric acid excreted is always 
in excess. 

Priapism is a curious symptom which h as been present in a large num
ber of cases. It may, as in one of our patients, be the first symptom. In one 
of my pabents it persis.ted for seren weeks. The cause is not k-nown. 

Fever was present in two-thirds of my series. Periods of pyrexia may 
alternate with prolonged interrnls of freedom. rrhe temperature may range 
from 102° to 103° F. 

Blood.-l n all forms of the disease the diagnosis must be made b\· the 
examination of the blood, as it alone offers disti'Ilctive features. ~ 

The strikin~ change is an increase in the colorless corpuscles. The arerage 
in my serieR wa~ 298.700 per c. mm., and the average ratio to the red cells 
was 1 to 10. Counts above 500.000 per c. mm. are common, and they may 
rise aboYc 1.000.000 per c. mm. The proportion of white to red cells may 
be 1 to 5. or may even reach 1 to 1. There arc instances on record in which 
the number of !Cnrocyte~ lrns exceeded tlrn.t of the red corpuscles. 

rrhe increa).:C is in all the forms. The polynuclear neutrophilcs make up 
from 30 to ;;o per cent.; both the rn1all and the large lymphoe_,·tes are in
crra~rd: llu· <'osinophiles. and the mast cell:.:. show both a percentuge and ab .. 
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wlute increase. The abnormal cells. the myelocytes. range from 30 to 50 per 
~en t. N ormoblasts and megaloblasts arc common . There is no anremia 2t 
first. The red C(' ll count may be normal. but !Woner or later anremia comes 
, n, anu the count may fall t~ 2,000,000 per c. mm. The color inrlex is usu-

18t{I. IHI . _ 
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ally low. The blood platelets are increased . Chareot-Leyden crystals may 
separate from the clots and the hremoglobin shows a remarkable tendency to 
crystalize. 

II. LYMPHOID J..-EUKlEJiIIA.-Symptoms.-This Jess common fo rm occurs 
more frequently in males. There are two varieties, the acute and the chronic. 
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Acute lymphatic Icnkaomia. one of the most terrible of all the blood diseases, 
may run a malignant cour .. e unparalleled by any of them. Among the early 
symptoms arc angina, often of an ulceratirn character, involving thP tonsils 
am] the pharynx. lf:rmorrhages occur early, usually into the skin, or there 
is profu~~· no~e-hleeding. The swelling of the glands, most commonly of the 
neck. is thrn noticed~ the imtirnt rapidly becomes anremic. and death has oc
curred as early as the ::e,·enth day. There may be marked fever, to 103° or 
105° F., and the case may be mistaken for malignant typhoid or typhus 
fever. The real nature of the disease may not be e,·idcnt until the lymph 
glands begin to ~well; in some cases there is no C\1 ident glandular enlarge
ment. 

The chronic form is a Yery different disease, occurring later in life, and 
beginning with a general enlargement of the lymph glands. first the cenical, 
then the axillary. rrhe spleen may be slightly enlarged, and anremia. en:n
tual ly comes on, but the disease may 1ast for years without any i::pecial ame
mia. llremorrhagcs are rare. Feyer is not common. A pruritus of great 
intemity may be present, sometimes \\·ith ecthymatous patche:::. The skin 
may become deeply pigmented. Localized leukremic lumor8 of the skin haYe 
been described. 

Blood.-The <lrop may be sticky and viscoue, spreading with difficulty. 
The mo!:-t remarkahle feature i:s the increase of lymphocyte:!, which arc very 
often abo\'C 90 per cent., and may reach e,·ea 99 per cent. There are two 
chief forms. the large and the small mononuclear. The majority or the 
chronic cases ha\'e the small lymphocytes, and the total percentage is rarely 
so high. Large lymphocytes are now thought to come from the bone mar· 
row, but there is no sharp distinction between the forms, and po~:::ibly all 
haYe this origin. 

ATYrJCAL LcrK.'E.:uus.-(1) Jlixed leula:emias~ in part mycloid and in 
part lymphoid; but in nearly all cases of the ordi nary spleno-rncdullary 
leukremia a certain percentage of lymphocytes are p resent, which towar<l the 
end may be material\\· increased . 

(2) ·Cases 11'i0t atf;pical blood changes? such as a \'ery high percentage of 
eosinophi le:::. or a condition with a \'cry high proportion of phhn1a C<.'lb. 

(3) l'ltloroma is an atypical lymphoid leuka">rnia in whic:h the lymphatic 
tumor::: ha\'e a greenish color. The tumor growths occur chiefly in the skull, 
the orbit. the Jong bones, and throughout the ,·iscera. The hlDo cl picture is 
like that of leukremia and the condition is generally fatal within ~ix or eight 
months. 

( 4) In a few rare instances a condition of leukremia has been found with· 
out changes in the blood-making organs. 

(5) Leukana·mia.-This term was imented by Leubc to de:-cribc a condi· 
tion showing features both 0£ leukremia and severe anremia . The ca~es are 
now regarded as a myeloid leukremia with se,·ere amcmia. Glandular en
largement is U>ually present; the onset may be like the acute types of Ieukre
rnia, and the blood picture may be either of the lymphoid or of the myeloi d 
type. 

Diagnosis.-The recognition of the acute forms may be difficult, particu
larly tl10~c which begin with marked angina and cutaneous hremorrhages. 
It may not be until a hlood examination is made or the glande enlarge that 

40 
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:m~picion i~ arou~ed. The chronic forms arc ea!'ily recognized. The enlarged 
i:;plcen at once sugge~ts a blood count, upon which alone the diagnosis rests. 
Twice I lrnrn had ca.;.:es of leuk~mia sent from the ophthalmic :surgeon, one 
case with the cliagnosis. Jn the lymphatic form, too. the diagnosis rc::'t,;; with 
the blood examination. One lrns to rcco~nize that there are certa in ca::es of 
i::ep~h:. with marked lymphocytosis, in which the white blood -corpu~cles may 
reae:h 30 .000 or -:10.000 per c. mm. When the regional lj'mph glands are in
rnlrc·d this may rais:c a doubt. Cabot pfres an instance or a chi ld in whom 
after pneumonia and whooping-cough there was a 1eucocyto::;is of 9-!,000 per 
c. mm. It is im portant to remember th at in lhe ordinary rnyelitic forms un
der treatment with ar~cnic or with X-rays the incrense of lencocytes rnaY dis-
aprenr. hut the differential coun t may 'sti ll be charncteristic. · . 

Prognosis.- Hcrovcry in l euk~mia is practicall.\• unknown. 1~hc acute 
case~ die wilhin three months; the chronic forms last from sjx months to four 
or five yea rs. The chroni c lymphatic .form seems to be the most protracted. 
One. ensc in my ho::-pita l series lasted three years. A pl'irntc pntieut with ac
curate blood counts, in whom the diagnosis was made by \\". IL Draper, was 
seen by me ten yea rs subsequently; the cervical, axillary, and inguinal glands 
were greatly enlarged ; the lencocytes were "2 -:l:~.000 per c. mm., aboYe 90 per 
cent. being lymphocytes. 

Association with Other Diseases.-Tuberculosis is not uncommon. Dock 
has collected 27 ca!:le!' . in none of which did the tuberculosis show an:\' special 
in fluence. lntercurrent infections are not rare. such as influenza, erysipela s, 
or sepsis-often with a rema rkabl e effect upon the dif:.ease. Tn a case reported 
hv Dock. after an altack of influenza the leucocYtcs fell from 367,000 to 
7:500 per c. mm . Various other conditions influ.encc the disease, and the 
leucocytes ha m disappeared under the use of arsenic, quinine, tuberculin, 
and the X -rays. 

Treatment.-lfrcsh air, good diet, and abstention from mental \\'Orry and 
care are the importa nt general indications. T he indicatio morbi can not be 
met. rrhere are certain remedies whfoh have an influence upon the disease. 
Of these, arsenic, giYen in 1arge doses. is the best. I have repeatedly seen 
improrement under its use. On the other hand, there are curious remissions 
in the disease, as mentioned above, which render therapeutic deductions very 
fallacious. 

Quinine may be given in cases with a malarial history. Iron may be 
of value in some cases, as ma~' also inhalat ions of oxygen . rrreatment with 
the X-rays shoulcl be tried . Some obsen·ers have reported Yery good result~. 
Personally. I han! not seen any very striking permanent impro,·ement. 

Excision of the lcukremic spleen bas been performed 43 times, with 5 
recoveries (J. C. Warren). 

III. HODGKIN 'S DISEASE 

Definition.-A discaoe cha racterized by enlargement of the lymph-glands 
with progre1'SiYc amemia nnd a fatal termination. 

Anatomically lhere is an increase in the adenoid tissue of the glands, 
proliferation of the emlothelia l Ct'lls, formation of mononuclear and nrnlti· 
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nndcar ~iant cell:-:, the pre~ence oi eo~inophiles, and thickening of the fibrous 
n·tic·ulurn . 

History.-] n IR!W Hodgkin recorded a series of ca~ci; of C'nlargt'ment of 
the lymphatic glands and s:p!Ct'll. From the motley group that Hoclgkin de
~cribed. \rilk~ pickC'd out the die.ease and called it ancemia ly111plwlica. Other 
name:-: that }rnye hc(•n gfren to it arc adCnie hy Trou~:::enu, pi:;ewlu-leukcrmia 
hy C'ohnheim, and ge11eralizcd ly111plrndf'110111a . 

Etiology.-...\ widely i::pread dis:cas:c iu Europe nncl .America, a majority of 
th<· en:-:<'"' ncrur in )'Onng adnlt~. anc1 more frequently in male::; than in fe-
11:nl(•..:. Twin:::. nml si~tPrs hare been known to be nttne:kt'cl. The c·;rn:-:c is un
l.:11nw11 . Certain fratures suggest an ac·ntc infection : th(' rapid cour&e of 
~111nc c·n:-es, th(' a~~ociation with local irritation in th(' mouth arnl tonsil~. the 
fn•qtH llC',\' with which {\i(' cliSNl$C start~ in tiie CC'l'\'iCnl g!urnls, the gradual 
(_•\t1·nf.ion from one gland gronp to another, an<l !ht' recurring exacerbations 
of f'cH'I'. Yarim1s orgnni-.:.m~ luwe been clcscrihccl , hut nnthing definite has 
been dclcrmim·cl. Po"!:'ihl.'· the db('a:::c is a i;:pirillo:-is-in fct\'Or of which arc 
thr Jll'CH·ncC' of co:-:inophilia. ~o characteri~tic of infection with animal para
~itc·s. the pre:"enc·c of ('OSinophiJic cells in the gland:-;. and the influence of 
ar:-enic on the di~em:e . Sternberg suggested that the cli:-Cil!=-C mis a :::pecial 
form of tuhcrculosis : \Jut the histolo_g-ical changes in the glanch arc quite 
cliaradcri!'tic, tuhercle hacilli are not pre:-;l•nt in 11ncomplicatl'cl case~. the 
tuhu«11lin !e!'t nrny he negat.iYe~ and wh<'n pre::-ent the tuherculosis appears 
to lie a iPrminal infec.-rion. 

Mt rbid Anat omy.-'l'he $uperficia1 lymph glands are found most exten
~i,·ely inrohccl. ancl from the cenical groups they form continuous chains 
uniting the rnecliastinal ancl axillary gland8. The ma~$<-'~ may pass beneath 
the pl'ctoral mul:'rlcs ancl cren beneath the scapula:-. Of the lnternal glands, 
tho:;.c of thl' thora\'. ai·e most often afTectccl. and the tracheal ancl bronchial 
grou1 s ma.v fo rm lnrµc• 1tH1s:-:e5. T he trachea ancl the ao rta with its branches 
nrny I e rompiltely ~111Tom1dL•cl: the reins may be compressed, rarely the aorta 
itself. 'l'he nrn~~es perforate the sternum ancl jnvade the lung deeply. The 
retroperitorn.'al glands ma.'· form a continuous chain :from the diaphragm to 
the inguinal c:rnals. They may compress the ureters, the lumbar and sacra l 
nenet!, and the iliac ,·eim:. They nrny adhere to the broad ligament and the 
11tNus and l:iinrnlate £broids. At an early stage the glands are soft and elas
tic: Inter they may become firm and hard . Fusion of contiguous glands does 
not often oecu r, and they tend to remain discrete, eren after attaining a large 
size. The capsule may be infiltrated, and adjacent ti~·rnes inrndecl On sec
tion the g-land pre::ents a grayish white semi-translucent appearance, broken 
by intersecting strands of :fibrous tissue; there is no caseatiou or necrosis 
unless a secondary infection has occurred. 

The spleen is ·enlarged in 75 per cent. of the cases; in young children the 
enlar,rrrment may he great, but the organ rarely reaehes the size of the spleen 
in nnlinary lcuka:imia. Jn more than half of the ca~C'S lymphoid growths are 
pre~ent. 

'rhe marrow of the long bones may be com·crtecl into a rich l~·mphoid 
tis:-ur. The lymphatic ~tructures of the tonsillar ring r11ul of the inles.tines 
ma\' show mnrkrd hyperpla::ia. The lin?r i~ often enlarged, and may pn•scnt 
scattered nodub1r tumor::;, which may al::o occur in the kidneys. 
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Histology.-The f;tndics of .\ndrcwes and of Doroth" Heed show a ,·ery 
characterie:tic microscopic picture-proli[crnlion of th(' en~lothc l ial and reticu
lar cells, with the formation of lymphoid ceHs of uniform size and Schape, 
ancl characteristic giant cells, the so-called lyrnphadcnoma cells. containing 
four or more nucJei. Eosinophilcs are always present, and proliferation of 
the stroma leads to fibrosis of the gland. 'The difference between the soft 
and hard forms depends largely upon the stage of the di~ea::;e. When tubercu
losis occurs as a secondary infection the two processes nrny be readily distin
gu ished in sections or the gland . 

Symptoms. -A tonsillitis may precede the onset.. Enlargement or the 
ceniral glands is us1rnlly au initial symptom; it is 1'arc to find other super
flcial groups or the deeper g1ands attacked first. J lonths or e,·cn sc,·eral years 
may elap~e before the glands in the axillre and groin become involved. Dur
ing what may be called the first stage the patient's gcnNal condition is good; 
then anrcrnia comes on, not marked at first. but ll8tin.lly progressh·c. In the 
majority of cnscs the spleen is en1argecl, but it never reaches the dimension 
of the kuka:imic organ. There may be n'ry little pain until the internal 
glands hccome h1rnhed . With swelling Qf the mcdiastinal glands there are 
cough, dysprnrn, and often intense cyanosi~, with all the i:: igns of intra
thoracic tumor. rrhcrc may be moderate feyer. Bronzing- of the skin may 
occur, apart altogether from the use or arsenic. Prnritis may be a ,·ery <le
prn~sing f:.ymptom, and boils and ecthymatous bleb" may occm. 'fhe leuco
cytes show no c-haracteristie changes. There may he a moderate eosinophilia 
and, as the amcmia progresses, nucleated red corpu~c l es appear, and toward 
the end there are jnstanccs of a great increase in the lymphocytes. As the 
disease progresses there is marked emaciation with great asthcnia, and some
times anasarca . This represents the common clinical course, but there are 
many variations, among which the following are the most common: 

(a) An ACUTE FOR'1 has been described. I a remarkable case begin-
ning, like so many cases of lymphatic with angina, in which the 
whole course was less than ten weeks. Ziegler mentions two cases of death 
within a month. 

(b) LocHIZED FonM.-The enlargement may be localized to certain 
groups, those in the neck, the groin, the retropcrit.oueum~ or the thorax. Some 
of these cases present great difficulty in diagnosis, particularly when there 
are febrile paroxysms with very slight invoh·emcnt of the external groups. 
The disease may be confined to one regfon for a year or more before there is 
any extension. The lora1ized mediastinal group often presents a Yery re
markable picture--pre:::~urc signs, pain. orthopnU'a-ancl, unless there are 
other groups iiwoh-cd, or enlargement of the Eplccn, il may be impossible to 
make the clia7nosi~ during 1ife. 

(c) \Y1TH HEL.1"1:<0 l'rnnu.-To !his rernnrkable type Pel and af
terward Eh,trin called attention. ~JacXalty has recently made a very care
ful study of this ~yndrorne, which is one o.f the mo15t rcmaTkable met with in 
the practice of medicine. The relapsing pyrexia may occur in cases with in
volvement of t he internal f!lands alone, or, more frequently, with a general 
involvement o.f all the groups. "Following on a veriod of low p,rrcxia, or a( 
normal or subnormal temperature, there is a steady rise occupying two or 
four clays to a maximum, which may reach 10.3°. For about three days the 
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temperature remain~ at a high lrn•I. and lhC'n there i~ a gradual fall by lysis 
occupying about tlir(•(• dayi::.. and the temperature then becomes ':'Uh-normal" 
(}face\alty). ,\n afl'i>rile period of ten clays or bro weeks then occur;, to 
he fo ll owed by anothC'l' bout of feyer. rrhis may he repeated for man.r months. 
In one of my cases l11r pyrC'xia lastrd for aecuratc.•ly fourteen <fay:=:. for many 
~mcccs~iYe parnxysms. During _the fen•r the glands swell and may lwcorne 
lid nnd tender. Thi~ febrile type may occur in connection with inrnlvement 
,,£ the lutcrnal gland~ nlone. Jn one patient whose ccnical gland~ had heen 
thoroughly remo,·ed iht'l'C' wc1re typical Pel-Ebstcin parox~·srns, and we could 
find no enlarged glc1rnfa, internal or external. 

(d) LATEXT Tn·1-:.-ln his recent monograph Ziegler has called attention 
to the importance of this form, in which anrcmia, fe,·cr, and constitutional 
symptoms may he present with enlargement of the in te rnal glands. One of 
my early cai::es was of this type-a very stout man, in whom the retroperi
toneal glands alone were inrnlvcd. Symmers has reported an instance in 
which the glands and the hilus of the liYcr were attacked. 

(e) SrLEXOMEG.\l.JC Fo10.r.-Enlargement of the spleen is pre3ent in a 
large proportion of ca$eS of H odgkin's disl'3$C. '\"11ether or not t.lwre is a 
type inrnlving the spleen alone without the lymph glands is still a question. 
Formerly, under the name pseudo-leuk::cmia oC Cohnheim, many ca~es of 
simple enlargement of the spleen with or without an<Emia. were spoken of as 
pseudo-leuk<emia spleuira. lt is not improbable that the disease may originate 
in the lymphoid tissue o [ the spleen. and ~crcra l cases haYe been reported of 
late years by Ziegler, Symmers, \\""arrington. and others. 1t must bC' Yery 
difficult to distinguish sud1 cases clinically from the early stag<.'s of llanti·s 
disease. · 

(f) Lastly. a I.Y]llI'll.\DEXL\ oss1oc ha~ hren described-ca~rs in which 
there ba,·e bcl'n multiple hone tumors of the bone marrow and of the JH.'rios-
tcum with enlargemrnt the and 5;plcen . ll o\\" far these shoul<l_ be 
grouped with IJodgkin's to me very doubtful. 

Diagnosis.-(a) 'l\JBERCCTLOSis.-Therc arc both acute and chronic forms 
of general tuberculous adenitis (already de~crihed), but they do not often 
present difficulty in cliagnosit=.. In the case of enbnrement of the glands on 
one side of the neck beginning in a young per:Son. it is often not at all easy 
to determine whether the disrase is tuberculosis or beginning Hodgkin's dis
ease. Two points !'hould be clecillcd. 1-'ir~t. under cocaine one of the small 
alands of the nffeete<l side F-hould be excised and the structure carefulh· 
;tuclied. The histological chang<.·s differ mal'kcdly in Hodgkin's <li:-:ea::e fro1i1 
those in tuberculosis . Secondly, tuberculin should be used if the patient is 
afcbrile. In early tuberculosis of the glands ol the neck the reaction is 
prompt nncl dccisi,·e. 1 n the later stages. wlll'n mnny groups o( g-lancls ar.-: 
inYOl\'ed and the cachexia is well ad\'ancc>d . the tuberculin reaction mar be 
present in Hodgkin'~ disca~e. but eYen tll('n the histological changes arew di-= 
tincti\'e. Other points to be noted arc the tendcnry in the tuberculous a1lenitis 
to coalescence of the g land s, adhesion to the sk in, with suppuration, etc., and 
the liability to tuberculosis o[ the lung or pleura. 

(b) LEL'KlE:\nA.-As a rule, the blood exa mination gives the diagnosis at 
a glanre. as H odgkin's di~ease presents only a slight leucocyto&i~. A dif
:ficulty arises only in thosC' rare instances of leuk:.emia, usually the acute lym-
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phatic form, in which the leucocytes gradually dccrca:::e or in which the num
hcr for a time nm:· hccomc normal. Histologically there arc striking differ
ences hetwC'1·n thC' stnlC'ture of the f!'land~ in the two conditions. 

(c) LY::\Il'llO-S .\Hl'O~u.-C'linically the ca::;e~ may reErmhle Hodgkin's dis
ea:::e wry cl o~( ' ly. nnd in the literature the two disea~es h:wc be(·n confounded. 
The gland~. a~ n rnlc. form !arp-cr mas~es . the capf:.Ldcs arc invoked, and 
adjacrnt :-;frurtun·::; are at.tacked, Jrut this may be the case in Hodgkin's dis
eaee. Pre::~m·c signs in the chest and abdomen are much more common in 
1ympho-::arcoma. But the easiest and most satisfactory mode of cliagno:.:is is 
examination of sections of a gland . as the structure is Yery different from 
that Sl'Cll in ] l odgJ..:in's dii::case. rl'11e blood condition, the type of feyer, etc., 
nerd a more rareful i::.tudy in this group of cases. 

Course.-There arc cases in which the enlargements spread rapidly 
and death follows in a months. _\s a ntle, !he dii::cMe lasts for two or 
three years. Henrnrkable periods of qnicscc11ce may occur, in which the 
glands diminish in :-izc, the feyer disappears, and the general condition im
prove~. EYen a Jargr group of glands may almost completely disappear. or 
a tumor mass on one side of the neck may sub::;idc while the inguinal glands 
arc cnl:n~ing. r::ually a cachcxia with ancrmia and swelling of the feet pre
cedes death. A fatal eYent may occur early from great enlargement of the 
mcdiastinal glands. 

Treatment.-\Yhen the glands are small and limited lo one side of the 
neck, operation should be adYisecl; eyen when both sides of the neck are in
zolvecl, if there arc no signs of mediai:-tinal growth, operation is justifiable. 
The course of the di$ease may be delayed, ewn i( cure does not follow. 

There is a poS>ibility that the X-rnys may do good j·n 'elected cases. Cer
tainly the glands have been reduced in size, but J know of no case in which 
complete cure has been reported. Local treatment of the glands seems to de> 
but little good. 

Arsenic is the onl.v chug which has a positive Yalue in the d isease. In 
some cases the effects on the glands are striking. It may be given in the form 
of Fowler's solution in increasi ng doses. RecoYeries have been reported ( ?). 
111 effects from the larger doses are rare. Peripheral neuritis followecl the 
use of 5 h•, 3j, TT\. XYiij during a period of less. than three months. rhosph.orus 
is recommended by Gowers and Broadbent, aml may be tried if arsenic is 
not well borne. Quinine, iron, and cod-liYer oil are useful as tonics. For 
the pressure pains morphia should be given. 

IV. PURPURA 

Strictly speaking, purpura is a symptom, not a cli$eat:e; but under this 
term are eomt.·nirntly a1T<rnged a number of affections characterized hy ex
travasation~ of the blood into the skin. In the present state of onr knowletlge 
a snfo,fnctory clar;~ificntion can not be made. "'. Koch groups all formi'. in
clmlinµ hremophilia, under the designation hre1norrhagic diathesis~ bclicYing 
that intermediate forms link the mild pnrpnra simplex and the most intl:'n"'e 
purpura h[Cmorrlrngica. For a fu1l discm:sion of the subject ancl an analysis 
of my cases, see Prntt's article in my usystem of )leclieinc," Yo!. lY. 

The purpnric 'pols vary from 1 to 3 or -! mm. in diameter. \\'hen small 
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nnd pin-pnint-likc they arc cnlled petcchi:r; when large, they are known as 
ecc·hymn"l'"· At fir:-t hriµ11t reel in color, they become darker, and gradually 
fade to l>rowni;;h :--fain~. rrhey do not disappear on pres:-:.ure. 

In some fo:m~ of purpura the coagulation time of the bloocl is retarded 
to kn or fifteen minutes, and in h<emophilia it has been delased to fifty 
minutes. 

The following i~ a proYisional grouping of the case:;:: 
Symptomatic Purpura.-(a) IxncTIOrs.-1n Jl.Yft'mia, scptic:rmia. and 

malignant enclocarclitid (particularly in the last affection) ecchymoee~ may 
J,e Yery abnnclnnt. ln typhus feyer the rash is always purpuric. :Jieasles, 
scarkt feyer, nncl rnnrc> particularly small -pox and cerebra-spinal feyer, haYe 
each a rnrict~· elrnn1c·1erizNl hy an cxtensh·c pmpuric ra!?h. 

(b) Tox1c .-Thc Yirns ol makes proclnces cxtrarnsation of blood with 
great rapidity-a concliiion which hae been Yery care(ully studied hy \\·eir 
l\litchell. Certain mcdicinl'8, particularly copaiba, quinl!1c, belladonna, mer
cury. ergot. and the iocliclcs occasionally, are followC'd by a petcchial rash. 
Purpura ma:· follow the n::::c of comparatin•ly email clMcs of iodide of potas
sium. _\ fatal cH•nt may he c<H1~Nl hy a small amcunt, ns in a case reportc·d 
by Rtephen )fackenzie of a child which died after a close of 2% grainc:. An 
erythema may precede the ha:morrhage. lt is not alway5 a simple purpura, 
but may be an acute febrile eruption of great intensity. Workers with ben
zol, which is u5ed as a 5olnmt for rubber, may li!C' attacked with seYere pur
purn. Cases rnch as those reported by Sc:lliog haYe been in connection with 
the canting of tin cans, while the Swedish cases occurred in connection with 
the manufacture of hicyele tires. Under this cliYision, too, comes the purpura 
so often a::o:"Otiated with jr111ndice. 

(c) C..ACJ1ECT 1 c.-l~ncler thi~ heading are be~t described the instances of 
purpnra whieh orrur in the const itutional disturbance of cancer. tubcrculo
~is. Hodgkin·$ c1i~L1 n~c. Bright'~ clie:ease, ~curv.v, and in the debility of old age. 
Jn these cnf:.es the ::opots arc urnally confined to the extremities. They may be 
Yery abundant on the lower limb~ and about the wrists and h:rn<ls. This 
constitutes, probably. the commonest rnl'iely o( the disease, and many exam
ples of it can be see11 in the wards of any large hospital. 

(d) NEeROTrc.-One nricty is met with in cases of organic disease. It 
is the so-ca!IC>d myelopa.thic pnrpura, which is seen occasiornlll_y in locomotor 
ataxia, particularly following attacks of the lightning pains and, as n rule, 
im·oh·ing the area of the skin iu which the pains ha\'e been most intense. 
Cases haYe been met with also in acute nnelitis and in tran~serse mrelitis, 
and ocea5ionally in sc1wre neuralgia. ..;.\nother form is the remarkabl~ hys
terical condition in which stigmata, or bleeding point8. appear upon the skin. 

(e) }fECJU~tC.\t.-This- nri<.1ty is most frequently seen in ,·cnons stasis 
of any form. n:-: in the paroxyrn1s of whooping cough and in epilep~y and 
about tip-ht handagC'e. 

Arthritic Purpura.-Thi£ form is characterized by jnvolvement of the 
joint£. It is u~11ally known. therefore. as rheumatic, though in reality the 
evidence upon which this view i~ based is not conclusive. Of 200 cases of 
purpura analyzed hy Stephen 1fackenzie, 61 had a history of rheumatism. 
For the preecnt it ~eemc: more satisfactory to use the designation arthritic. 
Three group!! of ca£es may be recognized: 
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(a) Pcnrnn SnnLEX.-.\ mild form. often known ii" purpura simplex, 
seen m o:->t commonly in children. in whom. with or without artirular pain, 
a crop of purpuric ~pots appears upon the lr!J1'. lP:--" commonly upon the trunk 
and arm". .h pointt1d out hy Gra\·e::.. thi::.; form i~ not infreqm•mly a~:":ociated 
wilh diarrha~a. The dbease is i::eldom st•n;•re. There may he lo:-:~ of appetite. 
and $}i~ht an:rmia. FeYcr is not. as a rule, pre~ent. and the patients get well 
in a week or ten days. rsually regarded a~ rheumntic. and certainly a~:;o
ciatc<l. in :;onw in:-:tanc('s, with undoubted rheumatic mauife:-.tation~ . yet in a 
nu1jorit.'" of the patients the arthritis is slighter than in the ordinary rheuma
tism of children. and no other nrnnifestations are prC':=:cnt. 

(b) l'GHl'l'H.\ (l'ELIOsrs) nm:C'L\TlCA (Sc71011lci11's Disrase).-Thi5 re
markable aftection is characterized by multiple arthritis and an eruption 
which Ynries in character, sometimes purpuric~ more commonly asso-
ciated with or with erylhema c:rudalicum. rr1ic dii::.ease is most 
common in ma le!:' between the ages or twenty and thi rty. It not infrequently 
sets in with 80re throat, a .feyer from 101° to 103°, and articular paim:. The 
rash. which makes it5 appenrance first on the le_gs or about the affected joints, 
may be a simple purpura or may show ordinary urticaria! whcab. In other 
in:::tancc5 there are nodular infiltration~. not to be cfo:tinguishecl from eryth
ema nodosurn. The combination of wheals and purpura. the purpurrz urli
can.~J is rnr.\' di:-tinctirn. :Much more rarely ,·e:::ication is met with . the so
called pem ph igoid purpura. The amount of c.edcma i:o0 rnriable; occasionally 
jt is excessire. These are the cases which haYe heen de~cribed a~ febrile pur· 
puric crdemo . The temperature range, in mild ca:::es. is not high, but may 
rcaeh 10·2° or 10:~° F. 

The urine is ~ometimcs reduced in amount and may he nlbuminou:::. The 
joint nffections are usual ly slight. though as~ociatc.•d with much pain. par· 
ticularly a~ the rash comes out. may occur and the di~ease may 
return at the !'ame time for EeYcral 

The cliagno1'i-: of SchOnlein "o disease 
of multiplr nrthriti~ with p n rpnra and is Yc ry charnctcri,.,tic. 

SchOnl0in":.:. is thought hy most to be or rheumatic origin, 
and certainly nrnny the casef': haYc the character~ of ordinary rheumatic 
feyer, plw;: purpura. By many. ho,YeYer. it is re:n:mled a!; a !<pecial affection. 
of which the arlhriti~ is a manifestation atrnlog-ou~ to that which occurs in 
hrernophilia arnl in scun·y. The frequency with which sore throat precedes 
the attack, and the occasional occurrence of endocarditis or pericarclitis. are 
certainly Yery suggesli,~e of true rheumati::m. 

The ca:o0e,., U'.'.uallY do well. and a fatal en:-nt is e:drrmch- rare. The throat 
symptom::: may per:;:i.t and gi\'e trouble. In two in..:t:111ces i ha,•e seen necrosis 
and sloughing of a portion of the urnla . 

Y ISCEHAL LEslOXS IN Pcnn·a_\.-ln any form of purpura. in the ery
themas, and in urticaria dsceral lesion8 may occur. (a) Gastro-intestinal 
crises, pain. Yoiri.iling. rnehena, and diarrhcea. The attacks h aYe often been 
mistaken for appendicitis or for i ntussusception, and at operat ion the con
dition has been found to be an acu te sero·h~morrhngic infiltration of a l im
ited area of the stomach or bowel. Identical attacks occur in angio·neurotic 
c:cclrma. These eri::.cs may occur for in chi ldren before an outbreak of 
purpura or urticaria gives a clue to nature. (b) Enlargement of the 
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!:=pken is usually prc· .. cnt in thc:"e cases. (c) .:\lbuminuria and acute nephritis 
may occur and form the mo:"t ~erious complication, of which ~even cases in 
my eeries died (.1m. J. Jled. Sciences, Jan., 1904). The combination of 
purpura with colic is usually Epoken of as Henoch's purpura. 
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CHART XX.-THE RAPIDITY WITH WmcH AN1EMTA TS PRODUCED JN PURPURA H..t:M

ORRU . .\GICA, AND THE GRADUAL RECOVERY. 

Purpura Hremorrhagica.-Under this heading may be con°idered cases of 
\'Cry screre purpura with hremorrhagcs from the mucous membranes. The 
affection, known as the morbus maculosus of Wcrlhof, is most commonly met 
with in young and delicate individuals, particularly in girls; but the disease 
may attack adults in full vigor. After a few claxs of weakne's and debility, 
purpuric spots appear on the skin and rapidly increase in number and size. 
Bleeding from the mucous surfaces sets in. and the epistaxis, hrematuria, and 
hremoptysis may came profound anremia. Death may take place from loss of 
blood, or from hremorrhage into the brain. Slight fever usually accompanies 
the disease. In farnrahle cases the affection terminates in from ten da,·s to 
bro weeks. There are instances of purpura ha:omorrhagica of great maliinau
cy, which may prove fatal within twenty-fom hours-purpura fulminans. 
Thi s form is most commonl v met with in child ren, :rnd ic chnracterized 
chiefly by cutaneou" hrrmorrh~gei::. and death may occur before any bleed ing 
takes place from the mucous membranes. 
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In the diagnosis of purpura hremorrhagica. it j,., important to exclude 
scuny. which may be clone hy the consideration of thr preYious health. the 
circumstances under which the disease occurc: . and br the ab:-"ence of swelling 
of the gumc:. The malignant forms of the fe\'Cl':5. p~rticula rly ~mall-pox am! 
measles, are distinguished by the prodromcs an1l the hi:;her temperature. 

Treatment.-In symptomatic purpura attention should ht> paid to the con
diti ons under which it occurs, and measures should be employed to increac:e 
the strength and to restore a normal blood condition. Tonic~, good fooil, and 
fresh ai r meet these indications. In the simple purpura. of children. or that 
associat1·<l with slight articular trouble, arsenic ju lull clo~es should be given. 
Ko goor1 is obtai ned from the ~ma ll d ose~, but the F owler's solution shou ld be 
pushed freely until physiological effects a re ohtained. In peliosis rhcumatica 
the sodium sa li cylale ma,r be gfren. but with di:::.cretion. I confess not to 
hare seen any specia l control of the h::emorrhages h.r thi s remedy. 

Aromatic su lphuric acid. ergot. turpentine. acetate of lead . or tannic and 
gallic acids may be gh·en, and in some imtances they seem to check the 
bleeding. Oil of turpentine is perhaps the be~t remedy. in 10 or 15-minim 
(1 c. c.) do'e' three or fou r times a day. The calc ium salt<. preferably the 
lactate. may be given in closes of 15 grains (1 gm .) three or fo ur times a clay 
for a few days, to increase the coagulabilit.r of the blood . In bleeding from 
the mouth. gums., and nose the inhalati on of carbon dioxide, irrigations with 
2-per-cent. gelatin solution, and adrenalin shoul<l be tried. The last remedy 
has often acted prompt!~-. The treatment of the sernre forms is the same as 
that giYen in ha!mophilia. 

IliEMORRHAGIC DISEASES OF THE NEW-BORN 

Syphilis Hremorrhagica Neonatorum.-T he child ma:· be horn healthy, 
or there may be signs of h::emorrhage at birth . Then in a few days there 
are extensive cutaneous ext rarnsations and bleeding from the mucous sur
faces and from the navel. The child may become deeply jaundiced. The 
post mortem ehmYs numerous extravasatiom; in the intemal organs and exten
sive syphilitic changes in the liYcr and other org-an'. 

Epidemic Hremoglobinuria (ll .inckcl's Disea8e).-Il::cmoglohinmia in the 
new-bom, which occasional!~· occu rs in epidem ic form in l_riug-in in~titu
tions, is n rn r~· fatal affection. which set5 in u~uall~· nhout the fourth rlay 
after birth . The ch ild becomes jaundiced . and there are marked ga.st ro-in
test inal symptoms, with fever, jaundice. rapid respiration. and ~ometimes 
cyanosis. The urine contai ns albumin and blood coloring matter-methremo
globin. 'l'he disease has to be distinguished from the simple icterus neona
torurn, with which there may sometimes be blood or blood colori ng matter 
in the urine. rn 1e post mortem shows an ab::;ence of any septic condition of 
the umbilical vc~sels, but the spleen is swollen , and there are punctiform 
hremorrhages in different parts. Some cases ha\·e shown in a marked degree 
acute fatly degeneration of the internal organs-the so-called Buhl"s disease. 

Morbus Maculosus Neonatorum.-Apart from the common Yisceral hrem
orrliages. the result of injtuies at birth. bleedi ng from one or more of the 
surfaces is a not uncommon event in the new-horn, particularly in hospital 
practice. Forty-five cases occurred in 6.700 deli1·eries (C. W. Townsend). 
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The hlcecling may be from the naYel alone, but more commonly it is general. 
Of Towmcud's 50 ca:"es. in 20 the blood came from the bowels (mel«na neo
nr1lorum), in l! from the stomach, in l.,l from the mouth, in 12 from the 
IlO"e. in JS from the nan?J, in 3 from the 113Ye} alOUC. rrhc bleeding begin;:, 
within the fir::::.t week, but in rare im.tances is delayed to the $CCond or third. 
Thirty-one of the ca~es died and 19 recoYcrcd. The cli:::ea~e is usually of brief 
duration . death occurri~g in from one to seYen day::.. The temperature i5 
often e]e,,ated. 'The nature of the cfo:ea:-e is unknown. As a rule. nothing 
al.mormal is found post mortem. The general and not local nature of the 
affection, lts self limited character, the presence of fever, and the greater 
preYalence of the disca~c in hospitals suggest an infectious orig-in ('l'own
seu<l). rrhe bleeding may be associated with intense hrernatogenous jaundice. 
Xot every case of bleed ing from the stomach or bowel~ belongs in this ci1te
gory. U lcers of the rosophagus, stcmach, and duodenum have been fournl in 
the new-born dead of 111elmta neonatorum . '.Phe child may draw the blood 
from the breast and subseq uently YOmit i t. 

V. HlEMOPHILIA 

Definition.-.\ disea~e characterized by excei:sirn and chronic liability to 
immoderate h::cmorrhage. The liability is hereditary. and is confined to the 
male sex ( B ulloch and Fildes) . 

Histo1·y.-The origin of our knowledge of this remarkable condition dates 
from 1803, when Joh n C. Otto. a P hiladelphia phy$iC'ian, published '·au ac
count of an h:ximorrhagic disposition occurring in certain families·'; and he 
fir~t used the word "bleeder." The \rorks o[ Grnntlidier and of Wickham 
Legg give fu ll clinical de tail;:,, and the monogn.11* of Bulloch anU :Filclcs 
(Dulon & Co .. Loudon, lVll) presents in exlraortlinary detail e\'ery a'pect 
of the d isease. 

Distribution.-A majority o.f the cases ham been reported from Germany, 
Switze rl and, and the Pnitcd Stales. Jews are supposed to he more prone 
than others to the disease, but this Bulloch doubts, and he discredit~ the negro 
capes. 

SEx.-Bulloch and li'ildes claim to hare estalili~hcd hv their re.-:carches 
the fact of immunity in females. denying the authent icity of all the pulJlishe<l 
ca~es (lD) . "In none of the families of hleeders . .. do we find any un
equirocal e\· idrnce of abnormality in the women. that is to sa.v, any abnormal
ity beyond what might be expected in any collection of females taken at 
random.'' 

h11rn1T.\XCE.-Otto po inted out in h i ~ original paper that while the fe
males do not them!l-ch·es bleed ther alone tran~mit the ten<lene,·. Of 171 
rl'corded in:-;tanccs of transrni~sion, 'rno conform to the '·Jaw of N"a~se" that 
the disea!?e is transmitted by the u naffected :fernale- "the condurtor" (Bul
loch and Fildes) . T hey expla in the 11 exceptions, and concl ude that the 
disease i s not capable of being propagated through a. male. I nstances of 
ha?mophi li a without demonst rable in heritance a re very rare. 

Pathology.-Hecen t studies point to distu rbance in the fib rin formi ng 
factors as t he e.o;ential feature of the cfocosc. Almroth Wright sholl'cd that 
1he coagulation t ime in hremophilic5 was much delayed, and the rece.nt ob-
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Ecnations of Addis in 12 cases ha,·e shown that the delay may be as much 
a~ -:IO to 60 minute~. .\ccording to the cleYelopnwnt of Buchanan and 
Schmidt's views the factors in coagulation arc fihrinoµ-en 1 prothrombin, 
thromhokinll"<'. and <'<llc:iurn, and by the interacticm of the la::.t three thromhin 
is produeccl, whic·h, acting on the fibrinogen, prccipitnles fibrin. Set free 
when a wound takes pi<1ce. the thrombokina5c pn5tnt in the tissues in the 
pre::ence of euJc.iurn rapidly forms a new horly-thrombin. Sahli, whose 
studies on ha-rnophilia h:we been most important ancfintcre:?ting, bclicYes that 
there i~ an ano11H1h· of the cellular clerncnls of tlw blood, and of certain other 
cell~, C'~pcci:illy in· the walls of the n•:::se1!-l-, so that the lhrombokina:::e is not 
prodneed. ':\ lorowi1z he1ieYes that. tluornbokinnse is cleriYed from the Jcnco
cyh·s or from the platelets. One of the difTicullies in explaining the blec<ling 
in ha?mophilia js the fart Urnt the hremorrlrnge continues in spite of i.hc pres
ence or clots in and about the wound. Aclclis hclicYes thnt a higher amount 
of thromhokinn::.c is required· to produce r apid clotting in hremophilic than 
in normal blood. In a wound, coagulation may occur only in tho~c parts. as 
at the :::ide. where tlu.~ eoneent ration of lhi!' material i:; hi:.d1c~t; but the clot 
itsC'lf prcn•nts the addition of further quantitiC's of the thrombokinase from 
the ti$SUCS. and wJwn the ftU31liity of thromliin set free rrom the primary clot 
is im:ufncient comp!C'tely to roagulate the blood in the centre of the wound? 
the hleeding- may continue indefinitel_y. 

Sympt oms.-"'I'hc c11rclinal i::_ymptoms are three in number .. . an in
herited tcndrnc:y in males to bluer' (Bulloch and Fildrs) .. \ trifling in
jury, of no moment in a normal pcr5on. determines a hremorrhaP'e, which 
has no tendency to f:fop. hut the blood trickles or oozes until death fol lows 
or there is spontaneous arrest. rrhe bleeding mHy he external. internal. or 
into joints. A majority ~.f the attacks be traced to trauma but spontane-
ous bleeding mny OC'·L1r. The liability fir~t nol iced in children and per-
sists to adult life. gradually diminishing ~md eventually disappearing. Tooth 
extraction is a very common cause. Epistaxis jg a frequent occurrence, 
heading the list in Granclidier's series of 334 cases. Other local ities were ~ 
mouth -13, stomach 15, bowels 36, urethra 16, lung~ 17, and a few instances 
of bleeding from the tongue, finger-tips. tC'ar papilla. cy<'lids, external ear, 
vulrn, n:Hel, and scrotum. Tri\·ial operations, as circumcision, have been 
followed hy fatal hmmorrhage. 

Ila:-marthrosis and pcriarticular bleedings arc common. The knee is most 
commonlv attacked. and the affection has been mistakc>n for tuberculosis. 
KOnig distinguishes three sb1ges-ha?nrnrlhrosis. panarlhritis. and deformity. 

Diagnosis.-Karl l)carson's new iatro-mathcnrntical school or medicine 
has done good work in making the profession more c-arrfnl about Hs fac-t:-:, 
as wcill as its figures. Rulloch's monograph should be read hy all who value 
accuracy of obsenation and of inYesligaticn. l~orms of bleeding arc so com
mon that it is a simple matter to construct a pedigree showing an inherited 
"ha:imorrhagic diathesis." His essential for the di<lp-nosis that the individual 
should ha\·e been more or less subject to bleeding from various parts through
out his life. ccNo ~olitary h::.emorrhaf!e, howcYcr inexplicable, should, in our 
opinion, be regarded as hremophilia; it is necessary to show that the individual 
has been repeatedly attacked, if not from birth, from infancy" (Bulloch and 
Fildes) . 
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Treatment.-TI('rrnt work of a most encomaging character inclicatc:-c: that 
injc·ctions Of ~Cl'UIJI or o( cll'fi\Jrinatecl blood. Or direct tran;;h1sion h<.He l'l'l11fifk 

a},Jp effect::; in thC'se $CYere h::emorrhagic ca::es:, particnbrly in kemophllia. 
The method has been introduced by Wei l. who recommend:: the subcutaneous 
injrction of 30 c. c. of frc..;.h huma·n or ani mal ser um or the intra,·rnous in
jection of 15 c. c. The method has been i:mcce::!-'[ul in the h:.-emorrhagic di~ 
eases of the new-horn, injecting subcutaneom:Jy lO c. c .. and gi,·ing as much 
as 100 or even 200 c. c. in four or five clays (:\foss). The scrum may be ap
plied loealh· !o !he hkrding spot in h:Emophilia. Cme has fol101Yed the use 
of the anti -di phthcritic ::crnm. Inject ion of clcfibrinnted hlood has heen 
~uccei:;.o;;fu l in f:C\'rral ca~C's. and rnelrena neonatorurn has bC'en cnred by direct 
transful';iion. T.arnhc r l'~ case is rcmarbble. as the h::Pmorrhage h<.~d Leen 
gni nµ- on for three da.Y5 aml the chilcl wns dying. Jn U1c !=C'YC'1·cr ca!=cs the 
dirf'd transfusion should be t ri ed unLl the lcchuiquc is not now a matter of 
difticulty. 

VI. ERYTHRlEMIA 

(T'r1q11e:' Disease. Polycyll11rmirt T'era) 

Definit ion.-.\ cli!=.C'n!=e characterized by n pers istent increase of the red 
hlood-corpuscle5, a rondit ion of plethora. splcnomegaly. aml at times cyanosis. 
C'a>es were rrporlrcl h.r ll rncl11 ancl \\'i clal. \'aquoz. C'ahot. :l l eK crn. Sauadby 
anrl Hm:se11. and since Hl03, when I tried to put the db•Ca!=e on a firm cl inical 
ba::;is • .!?reat interest has been aronscd in the concl it ion. 

Path ology.-Wc see polycyth::ernia as a ~ccondary condition in high alti 
tudes, and in stasis of the blood in congenital heart di~ease, and in ernphye.e rna 
of the lun g~ . The high alliludc hyperglobnfo:.m is rompen!=atory to lack of 
oxygen in the air, and there is an increased acti\'ity o[ the bone marrow. I n 
erythn.emia proper thi~ sn rne jncreased ncli\·i ty or the hone marrow is pres
ent, and the d isease is r egarded ai:; a primary lesion of the erythroblastic t is
sues of the bone marrow. just as leuk;.rmia is an a ff eel ion of lhe leucoblast ic 
e1emenl$. There is als.o an increas.ed viscosil\· of the blood which favors the 
stasis and capillary engorgement. · 

Symptoms.-Thc three cardinal feat ures arc a chang(I in the appearance 
of the patient, enlargenw nt of the 8plren . and hyperglobulism . rrhe super
ficial hloocl ve:;$els., capill arice:, and veius look full, so th:it the ~k in is always 

~~;:~;~~~~~11::;1~r '~~:t~~~e 01~1 :y b~~c;x;:!n~~l~:te~~li~;cltow;~~h~:n%~~~~~!~ 
aiicl in t he cold the e_ra.nosis of the face and han(ls may he as marked as any 
that is e\·c r !=een. rrhere is often . too. a remarkahle vasomotor instability, 
e. g .. the hand becoming deeply engorged when held down. and rapidly ana~m ic 
when held up. 

The e:pleen usun ll ~· enlarged. hut not to the grcnt extent of lcukremia. 
lt may vary in from time to time. It i:.; hnrrl, firm, and painlcsf'. 

Tl;e toial hulk of blood is enoTm Ot1$IY in crca8C'd, aml the ratio of cor
puscles to plnl'mn i ~ high. 'The polycytht~mia rnnges from 7 lo J 2 or cren 
13 millions of reel rorp11!=cks per c. rnrn. As a rule. they nrc normal in ap
pearance and slrnpc ; nurlcntecl reel hloocl-eorpuscles may he present, the h~-
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moglobin ranging from 130 to IGO per cent .. hut the color index is relatively 
low. )loclerate leucocYto::-is is t.he rule wHhout any charncteristic differential 
change; a few rnycloc;·tes may he present. The specific gravity is high. 

Of other symptoms the most common are headache, flu::'hing, and giddi
ness. Comtipation is common. and albuminuria. is usually present. 'I1he 
blood pressure is high; occasionally there may be hremorrhagC's into thr- skin 
and from the mucous membranes. Recurring ac:cite~, probably in a~:-ociatiou 
"'ith splenic tumor, was present in two of my ca~e5 . 

)[orris Im~ W'portC'd a couple of caees with the general nppt nr:rnce of the 
di~ra:::e and with slip-ht cnhngenH'nt of the spl<>en, hut without pol.vc:.rthremia. 
Gei ... hOck lrns clcscrihed a Yariety, polycylhremia hyperlonica, witll increast:d 
ten--ion. arterjo-sclero~is, and nephritis. 

Diagnosis.-The triad of features aboYc referred to arc snffic icnt in the 
absence of congenital heart clit:.ease, emphysen1a. and forms of c.ranosis as5o
ciatecl with poi~oning b,v coal tar procluct5. In a few rare ca8CS the poly
cyth::emia has been a5sociatccl with tuberculosis of the ~pleen. 

Prognosis.-The prognosis is bad for cure, but the condition may persist 
for years with rca5onahly good health . Cardiac failure, ha:irnorrhage. and 
recurring ascites luwe been the µsua l mode~ of death. 

Treatment.-\\'hen there is much fullness of the head and vertigo. re
peated lileedin!!S haw gi\·en relief. Jnha}ations or oxygen may be tried when 
the cyanosis is extreme. Saline pmges and low diet are also helpful. The 
X -rays haYe done no good in my cases. Splenectomy should not be performed. 

VII. ENTEROGENOUS CYANOSIS 

(Jll cthmmoglobinamiia an<l Sulpl11wioglobi11w1nia) 

Definition.-.\ form of permanent c.rano~is due to changes in t he compo· 
sition or the h:rmoglobin of t he blood. 

Etiology.-It has long been known that with the use of certai n drugs 
changes were induced in the hremoglobin . In poisoning by potassium chlorate 
mcth:Emoglobimrmia occurs often with an actiYe hremolysis. Carbon monox· 
ide, sulphuretlcd hydrogen, the coal-tar products, acetanil ide, phenacetin, 
sulphona1, and trional may cause a chronic cyanosis. Stokvis brought for
ward evidence to show that certain cases of chronic cyanosis are associated 
with intestinal disturbances, and he gi,·es this form the name "enterog
enom~ .. , Some of the forms arc aso::.ociatecl with methromoglobinremia. others 
with sulpha:"moglohina:imia . I n a doubtful case. with absence of lesions Of 
the heart or lungs. a spectroscopic examination or the blood will determine 
if the cynno~is is of this nature, and which of the t \\'O derjvatives of hremo
glohin is causin!! it. 

There lrn\'C hcen f:.ome J 5 or 20 ca~es now on record of both forms (see 
Garrod. :\ llhutl ancl Hol\c,ton's fhAem) . 

Methremoglobinrernia.-&1·cral of the patients have hacl cl1ronic diarrhcca. 
in two :u:.soc iatccl with parasites. In Stohif:.' case there was cl ubhing of the 
fingers without any recognizable cau~c . Gib.::.on and Douglas ol>tnined from 
t he blood of their patient a ]Jllre culture of a colon organism and suggested 
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the name "l\licrobic cyanosis:· In connection with this observation it may 
be mentioned that metJu:emog1ohinremia has been met with in \Vinckel's dis
ease, in one case of which the staphylococcus has been isolated from the blood. 
But a still more striking confirmation is Boycott's discovery of an infective 
mctha:>moglobinremia in rats, caused by Gaertner's bacillus, which gives a re
markable bluish tint to the skin of white rats. 

Sulph..,moglobin"'mia .-The appearance of the patients is ''ery much the 
same. They look very badly, even death-like, but foe! comfortable, and there 
is no shortness of breath . The absence of symptoms at once suggests a drug 
habit as a cause, but the history is negative. In the case reported by Wood 
f'larke, tl1e flrst in this country, the culturC'S were negative. Tnte!'tinal di!'
tmbances haYe been present in a number or cases, and Garrod suggests that 
it i~ H chronic poisoning by hydrogen sulphide, possibly abrnrbcd from the 
intestines. 



SECTIO~ IX 

DISEASES OF THE CIRCULATORY SYSTEM: 

A. DISEASES OF TIIE PERICARDIUM 

I. PERICARDITIS 

Pericarditis is the result of infective processes, primary or secondary, or 
arises by extension of inflammation from contiguous or7ans. 

Etiology.-PitDfAHY~ so-cal led idiopathic, inflammation is rare; but it has 
been met "·ith in children without any edclcnce of rheumatism or of any local 
or general disease. Certain of the cases are tuberculous. 

Peri carditi~ from injury usually comes under the care of the surgeon in 
connection with the primary wound. The trauma may be from within. due 
to the passage of a foreign body-a needle, a pin. or a hone-through the 
cesophagus- a variety exceedingly common in cows and horses. 

SECONDARY: (a) Occurs most frequently in connection with rheumatic 
fever. The percentage given by di fferent authors ranges from thirty to sev
enty. In our 330 cases of rheumatic fever (Johns llopkins H ospital) peri
carditis occurred in twenty-practically 6 per cent. The articular trouble ma!· 
be slight or, indeed, the disease may be associated with tlcute tonsillitis in 
rheumatic subjects. Certai n of the so-called idiopathic cases have their origin 
in an acute tonsillitis. The pericarditis may precede the arthritis. (b) In 
septic processes; in t.he acute necrosis of bone and jn puerperal fever it is not 
uncommon . ( c) In tuberculosis, in \Yhich the disease may be primary or part 
of a general inrnlrnment of the serous sacs or associated with extensive pul
monary disease. (d) Jn the fen•rs. Rot infrequent after sca rlatina, it is rare 
in measles, small-pox, typhoid fcrnr. and diphtheria. Jn pneumonia it is not 
uncommon, occurring in 31 among 665 in my clinic (J. A. Chatard) . In 18-1: 
post mortems thC'rc were 29 instancC's of pericarditis. lt is most frequent in 
double pneumonia. and in our series with disease of the right side, if onl!· 
one lung was im·ohcd. Pcricarrlitis sometimes compl icates chorea; it was 
present in 19 of 7!3 autopsies which I collected; in only 8 of these was arthri
tis present. (e) Termina l pericarditis. In gout. in chronic Bright's cfo:eai;;.e 
-pericardile brighliq11e of the French-in arterio-sclerosis. in scuny, in 
diabetes. and in chronic illness of all sort::; a latent pericarditis is common 
and is usually oYcrlookcd. 

(f) By .zf:xte11sion.-J n plenro-pnenrnonia it forms a ~erions complication, 
and was present in 5 cases of JOO post mortems. It is mo:?'t often met with 
in the pleura-pneumonia of chi ldren and of alcoholics. " ·ith sim ple pleurisy 
it is rare. In ulcerati\'C cndocardit is. purulent myocarc.lit.is, and in aneurism 
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of the aorta pcricardilis is orcasiona11y found. It may also follow extension 
of lhe di!-ll'a~e from the media~tinal glands, the ribs, sternum, \'ertebr::e, and 
even from lhe nhclomina l vi!:lcera. 

The ordinary pus cocci, lhe pneumococcus, and the tubercle bacillus are 
the chief organi~ms met with in acute pericarclitis. 

Perirarrliti~ occurs at all ages. Cases ham been reported in the fetus . 
In the ncw·born H may re5ult from septic infection through the na\1el. 
Throughout childhood the incidence of rheumatic fever and scarlet fever 
makes it a frequent affect ion. whereas late in life it is most often associated 
with tuberculosis, Bright's disease, and gout. Males arc somewhat more 
frequently attacked than females. The so-ca lled epidem ics of pericarditis 
have been outbreaks o[ pneumonia with thi s as a frequent complication. 

ACUTE FIBRINOUS PERICARDITIS 

'This. the most common and benign form, is dist ingui shed by the small 
amount oi exudate which coats the surface in a thin layer. 

It may be partial or genera l. Jn the mildest grades the membrane looks 
lu~tre l c~s and roughened. due to the presence of a thin fl brinous sheeti ng, 
wh ich can be lified with the knife, showing beneath an injected or ecchymotic 
~erosa. As the fibriuous sheeti ng increases in thickness the constant move
ment of the adjacent surfaces gives to it sometimes a ri dge-like, at others a 
honeycombed appea ra nce. With more abundant fibrinous exudation the 
membranes pre~cnt an appearance resembling buttered surfaces which have 
been drawn apar t. The fibrin is in long shreds, and the heart presents a 
curiously shaggy appeara nce-the hairy heart of old writers, cor villosum. 

In mild grades the subjacent muscle looks normal, but in the more pro
longed and severe cases there is myocarditis, and for 2 or 3 mm. beneath the 
\'isceral layer the muscle presents a pale, turbid appearance. 'Many or these 
acute cases are tuberculous and the granulations are easi ly overlooked in a 
i.: upcrficial examinati on. 

'!'here is usually a sl ight amount of fluid entangled in the meshes of fibrin, 
but there may be very thick exudate without much serous effu sion. 

Symptoms. -Unless sought for there may be JlO objective signs, and for 
this rea~on it is oflen oYerlooked, and in hospitals the d isease is relatively 
more common in the post mortem room than in the wards. 

Pain is a vari able symptom, not usually intense, and in this fo rm rarely 
E>xcitecl by pressure. It is more marked in the early stage, and may be 
reforrecl either to the prrecord ia or to the region of the xiphoid cartilage. 
lnn<lnces are recorded ot pain of an aggravated and most distressing character 
l·esembling angina . Fever is usually present, but it is not always easy to 
~ay how much d<'pcncls upon the primary disease, and how much upon the 
pericardith":. It is ns a rule 110t high. rarely exceeding 102.5° F . In rheu
matic cnst•s hyperpyrexia has been observed. 

P11YSICA I. 8 1cJNs.-!nspection is negatiYe; palpation ma.r r eveal the pres
enre or a cfo:tinrl fremitus caused by the rubbing o( the roughened pericardi a] 
s11rfare$;. Th i::; is usually best marked over the ri ght ventricle. It is not 
alwnrs to be felt, even when the friction soun d on auscultation is loud and 
clen~. Au . .;;cullalion: 'rh e fricti on sound , due to the movement of the peri-

GO 
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cardial surfaces upon each other, is one of the most (1i~lim·tiYe o[ physical 
signs. It i~ doulJIP, corrrsponding to the sy~:lolC' nn1l clinl'to\1•; hnt the syn
chronism with tl1c heart sotmds jg not accurate, and tl1(' to nnd fro murmur 
usually ontla~ts the time occupied hy the first and sceoncl sound. In ran_• 
instances the friction is single; more frequently it appcarf.:. to be lripk• in char
acter-a sort of canter rhythm. The sounds ha,·e n peculiar rubhin~. grating 
quality, characteristic when once recognized, and rarely simulated hy emlo
c:udial murmurs. Sometimes instead of grating there h; a creaking <Jna\ity
thc bruit de cuir 1rnuf-thc new leather murmur of the French. rrhc pC'ri
card ial friction appears superficia l, very close to lhe ear, and is mrnally inlcn
sificd by pressure with the stethoscope. It is best heard over lhe riglil ,·cn
tricle. the part or the heart which is most closely in contnct with the front 
of the chest-that in the fourth nncl fifth inlcrspaces and adjacent portions 
of lhc sternum. arc jnstanccs jn which the friction is most ma1·kr1l at 
the base, O\'er the aorta, and at the superior refl ection o[ lh c pcricarcliurn. 
Occasionally il is best heard at the apex. It may he limited to a very nu1Tow 
area, or it may be transmitted up and down the sternum. There are, hmr
ever, no definite lines o[ transmission as in cndocardial murmurs. An im
portant point is the variability of the sounds, both in position a nil qw1lity; 
they may be heard at one visit and n ot at another. 'l'he maximum of in
tensjty will be found to vary with poFition. Friction may be presl'nt with a 
thin. almo~t imperccptihle, layer of exudate; on the other hand it may not he 
pres.cnt with a thick, buttery Jayer. The rub may be cnlir(•\y oh::.cured by 
the loucl bronchinl ralcs in pneumonia, in which cli::.ease pcricanlitis is not 
recognized clinicall)' in more than half the cases, only 13 in 31 cases in my 
series. 

Diagnosis.-Thcre is rarely any difficulty in determining the preF>cnce of 
a dry pericarclilis, for the friction sounds arc di~tinctirn. The double 11111rm11r 

of aortic incompetency may simulate closely the to and fro pericanlial rub. 
I recall several instances in which this mistake was made. rrhc constant char
acter of lhc aol'lic murmur, the direction of lran::.rnission, the phenomena in 
the arteries, and the associated conditions o.f the disease should be suflicicnt to 
preYent this error. 

Plcw·o-perica-rdial friction is very common, and may he associated with 
cndo-pericardilis, particl1larly in cases of plcuro-pneumonia. 1t is frequent, 
too. in tubercu losis. lt is bf'st heard oYcr the left border of the hf'a.rt, and is 
much affected by the respiratory movement. Holding th~ hrcnth or takin;t 
a deep inspiration may annihilate it. The rhythm is not thc simple t.o :incl 
fro diastolic and systolic, hut the respiratory rhythm is supcra<llled, usually 
intensifying the murmur during expiration and lessening it on inspiration. 
] n tuberculosis or the lungs there are instances in which, with the friction, 
a loud syF>tolic click is hcarcl, due to the compres::..ion or a thin lnycr o[ lnng 
and the expulsion of a bubble of air from a small softening- focus or from a 
bronchus. 

And, lastly, it is not very uncommon, in the region or the apex heat, to 
h ear a series o[ fine crcpitant sound s, s,yF>tolic in lime, often very distinct, 
~uggestive of pericarclial adhesions, but heard loo frequently ror this cau::.e. 

Course and Terrnination.-8irnple fibrinous pcricardilis never kills, but it 
occurs so often in connection with serious affections that we have frequent 
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opportuniiil'~ to H'l' al l Rfag('S of its 1n·ogrt>s~. In the majority of ca!:=(·S tl1P 

inflammation ~ult=-iill'jo; an'1 the thin fihrinou:-:; lamin:r gradually become con
verted into <:onnt•di\e lis:-;uc, wh ich unites the pNieardial il'aYCS firmly to
gether. .\ nry thin Jayt•r may '·clra r· ' without kw in;:( adhesion:::. ] n other 
im.tancc:; the i11fl:1m111ation Jll'O!!TCs~cs. with increasr of the exudat ion, an<l the 
condition i:-; changt•d from a '·dry" to a "moist'' pericar<lilis, or the pericardit is 
wHh l·ffu~ion. 

Jn a frw in~t:mces-prohnbl .r always t11hPrculo11s-lhC' sim ple- plastic peri
cardifis bl·eornl'S c-hronir, and great thi ckening of both Yisceral and pa1ietal 
lnyers is gradual ly induced. 

Plml CARDTTfS Wl1'JI El•'FUAION 

Etiology.-Commonly a di rect s.cqucncc o[ l11C' dry or plastic pericnrclitis, 
of whi('h it iH f'Ollll'tinH'~ called lhe Rl'COml this fon11 is ro11111l most 
f1w1uPntly in nHwci:.1lion with rheumatic feye r, nncl scpticremia. 
nnd ~ets in uRunlly with the symptom s aboYe dc~crihl'(I. namely, pra::-conlial 
pain, with i:;Jig"hl [C'YC'r or a distinct chil l. 

In child rt1n the dii:ease may, like plenriRy. come on without loca l syrnp
tomR, nnd. artc r a week or two of failin g health, :i.l ight feyer, f::horlnC'ss of 
lirrath, nncl incn•nRing pallor, the phpician ma~' find, to his at>loni:::h111(;'11t, 
t'ip-n:-> of JllO~t C'XfC'nsivc pericardia} effus. ion. rf'hC~C Jaknt C3SC'5 arc often 
tuliC'rc11lous-. W. Ewart has called special attention to latent nncl ephemeral 
lWl'iC'ardin l effnsionf', which he thinks arc often of sho rt durntion and of 
modcrntl' Rizc, with an ah~ence of the pain[ul fe;.1lure::; of peric·arditis. 

Mol'bid Anatomy.-The effusion may he ~e ro-fi hi·inous, h;.ern orrlrngic, or 
purulcnl. 'l'hc amount \'nrics from 200 lo :mo c. c. to 2 li t rr~. Tn the cases of 
ECro-fibrinout; exudati on the pericardial memhranf's nn• cove red with thick, 
creamy fibrin, whic·h may be in ridg('s or honcycomhcd, or mrry present long, 
vi llous exten~ions . 'l'hc parietal layer may be sen~ ral mi\lirndrcs in thick ness 
and may for111 firm, J('athcry membrane. The h:rmorrhagic cxudalion is 
usually with l ul)('rculous, or with cn nccrous pericarclilis, or with 
the cli~easc in the aged. The lymph is lef=s abundant. but both ~mrfoccs are 
injected ancl often show num C'rous h~morrhages. '!'hick, cu rcly ma~ses of 
lymph arC' usua lly found in the dependent part of lhc S; IC' . Jn many cases the 
dfusion is n•ally r-:ero-puru lcnt. a thin, turbid C>xu<hltion conta ining flocculi of 
fiUri n. 

The pcricrmlinl layers are greatly th irkC'tled and coH•rcd with fibrin. 
'n1en tllC' f-luid i ~ pus. they prer-:.cnt a grayish. roup:h, granu lar r-:.urfacc. Somc
limcr-:. there a rC' di~tincl erosions on the ,·ir-:.ceral membrane. The heart mu scle 
in llH.'!:'C cn~<·s become~ iiwoh·ed to a greater or }C$S e\tcnt and, on section, the 
tissu(', for a depth o[ from 2 to 3 mm., js pale and tnrbicl, nnd :i.hows ('videnrc 
of fnlty and granu lar change. Endocarditi s cocxij:l.h; rrequenlly, hnt rarely 
results from the ex tension of the inflammation through the wall o[ the heart. 

Symptoms.-]1~yen wilh copious effusion the onset :rncl cour~e may be so 
insidio11s flrnt no suspiC' ion of the true nature of the dij:l.cai;;e is arou~ed. 

As in Uw \-\i mpl e perirarditis. pain may be pre~ent, either r-:.harp and stab
hing or ns n Sl' nsr of diRln'~R antl di~comfort in the canliuc region. lt is more 
frequent \\ ith dfu::-ion than in the p la::.tic fo rm. Pressure at the lowe r end of 
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the sternum usually aggraYnles it. Dyspntt'n is a common and important 
!;j·mptom, one whiC'h, pl'rhaps. more than any othl'r, excites suspicion of grave 
disorder and leads to t<lrl'ful examination of heart and lungs. The patient is 
restless, lirs upon lhr left side or, as the effusion increases, sits up in bed. 
Associall'd with the dyspna'a is in many cases a peculiarly dusky, anxious 
countenance. 'l'he pul~c is rapid, small. sometimes irregular, and may present 
the characit.1 1·~ known :1s pulsus parado.ntS, in which during each inspiration 
the pulse lwaL IJt•cornes wry weak or is lost. Thef:e symptoms arc due, in great 
part, to tlu' direct nwc·hanirnl effect of the fluid within the pericardium which 
embaiTll~!"C's the heart's ndion. Other pressure effects are distention of the 
Yein~ of ilw 1wck. tl_yRplrngin . which may be a marked symptom, and irritatiYe 
cou,!!h fron1 <·omprt\!-':-;ion or the trachea. Aphonia is not uncommon, owing 
to con1JH'l's~io11 or irrilalion of lhe recurrent lal'yngeal as it winds round the 
aol'la. In rna~:;i\'C cfl'uf'.ion ihc pericardia! ~rte occupies a large portion of the 
antcro-lall'ral region of lhc left side and the condition 11as frequently been 
mistaken for plcuril"y. Even in moderate grades the left lung is somewhat 
cornprc~1'Cd, an additional element in the production of the dyspncea. 

Orral n1:-t.lc~~m·~s, insomnia, and in the la ter stages low delirium and coma 
arc symptorn1' in the more severe cases. Delirium and marked cerebral symp
toms nrC' :w~odatcd with the hyperpyrexia of rheumatic cases, but apart from 
the ordinary drlirium thrrc may be peculiar mental symptoms. 'l'he patient 
may heC'omr llll'lancholic and ~how suicidal tendencies. In other cases the 
co1;ditio11 TC~emhl<'s rlo!'el.r delirium tremens. Sibson, who has specially de
scribed lhis condition, t'lah.'S that the majority o[ such cases recover. Chorea 
may ril~o orcur, as was pointed out by Bright. Epilepsy is a rare complica
tion wliith has orc·nnrd during paracentesis. 

PHYSICAi~ S10Ns.-/n,...peclion.-In children the prrecordia bulges and 
with copious exudation the ant.ero-l ateral region o[ lhe left chest becomes 
cnlargc(l. A wavy impulse may be seen in the t.hird and fourth interspaces, or 
there niay be no in1pulsc visible. The intcrcostal spaces bnlge somewhat and 
there may be marked o.xlc111a of the wall. The epigastrium may be more 
prominent. Perforation externally through a space is very rare. Owing to 
the comprcs!-!ion of the lung, the expansion of the left side is greatly dimin
i,liecl. 'J'hc diaplirng-111 and left lobe of lhe liver may be pushed down and 
may produrc a distiuct. prominence in the epigastrie region. 

l)alpaliun.-.\ gradual diminution and final obliteration o[ the carcliac 
impulH• h.; a ~triking fra.turc in progrcssire e[usion. r_}'he position o[ the 
apex ht1at i!' not con~fant. In large effusio?1s it is usually not felt . In children 
as the fluid rolh•ds the puh:ation may be best seen in the fourth space, but 
thi~ m:iy not he lhc npPx it13clf. The pericarclial friction may les!=en with 
the effusion, though it often persists at the base when no longer palpable 
over lhe rjgJit ventricle, or mas be felt in the erect and not in the recumbent 
posture. Fluduation can rarely, if e,·er, be detected. 

Perrns.~ion girc~ moi-:t important indications. rrhe gradual distention of 
the pericnrdial ~ac pm•hrs aside the rnargins of the lungs so that a large area 
comes in conlac-t wit Ii the clw:;t wall :ind gives a grea tly increased percussion 
du Inf'!-!)-:. ' l1he f'orn1 of tlii~ dulnc1':-; h; irregularly pear-shaped; the base or 
broad !-!udnce llirl'('f.(•11 downward and thr stem or apex directed upward 
towurcl the 111<111uhriun1. There i:. a disp1·oportionale extension of dulness 
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upwaril anrl to the right, wilh dulne~s in thr righl fifth inlN:-pnl'C C'xtcn<ling 
one or two inchc;;; to the right of the !'icrnum (l:okh ·~ ::ip:n). Thr dulncss 
may cxfrnrl lo the lcfl beyond the apex heat. ThPrl' may hl' m;trkr<l clificr
C'lltC'Fo in the area of natne$S in the erect and rrcumhenl po~tnrr~. Jn large 
ffui'ion~ there may be impair<'d re~onancc in the lcft uxilla, and R.1111bcrger 

<:ailed attention lo an area of dulncss near th(' angle of the:> ~rapuht with 
bronchial breathing, which may alter when the patient Iran$ forwanl. 

A uscullalion.-The friction sound heard in the <'arl.\ may cli!'.-
appear when the effu~ion is copious, but often per~i~l s at the or at the 
limited area of the apex. H may be audible in the errC'i and not in \hr recum
bent poeture. With the absorption of the fluid the rrietion return,. One of 
th(' rnosi important Sif,'llS is the gradual weakening of the lH'arl :::.ounrl~. \\hich 
with lhe incrcai::.e in the effusion may become 80 mufllrd ancl indi~tinct as to 
be scarcely aud ible. The hcnrfs actioJ) is usually incrras.cd anrl the rhythm 
disturbed. Occasional ly a systolic endocarclin.l murmur is heard. Early and 
persistent accentuation of the pulmonary second souml may he present. 

Important accessory signs in large eITu8ion arc due lo prr!':~urc on the left 
lung. The antcro-latcral margin of the lower Johe i8 pushrd ai;:idc arnl in 
::ome instances comprcssr11. so tlrnt percus:::ion in the axillnry n'gion, in anrl 
just below the trnnsYcr:.:c nipple line, gi\'CS a modifiell pcrr·us!'ion notr. usually 
a flat lympany. Variations in the po~ition of the patient may mate-
rially this modified percussion area, oYcr which on auscultation lht•re either 
feeble or tubular breathing. 

Course.-Cascs vary extremely in the rnpidity with whirh the effu~ion 
takes place. ln every instance, when a pericarclial friction murmur has been 
detected, the practitioner should first outline with rarc-u~ing the aniline 
pencil-the upper and latera l limits of cardiac d11lnc~~. secondly mark the 
posi t ion oi t he apex bea t , antl thirdly note the intenl'il.v of Ll10 heart 8ouncls. 
In many instances t he exudation is slight in amount, n•arhcs n rnaxirnum 
within forty-e ight hours. and then gradually sub~irle8 . ln other instances 
the accumulation is more gradual ancl progrc~sirc. inrr0asing for scnral 
weeks. rro such cases the term chronic has hecn applied . The rapidity with 
whi ch a sero-fibrinous effusion may be ahEorhecl is surprisinl!. The pos~ibility 
of the absorption of a purulent exudate is shown by tlw cases in which the 
pericardium contains scrrti-Fol id grayish mas$CS in nil i-.tng('s o[ cnlcification. 
With scro-fibrinous effusion. i[ moderate in amount. 1'<.'C'O\·crv i:;; the rule, wjth 
incYitable union, howeYer, of the pcricardial layer~. Jn - F~mc of the septic 
ca::('S there is a rapid formation of pus and a fatal rrsuli, may follow in 
three or four clays. l\ l orc commonly, when death ocrurs with large cffu$ion, it 
is not until the ~ccond or third week and lakes place hy g-rn<lu:1l asthenia. 

Prognosis.-fo the sero-fihrinous rfl'usions the outlook is good, and a large 
majority of all the rheumatic cases recoYcr. 1'he pumlcnl cffu~ions a.re. of 
course, more dangerous; the septic cases arc usually fabll, and recovery is rare 
in the slow, insidious tuberculous forms . 

Diagnosis.-Probably no serious disease is so frequently O\'erlooked by the 
p ractitioner. Post mortem experience shows how oft-en pcrira]'(lilis is not 
recogn ized, or goes on to resolut ion nnd aclhe$ion without ;1ltrnding 11oiice. 
In a case o[ rheumatic fever, watched from the outset. with the attention 
directed dai ly to the heart, it is one of the simplest o( diseases to diagnose; 
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but when one is called lo a ca:-::c for the first timr nrnl find:-: pl'rlrnp:1 an in~ 
creased area of pncc.:onlial dulnc~~, it i:; oflcn n'1·y hanl to ddcrn1i1ll' with 
certainty whether or not effusion is JHCScnt. 

' l'hc <liflicully 11:..ually lies in disliugui!'.hin~ hctwrrn flih1tation of lhP 
heart and pcrirarclial cffu~ion. ~\llhough the difTl'rrnlial ~igns arC' i-irnple 
enoug-h on paprr, il is notoriously din:culi in rt.'rlain c·n~l·~, part iutlarly in 
stout person~, to say which of the conditions exists. 'J'hc points which dc:scne 
attention are: 

(a) The character of the impuh~c, which in dilatation, particularly in 
thin-chested people, is commonly Yisiblc and wa\·y. 

(b) The shock of lhc cardiac sounds is more d ielinctly palpalilc in dila
tat ion. 

(c) T he area. or dulncss in dilatation rarely has a ll'inngu lar form; nor 
docs it, except in of rnilral slcnosis. reach ~o h igh !he !('fl ~lcrnnl 
margin or so low the fiflh an<l sixlh inter~part'S willto11l or palpablr 
impul~e. .\n upper limit of dulncss shifling with change o[ po::;ilion Rpeak~ 
slro:igly for cffu<ion. 

(d) In dilatation the heart sounds arc clcarrr, ofll'n ~lrnrp, rnhular. or 
fetal in charadcr; gallop rhythm is common, whereas in cfl'u~ion the ~aunt.ls 
are distant and mufllcd. 

(c) Harcly in dilalation is the distention rnfficicnt lo romprc~:--; tlw lung 
and produce the i.ympanitic note in the axillary rrµ"ion. or Jlaliwss hehind. 

(f) The X-ray picture may be very definite, and unlike 311)' form o[ dila
tation or h.vpcrlrophy of the heart. 

The number o[ excellent ohseners who ha\"C acknowlrclg1 11l that thry haYc 
failed rnmctim('S to cfo:rriminate between lhr~C' hrn rondilion~. nnd who haYC 
indeed performed paraccnlcsis cordis instead o[ lHll'UCC'ntc~is pericanlii, is per
haps the best comment on the difficulties. 

Massive ( l Yo lo 2-lilre) exudations hal'c been confonmlc<l with a plcurnl 
effusion. On more than one occasion the perica rdium lrnK \JPC'n Lippt'(l unr11•r 
the imp1·c8sion that the cxuclalc was plcuritic. The flat iympany in lhc infra
scapu la r region, lhe absence or w('ll defined mon1hle du\1w~s. an<l the 
mullled sounds a rc indicative points. Followed [rom day to clay there 
rarely much difTicully, but it is different when a palirnl . for thC fir~t Lillle 
pre~ents a large area or du lncss in the anlcro-lalcral of lhc left c·hc:-:l, 
and there is TIO to and fro pericardial friction llllll'lllllr. ). Jany or the CilS('S 

have been regarded as encapsulated pleural effu•:ions. 
A special difiiculty exists in recognizing the large rxudatC' in pnC'umonia. 

The effusion may be very much Jargcr than the ~igns indiC'atc, and Llw in
vohcment of the adjacent lung and pleura is conru~ing. J n at lra~t three 
cases in our series we should have tapped the sac; post mortem the effusion 
was more than a litre. 

'I'he nature o[ the fluid can not positively he ddermined without aspira
tion; but a fairly accurate opinion can be [ormccl from the nature of the 
pr imary disease and lhc general condition o[ the pat irnt. Tn rheumatic cases 
t he exudation is usual ly sc ro-fibrinous; in septic nncl t11brrr111ous cases it is 
often purulent from lhc outset; in senile, nephritic, and luherculous ca~cs the 
exudate may be h::cmorrhagic. 

Treatment.-Thc patient should have absolute quiet, mentally and bodily, 



PERICARDlTIS 767 

so as to reduce to a minimum the heart's action. Drugs gi\'cn for this pur
po:-c, :;uth as ac:onilc or digitalis, arc of doubtful ulilily. Loc:al hloodlelling 
by cupping or leeches is cer tain ly advantageous in robust subjects, particularly 
i11 the c:a:-cs of c.xtrmdon in plcuro-pncumonia. 'l111C ice bag i::; of great nilue. 
Lt may he applied to the pr::ecordia at first for au hour or more at a time, and 
then continuously. H reduces the frequency of the heart's action and seems 
to retard the progress of an effusion. Blisters arc not indicated in the early 
stage. 

When c ffu~ion is present, the following measures lo promote absorption 
may be adopted : Bli<ters to the praocordia, a practice not so much in vogue 
now as formerly . H is su rpris ing, however, iu some im5la nccs, how quickly 
an cfruf; ion will subside on their application. Purges and iodide of potassium 
arc of doubtful utility. The diet should be light, dry, and nutritious. The 
action or the kidneys may be promoted by the infusion o[ di gitalis and potas
sium acetate. 

With an cffu-::;ion, so soon as signs of serious impairment or lhc heart 
occur, HS indicated by dyspnU'a, sma ll, rapid pulse, dusk,v, anxiom; coun
tenance, paraccntcsis, or incision of the pericartlium, should be performed. 
With the ::;cro-fibrinous exmlatc, such as com mon ly occurs a[tcr rheumatism, 
aspiration is sufficien t; but when the exudate is purulent, the pcricar<lium 
should he freely inci::cd and freely dr<1ined. The puncture may be mnde in 
the fourth or fifth intcrspace, in or outside the nipple line. In large effusions 
the pericardium can be readily reached without danger by thrusting the nc:~edlc 
upward and backward close lo the costal margin in the 1crt costo-xiphoid 
angle; or the needle may be introduced outside the left nipple line. The 
results of paracenlcsis of the pericardi um have so far not been sali~fadory. 
WW1 an earlier operation in many insta nces and a more radical one in others 
-incision and free drainage. not a~piralion, whrn the fluid i:; purulent-
the percmtagc of will be grea lly increased. Hepcatcd tripping mriy 
be nrrdcd. One case tuberculous efrusionJ tapped three times, recovered 
completely and was alive three years afterward. 

CURONIC ADUESIVE PELUCARDl'£lS 

( .l dhcrcnl P ericardium., lnduralive 111ecliaslinopericarditis) 

The remote prognosis in pcricarditis is very variable. A large majority of 
these ca:::;cs gd \H'll and hiwc no further trouble, but in young persous ~l'rious 
results sometimes fo llow ad hesions and thickeuing of the hlj'Crs. As Sequira 
has pointed out, the danger is here directly in proportion to the amount of 
dilatation and \l"('<lkcning of the pericardium in consequence or the inflamma
tion. 'J'hc lo'' o[ the firm support afforded to the heart by the rigi<l fibrous 
hag in which it is inclosed is the important factor. There arc two groups of 
cases of adherent pericardium. 

(a) Simple adhesion of the peri- and cpica rdial layers, a common sequence 
of pcricanlilis, met with post m ortem as an accidental lesion . 1t it:i not 
n ecessa rily associated with disturbance in the function of the heart, which in 
a large proportion of the cases is neither dilated nor hypertroph ied. 

(b) ,\dhercnt pericardium with chroni c mediastinitis and union of the 
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outar layer of the pericardium to the pleura and to tlw d1r4 wall~. rrhis 
constitutes one of lhe most :;;c rious forms of ca rdiac cli~t·a::r, parlit'111<1rly in 
early li fe, and may lead lo an ex treme grade of hypertrophy ancl <l ilalatim1 of 
the heart. The peritoneum may be in,·olrnd with perj}1cpatiti:;;, cirrho:-;i~, and 
asciles (Pick"s cfoease) . 

Symptoms.- 'rhc symptoms of adherent pericardium arC' tho~e of hyper
trophy and di latat ion of the heart. and late r of ca rdiac in sunic·irnt~·. c: . D. 
Ilead in a careful st udy of 59 cases diYidcs them in to (1) a ~mall ~iiC'nt group 
with no symptoms, (2) a Jarger group with all the Iealnr<'~ of c;1nli.1c di~l'Me, 
and (3) a group compri sing 11 cases in his series in which the fralurC's were 
hepatic. Tot.hi s last group much attcntjon ha s been paid Ri ncc Pick's dr:-:c:rip
tion. The hepatic features dominate the picture and the diagnosis of cirrhosis 
of the live r is usuall y made. Recu rring ascites is the special fralure. One or 
rny patients wa s tapped one hundred and twenty-one UmrR. There i~ chronic 
perHoniti s, with great th ickening 0£ the capsu le of the li \'C r and consequent 
contraction of the organ. 

Diagnosis. - The fo llowing are hnportant points in the diagnoRis: ins pee~ 
tion.-A majority of the signs of rnluc come under this hcntl ing. (a) The 
prrecordia is prominent and there may be markc<l ai;;ymmd ry, owi ng- to the 
enormous enlargement of the heart. (b) The exte nt or the canliac impubc 
is grea tly increased, and may someti mes be se('n from the third to the Fixth 
int erspaces. and in ex treme cases from the r ight parai;;lernal line to outF'!ide 
the left nipple. (c) The character of the ca rdi ac impulse. rt is unrlulnlory, 
wavy, and in the apex region there is marked "}·stolic retraction. (d) Dia
phragm phenomena. Walter Broad bent has called attent ion lo a ver_y va luable 
sign in adherent peri ca rdium. When the heart is adherent O\'C I' a large a rea 
of the diaphragm there is with each pulsation a syc;lol ic lug, wh ich may be 
communjcated through the diaphragm to the poi nls of its allnch mcnt on the 
wall, causing a visible retraction. This has long been recognized in the re
gion of the seventh or eighth rib in the left parnstcrnal line, hut Broadbent 
called atlenlion to the fact that it was frr~ucn llv hc't H'Cn on lhe left side 
behind, between the e leventh and twelfth rib:.:.. Thi s il' a vcr_y valuable and 
quite common sign, and may sometimes be very loralizcd. Onr dilliculty is 
that, as A. W. Tall ant has pointed out, it may oceu r in thin chested pt'r:::ons 
with g reat hypert rophy of lhe heart. Sir \\' il liam Broa1lhcnl ra iled allen
(ion lo lhe fa ct that owing to the altachmr nt of lhe heart lo lhc C<'nlral ten
don of the diaphragm thi s part does not descend with inR-piration, during 
which art lhere is not the visible movement in the epi~aslrium . (e) Dias
tolic collapse of the cervica l veins, the so-called Fri cd rcich's sign. This is 
not of much moment. 

Palpation .- 'l'hc apex beat is fixed, and turning lhe palicnl on !he left 
side docs not a lte r its position. On placing the hand O\'Cr ihe lwarl there is 
felt a diastolic shock or rebound, whi ch some have regarded as the most re
liable of all signs of adherent pericardium. 

Percussion.-'l'he area of cardiac dulncss is usually much increased. In 
a majority of h1sta nces there arc adhesions between the pleura and the peri
cardium, and the limit of card iac dulness above ancl to lhe left may be fixed 
and is uninfluenced by deep inspiration. 'l1his, loo, is an uncertain sign, in
asmuch as there may be close adhesions between the pleura aud lhe peri-
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cardium and hrtwr('n the pleura and the chest wall, which at the same time 
allow n \'C'l'J" c·on~idC'rnble degree of mobility to the edge or the lung . 

• l wu·tdlrrlio11.-'l'lw phenomena are variable and uncertain. In the cases 
in c·hilrlrm wilh n hh·fory of rheumatism enclocarclitis has usually been pres
t·nt. En•n in !he ab!'rnre or chronic enclocarditis, when the dilatation reaches 
a certain :rrndc, there are murmurs of relath·e insumcicncy, which, as in 
one ra!'l' I hnn' rrrorded. may be present not only at the mitral but also at 
th<.• tricu:-:picl and pu lmonary orifices. Theodore Fisher has called attention 
to the fact that there may be a well-marked prei:.ystolic murmur in connection 
with adheren t pericardium. Occasionall.v the layers o r the pericardium are 
nnitrd in phlC{'ti by st rong fibrous bands, 5-7 mm. long by 3-5 mm. wide. 
ln onr i:rnrh ra~C' Drasche heard a remarkable whirring, systoli c murmur with 
a iwan~ing quality. 

Thr pul!' uH pnradoxus, in which during inspirati on the pulse-wave is 
snrnll and [cchlc, is sometimes present, but it is not a diagnostic sign of 
either f.liniplC' pcricardia l adhesion or of t he cicatricial inecliaslino-pericarditis. 

rardiol.11si,11, Hrauer's operation, has been proposed for this condition and 
11as hC'('ll hC'lprn l in a rew cases. Four or five centimetres or the fourth, fifth, 
and sixth left ribs with a couple o.f centi met res of the correspond ing cartilages 
are re~rdC'd, by whiC'h means lhe heart's action is less embarrassed . It is a 
justifiahlc pro~·ellure in "elected cases-i n, for example, a child with a very 
large, tumulluouf.l l)' arting heart, with much bulging of lhe chest. 

II. OTHER AFFECT-IONS OF THE PERICARDIUM 

Hydropericardium.-'rhe pericardi a] sac contains post mortem a few cubic 
centimetres of rk1ar, citron colored fluid . In connection with general dropsy, 
due lo kidnr.v or heart disease, more commonly the former, the effu sion 
may be exCC'8~ive. adding to the ernbn rrassment of the heart and the lungs, 
pnrticularly w!wn lhc pleural cav ities are lhe seat of simila r transudation. 
'] 'he re are rarC' i11"t11nres in which effusion into the pericardium occurs after 
~rarkt fen•r with few, if any, other dropsica l symptoms. TJyc.l ropericarclium 
is frequently ovcrl ookccl. 

r n rnre rast'5' tht• scrum has a milky charneter-chylopericardium. 
Hremopel'icardium.- rrh is condition is met with in ancurism or the first 

part or lhc aorfa. of the card iac wall. or of lhe coronary arteries, and in 
rupture and wounds or the 11eart. Death usually follows before there is time 
for the production of sympto1i1s other than those of rapid heart failure due to 
comprr~:;:ion . l n rupture of lhe heart lhe patient may li ve for many hours 
or ('Y('n dn,\·~ wilh s_ymptoms or progressive heart failure, dyspncea, and the 
physical signs of effusion . 

In the pcrirardilis of tuberculosis, of cancer, of Bright's disease, and of 
old people the inflammatory exudate is often blood stained. 

Pneumopericardium.- 'l'his is an excessively rare condition, or which 
Waller .Ja11"'' ""'able t o coll c~t only 38 cases in 1903. J have met with but 
mw in~fnnrr. front rupture or a cancer of the stomach. Perforation of the 
~nr or·c·u rn·d in all hu t 5, in which lhc gns haci llus was the possible cause, as 
in l'licholl'< ra>e at the Royal Victoria lfosp ilal , Montreal, this organism 
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was isolated. Sf'ren rasrs were clue to perforation of the Cl'i'oplrn g11:-; and eight 
lo penetrating ,,·ounds from without. The php.ical ~ i gm; a1·1· 111 0~1 eli:irac
tcrislic. A lympany replaces the normal pericardia\ nat 1w~:-:. On n.u~(·ulta
lion there is a sp lash ing, gu rgling, ehurning sound, ra ll e<l by the French 
bruit de moulin. 'l 'h i::; was described in 19 of the ca~es co ll l•ded by J ames. 
or the 38 ""'('', ~6 died. 

Calcified Pericardium.-This remarkable condi tion may foll ow pcricardi-
1is, partirularly thC' i::.11ppnrritivc and t uberculous for m:-;; occasiona lly it. ex
tends from ihc cn lcificd valn•s. lt may he pnrlial or complrlr. or 59 cases 
colkd.Nl hy A. E .. Jonrs, in :38 th r re were no ral'<lin c s.r rnptorn s. Adherent 
pC'riC'ardi11n1 wris diagno~ecl in one crisc .• Joncs's C<ll'Pfu l 1'\L udy shows thal lhe 
condition is usually 1atcnl and unrecogn ized. 

B. DISEARES OF TIIE HEART 

I . FUNCTIONAL AFFECTIONS OF THE HEART 

1. PALPITA1'10N 

In health we are unconscioui::. of lhe action of the heart. One o f the first 
indicati ons of drbility or overwork is the consciomme:;.:.s of 0 1C' ca rdiac pulsa
ti ons, which may, however, be perfectly r egular and orclrrly. Thi s is not 
palpitation. Tlw term is properly 1imitecl lo irrrgula r or forrihlr :1ction of 
the lw:irl percr ptihlc to lhe individual. The condition of rxtrn-systo le cle
:o;('rihecl in th<' next section is present in many casC'S. 

Etiology.- 'l'hc exprri::.sion "perceptible to the individual " rovrrs the es
i::.rnti al rlcmrnt in pnlpitrilion of the heart. r11hc most extrC'mc (1isturbnncc 
or rhythm. n ('onclilion evrn of what is t.ermrcl delirimn cordis, mny be unnt
trnclccl with subjective sensa tions of di stress, and there mny he no consciou s
ness of di slurhed action. On the other hand, there are cases in wl1ich com
plaint is made o[ the most di stressing palpitation and ~('ni::.atio n s or throb
bing, in which the physicnl exa mination reveals a regularly acling heart, the 
sensations hci ng entirely subjective. \Ve meet wil.h this Rymptom in a large 
group of cases in whic-h there is increased excitability of the n rn·ous system. 
Palpitation may be a marked featu re at the tim e o f pubcrly. nt lhc rl imacteric, 
and occasionally during menstruation. Jt is a very common s_ymptom in 
hyste ria and neurasthen ia, particularly in thC' form or the la tte r which is 
aEsociated wilh (lyspcpsia. Emotions. such as· fri ght. arc common causes o[ 
palpitation. Ji ma_y occ11r ns a sequence or the ncutc fC\'Cr~. Females are 
more li able to the a ffect ion than males. 

In a second group the palpitation results :from the action upon the heart 
of certain substances. such as tobacco, coffee. tea, aml alcohol. And, lastly, 
palpilntion may be nssociated with organic disease of the heart. either or the 
myocanlium or of the vnlves. As a rule, however, it is a purely nervous phe
nomenon-seldom associated with organic cfo:case-in whi ch the i11 ost violent 
action and the most extreme irregular ity may exiRt without that subject ive 
elrmrnt of conRciommess or the disturbance which constitutes the essential 
fea ture or palpitati on. 
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'The irrituhlr hC'art dC'!<crilwcl h:y Da Co~h1. "hid1 w:Jg so common among 
thC' }Ollll):! :-:,o]t]j('l'S during thl· c-j\·ii \\"Uf. j~ :.l 1l('Urosis of { hh; kind. 'fhe Chief 
~ymptoms wrrc palpitation wilh great frcqm•ncy o( the pull:!c on exertion. a 
rnriahle amount of cardiac pain. ancl d_yRpn((>n. The factors at work in pro
duC'ing thi~ ronclition npprnred to he the mental exritement. the unwonlecl 
lllll!'f'lllilr C.1\Prtinn a!-'.sorinfr<l with the drill, nncl 1liarrhM1. rJ'hc condil ion is 
11ot infn·<p1rnt in ch·i\ lift' nmong young men, anc] when persistent it may 
ka<l Jo hyp<'rlrophy or thr hrnrt. 

Symptoms.-! n the mil<lf'i•.t form, i:;uch a~ orrnrR during a dyspeptic at
lal"k. th<'rl' an• Riight flutt('1·i11g of the heart and a ~cn~c of what patients 
~omctimrs r:ill ''gmwnc·~~ - '' In more sC\'C're ai.tnc·ks Ilic lwart, hrats YiolenUy, 
it~ ptd!-!:1\ions ngnin~t lhr <·]1(':-:.l wn ll are visihlr, the lTtpidity of the action is 
rnuC'h inc·rrm:.(•d, Ilic nrtC'l"irs throb J'orri\Jl_r, and thrrr is n srme o[ great dis
tn!'ls . l n i:;o111c in:-lnnc·c•!-i thr hrarl's action is nol nt all quirkcnccl. 'T'he most 
:-lrikiniz rn:.:r:.: nrc in m•ura~thrnic wonH'n, in whom lhc mere entrnnce o[ a 
Jl<'l':.:nn into the room nrny rnusc the moP.t Yio lrnt action of the hrart and 
throh!1ing of the pcriphNal arlrrirfl.. The pul~c ma.\· he rapidly increased 
11niil il reaC'he!:' l:JO or rno. A diffu~e flu:.:hing of the ~kin may appear at the 
filllH' time. ..\ftn sm·h atlnC'kl:i there may he the pa~~agr of a large quant ity 
nf pnlr urine. In 111flny rns1s o( palpitnlion, pnrtic·ulnrly in young mrn. the 
c·on1lilinn i~ nt onrr n•lirYe(l hy exertion. A patirnt with C'\ll'<'me irregu
lnrily of thr !wart nm>·· afi<•r wnlking qnic-kl>' 100 ynr<ls or nrnning l1pstnir::;, 
rdurn "ith llic pul~r p<'d('dly rrgular. 1'hi!' i~ nol infrrrpt<'ntly ~<'en, too, 
in tllC' i1Tcgulnr ndion of thr llC'art in mitrnl vah·r cfo•rn!'e. 

'J'hr ph_n~iral C'\frn1inalion or the hcnrl is mm1ll.Y nrgali\'c. Thr sound;;:, 
llw :-\11)('k of \\ liirh mny hr \"C'l'.Y pal pa hie, arc on n11i-lr111l11tion rll'ar, ringi ng, 
nrnl lll<'lalli(', hut nnt n~~orinlrd with murmurs. T hC' srrond ~01111d at the 
h1~r m:1y hr grPnlly ncr<'nlnnfrd. A murmur ·ma.v ~omrtimrs he lwnrd orn r 
lhr pnlrnonat',)" nrfrr.r or l'\'('ll nt the npcx in rn:-rs or l'nJlid :wlion in nruras-
tlwnifl or in ~rn·re <llla.•miil. 'l'hc albirks may \)(' lrnnsicnL only for 
a frw 111inut('~. or ma.r p<'l'!·d~t for an hour or morr. In sonw any 
alfP111pl ~ll <'\l'rli011 rr1wws thr nltnck. RomctinH'S in vigol'Ous young a(lults 
\\ho nn' uptiC'I 1wn·o1hd,Y, c:-:;prrinlly after exertion or <luring rxril<•nwnl, the 
~igns of mil ral ~trno:;i:-1 nrf' !'imulalcd. Thrrr is a S>':.:to!ie ~hork prPreded 
hy n suggr~tion of n lhrill. On am:rnltation il mny he clinirult lo d<•r·idc 
'1 hctlwr or not lhrrc i~ n. i-lhorl prcf.:J'f'tolic murmu r. .\ short period of ob
H'nalion u~trnl l r n•mow:. thC' m1rnlaintv. 

'l'hr /ll'O!fno.~i ... i:-: u~ua lly good, thou_ih it may be cxtrrmely difficult to 
rC'moYe lhc l'ondition:.; undrrlying the 1xilpitat ion. 

2. ARRHYTHM IA 

'l'hr work or C::if.:kl'll nnrl of F.ng<'lm::mn on th(' funct ions of the heart 
nrn:-:.f·lP. and tlip dinienl f'lndirR of Jam('S ~ l ark<'nzic. \\'<• nckebnrh, and olh
rrs, lntrP l11odifi1•fl 111<' older views of the ncurog<'nic carcliric mechanism with 
it:.: 11111f'r11\o-111olor m·rw ccnlr<'S upon which t he highrr crnlrcs play('(l l hrough 
the Yngi nnd t111· ~_yrnpnl hc·l iC' m'n'<'~. 'r he ~ourre of the action of the heart is 
now pl:K('(l in ! Ill' lll\I:.:('](' i!~rlf-myogrn ic-and na~kr lt desc-rib<'S as its func
tion~ rh) th111iC'ily. r\{'ihthilily, ('Ontrartility, conduct idly, arnl lonicity; Hthal 
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is to say, the muscular fibres or the heart po~sC'ss the power of rhythmically 
creating a stimu l u~, of being able to rec(•ire a :;;timulus. of responding to a 
stimulus by contracting, of conveying the stimu lus from muscle fibre to 
muscle fibrC', and of maintaining a certain ill-defined condition called tone." 
" -enckelmrh and James l\Jackcnzie have studied the clisturhanN•s of these :func
tions of the heart clin ically. and ham cnclea\'Ored to clai-si fy them in harmony 
with the myogcnic tlwory. I am indebted to Erlanger fo r the followi ng rla~::i
£cation basccl on that of Wcnckebach: 

I. A rrltylltmia, resulting froni deaeased conduclivil.11 hi the aurirulo
venlricular junrtion-hearl-b lock. Characteri stics : Auri cu lar rhythm per
fed, rnie 110rrna l or accelerated; ventricular Thythm inay or may not be per
.fed; if per feel its rate will be one half of that of lhe auricles, or less; if not 
pcrfrct the irregularities wi ll bear some direct r elation lo the contract ions 
of lhe au ricles. 

A. Partial hcarl-block : (1) Occasional ventricular si lence; (2) regularly 
recurring \'Cntrieular silence, either one ventricular beal rnisst'cl in 7, 6, ;:;, -1, 
etc., auricular beats, 01· a 2 :1, 3 :1, 4 :1 Thyth rn, Or either of lhe:-:.e alternating. 

B. Complete 11ca rt-block: Auricu1ar and ,·enlricu la r rhythms perfect but 
independent. 

C. Paroxy~mn l bradycardia (Stokes-Adams disen~e) nffecling the ventricu
lar rate a lone. 

JJ. Arrltylltmia resulting from increased irrilabilily af the heart. 
A. Yentriculnr· extra-systoles, characterized by an early systole. which is 

associated with the phenomena of a retrograde impul se. There may be one 
or rnorc extra-sys.tole:-:. following a normal systole; when regu larly recurring, 
one or more exira-sy~to!C's a ff er 5. 4, 3, 2, or 1 normal systoles, the la ~t g ivi ng 
the Uigcminn l or lrigl'lllina l pul se, or there may be irregularly recurr ing ex-
tra-systolC's d(•iirium cordis. 

ri. A11ric11lnr 
C. Nodal causing the auricle and vent ricle to contract at 

nrarly the ~nme time. 

JTJ. , I rrhythmi1t resulting from, " deficiency of con lraclili ty in the car
diac 11wscle. 

A. AltC'rnating pulse. 
B. Ornii-~ions of v<•ntricular systole, e. g ., in the halved rate seen after 

large do8es of digitalis. 

IY . . lrrlt.1Jlhmia re.cmlling froni the infiuence of extrinsic nerves ·upon 
the hrarl-ratc. (!) \'agus efl"cct, and (2) accelerator effects. These are 
seen in Uw ir regularities synchronous with respirnlion in the youthful type 
of irr<'~ularily, in "si nu s" irregularity, ancl in certai n forms of paroxysmal 
tachycardia ( \'agnl). Extra-systoles seen in nervous persons are probably due 
to a slight exce5S of accclcralor action. 

V. Arr711;ll11nia result ing from dis turbed diastol ic filling of th e hrarl. 
A. J)i:-turbcd filling result ing from \•iulcnt rt'spiralory movf' rnents : may 

give the pnrndoxic>al pu lse. 
B. Di::.turLcd fi ll ing from adherent pericardium or mediaslinal tumor : 

may give lhc paradoxical pu lse. 
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Intermittency; Extra-systoles. -Thc commorn·::;t typt' ,,r :irrhylh111ia is 
that 1Hrn k110\\ 11 as Uw l'\tra-sy;-:.tolc. to explain '' hic-\1 il 11111:-\ l·p n·1m•111l1erdl 

tl1:1l fo 3 i-timu]U8 :-:.frong- CllOU,'.?"h fO sef llp a tonlradinn flu• h<'art <lll:-iWCl'S 

with all the contrndility of ''hich it i~ capalilc at lill' 1110111ent (Bmnlil<'l1·s law 
or maximal contrnrtion). A second property or tlH' ill·tlrt ll\U..:dl' i:-: that it 
posil'esscs a "refraC'ior~· phase" in which normally it i~ 110l r\C'i!ahlr. or <lll:->Wt'f:5 

on~y to n•ry ~trong ~timuli. During this. rdraC'\ory :-:!<1.!.!'C'. h<'.!.!'innin(! :->hnrtly 
hC'Tore tlH' sy~tole ancl continuing a short tinw afl<·1· it. !ht• Jw;1rt j ... irn•\('italilc. 
\\'Jim not refractory it may again rontract durin~ !hi~ pl1aH.' ;mt! produce an 

FJG. 1.-A '' NooA1,'' l~X1'RA-SYSTOLE. The auricular and Hntricular systoles are 
premature aod simultaneous (Mackenzie). 

cxtra-~.rst.olc, which is followed by a long pnu~c. l~ngelrn:111n c.,plains this 
Jong pauf::C as follows: " l n consequence of ihr C'\lrn-~y!"iolr thr n•ntricle is 
still in the refractory stage when the nexl phy!-\iologi<•al i::1 inrnlus rc.aC'lws it. 
Thi s ~.timulus, therefore, has no effect, no contrndion lake's nnll it is 
not till the nC'xt st imulu s after il that a conlrariion can 
Thus the norma l systole that would follow the is mi~sccl; then 
the fin;t systole lhal romcs after the cornpe n:-::ato ry pnu:-:c occ·111·s cx:irtly al the 
moment at which il would haYC occur rrcl had no cxlrn-syr~.tnk prrrcclccl it" 
(Wcnckchad1). 'l'he inegtt larily, incqualily. ;rnd inlcrmi~:-::ion of the pulse_ as 

FIG. 2.-EXTRA·SYSTOLES Ot' YE!\TRICULAR 'l'YPE ,\'f c' and r (:\l:H·k('llZiC'). 

met with jn e\'Cry clay c1inieal expcdcncc arc largl'i,Y due lo the O(-<·ur1·(·ntc of 
these cxlra -s.r~tolcs, which may prescnl all sorts or C'o111l;ination~ an1l group
jngs, bigcminal, trigrminal, rte., depending 111~011 whcthrr the extra pulse 
heats arc pcrccptihle or noL And :n>t in i::.pitc of thii::. mosl cxlrrmc irrcgular
jfy there nrn.v be no aet.ual palholo7ical ch:1ngc, and so far as lhr mnintrnanrc 
of the circulation is co nc(•rned the heart nrny be ading in a most f:lnli~forlory 
manner. Patien ts may .frcl the extra-systo le as a clcfinite thu(l, :111d the com
pcn•alory pause is pcrccpliblc, but Ycry often there arc no subjeclive sensa
tions. 
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Exlra-syf-iloles occu r at nll agrs and urnlcr lhe 11111~l 'aried <·0 1 11lition~ in 
hcallh arnl dii-;caf'C. 1\Jackmzic recognizes a youthful and an aclult lypc of 
arrhylhnJia. which in lhc }alter js due chiefly lo lhc prC>:-:f' IH'l' nr l':dl'ct-l">)'~lOJI':-:, 
There arc ~cHral classes of ca~cs . The arrhythmia 11u1y he a liCc-long con
dition. Without any recognizable discas!'. "·ithout <lll,Y in1pairmPnt of the 
action of the heart, there is permanent irregularity. 'l'hi~ 1nay 11(' a peculiar
ity of the hcarl-mu~clc of the irnliYi<ltrnl. \\hO IJ<Ji-i (•\lra-~ndolc ror lhe /::l lll f' 

r~a~on-physio log i cal hut not well undcri'loocl-a:-: lhr do~ ·and hor~I'. in whir~h 
animals this phenomenon j)I, common. T he J;_dc ('h;lll<'l' llor F('rril'J', or ~l«Uill 
l TniYersit_y, who died al the of ci~hly !'C'\-en. li;HI an C\ln•111(•l.Y 
hcnrl action for lhe l a~l fifty of his life. l know :-;c'n:rn l 11w11 who 

FIG. 3.-EXTRA-SYSTOLJ.:S (<!') 1''01,LOWJ::D BY Vi!:N'l'RICUl,,\R CON'I'R.\C'TIONS (l!', r'). 
The arrows in the diag:r~m l'C'prC'sC'nt. the sinus stiutulation, and tlw long paust·s aflt'r 
the cxtrasysto lC's arn SCC'll to b<' due to the fact that the ;.rnril'lC' di1l uot n•spond to tlw 
si11 ns st im ulation uftcr t he cxtru-systole (us, uuricular systole vs. vcutricular systo le) 
(;\lackcuzic) . 

had for many years irregularity without thC' slightp-::;t cli:-:c·omforL Tn dPhili
tnfC'd and neuraHtl1cn ic persons there may be an irr iL1hlc WC'akne:-:s of the heart 
a~sociated with rxtra-i-:.y!-!tolc, and palpitation of a rnosl distr(':-::-:ing c·han.1dl'f. 
In a f:.Ccond group toxic agents, as tolmcco, tea, coff<'e, 01' llH' poi:-:ons or the 
jnfcctious di seaEcs or tho~e origi nating- in Uw inlC'~li1w:-; or 111l'faholiC' poif'on~ 
cause arrhythmia. Evl'n n'flcxly, as in flaluknt dyspcpi-:;in, C'\{nH:.:._ystolcs may 
ari f?C. Thirdly. n hi gh blood prcs:-:ure can f'd up C\l r·a-:-:.p.;tolcH; ;il:-:o c.:hangr 
in poslun'. And. la t-: lly, organi c c]i!'ea~e or the lwnrt ifHt•\f, "dilnL1lion, inflan1-
mation, poor lilood supply to the rnu:-:dc, OYl' l'l'\Ntinn. (·a n all supply :-:timul i 
to set up C\lra-H_vfliiok•s either clirectl.r or rdk,Jy'' (\\.(•1wkC'hntl1). T oo 
much stref.:s shou ld nol be la id upon a rrhyih111ia /lf'f ~c iu thL' ab:-:cnce o( or
ganic disease. 

3. PlBRLLLA'flON 01'' '!'Jill JIBAR'l' 

(Cardiac Flutter, Nodal Rhyllwi, l 'ulsu.s l rregularis l'erpei1111.s) 

This common manife~talion of cardiac irregu larity is cxcccclingly impor
tant to rccog-nizc clinica lly. ln the most pronounced form it is f:.CCll in the 
last stages of mitral slC'nosis, in which the pul!'c shows cxf rC'me irregularity, 
which, when once establi shed, seldom returns lo normal. A ~tucly oi its fea
ture's in this condilion gave 1\Iackenzie the clue to Hs explanation. He found 
that in certai n ca8CR thC' tranRition from regular to irrC'gular pulse of this 
type occurred wilh Ruddenn c!-<S, and that, wl1ere1.1s bC'fore the irrcg-ularity 
supervened the ;jug-u lar pulse showed the normal -fealur('S in the presence o[ 
auricular carotid and vent ri cular waves, with a marked preRystolic mur111ur 
and thrill at the apex, after lhe irregularity was established, the auricular 
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wa,·c cfo~appcarcd from the jugular pulse and the pr('syslol ic murmu r from 
the apex. The inference drawn from these fads was thul the right al1riclc 
of lhe heart was so dilalccl as lo p rc\'ent the format ion of a normal auricular 
contraction. The stimulus normally produced at or near the superior Ycna 
earn was prevented from passing down the junctional tissues to the ventricle; 
hence the stimu lus aro~e in another and sli ghtly less excitable part of the 
heart, which ~lackcnzic suppo:::cd lo be the auriculo·vcnlricular node of Tawara 
on the right side of the auricular septum. Complete proof of the cause of 
this condition has hccn suppl ied by Lewis, who found that patients with thi s 
irregularity };howecl in galnrnomctric tracings from the :iuric·le nu me rous 
Sllla ll ancl continuous waves, exactly sim ila r to tho~c obt~1incU in the dog 
aflcr fibrillation of the auricle has been inducecl by forndic stim ulati on of the 
nppc- ndi x, of the riglit auricle, or by liga ti on of the right coronary ar te ry. 
Yery sm all a uricu lar beats arc occasionally t o be f:Ccn in the jug ular tracings 
from such patients. ._\ s n o co-ordinated contn1dion of the auricle is present, 
the arrival of the sti muli ai. the junciional fo;sucs has no orderly seq uence, 
the n>ntricle is st imulated without r egularity, and in couscquence the pul se 
isirrq.{ttla r. 

True noda l l'hy thm is a comparatively rare comlition, in which the i:;ti m
ulus product ion ari~cs in the junctional tissue8; the dia~no::itic feature i::i the 
simultaneous contraction or auricle and vcntric:le :i~ ~ho\\ 11 hy the superposi~ 
tion of the a. and c wave.;; of the jugular pult:e. 'l 'hc radii.I I pulec in this con
dition i8 rq?;nlar. 

Auricular fibrillation forms a large proportion or ilie C i.IH'~ show ing cardiac 
irregularity. or 11 I Cil 8CS of all forms of irregularity !'ludied by Ll'\\ i8 57 
were of this type. Of diological fa ctors the most i111port~111t arc milral 8tcno
s is, whether iu the rheumatic form or that seen in women with no hi:;tory 
of rheumali srn and ca rclio-stenosis. The average age of onset in those with 
a prcviou8 ltii;;lory of rhcu nia ti sm is 30 lo 40; in the non-rli eunrnUc g roup it 
is between 50 ~me\ GO. Jn the olde r patients it may show a paroxysmal form 
or at least prolonged intermissions. 

F IG. 4.-PULSE ~£RACING FROM A CASE 01'' AURICULAR FJBRILLATlON. 

The i:'Jlllptoms clue t o the fibr illation itself ca1rnot be apprccialecl in the 
ca~cs of mitral 8lcnosis, but may be seen in tho~e not t:o au:o1np:rnicd. ITerP 
the ::-ymptoms ma_y be absent. or consist in some limitat ion in the field 
of rardiac rcspon:-e: the patient more cai;i ly becomes breatlilcss on exerti on, 
and there may he a tendency t o much greater folig-uc. 'l'hc inception of 
fibri lla tion may be af'~ociated with g reat dyspncca, orlhopncca, and the fea
tures of riglit hc:irt failure. The condition may laFL for rn:rnv yea rs when 
once establisllC'cl. ancl the patient may be nhlc to fo llow an arduous occupa
ti on. .\ n unduly grave Yi cw must not, thercfo re, be iilkcn, unlc~s there be 
markl•d l'\ idt' ncc of cardiac failure. The patient $hould be; canLioncd against 
untluc exertion, 
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4. RAPID HEART-TACHYCAllDlA 

The rapid ac!ion may be perfectly natural. There are individuals who•e 
normal heart action is at J OO or even more per minutC'. Emotional cau~e~, 
violent exercise, and fevers all produce g reat increm:e in the rnpidily o[ lhc 
h eart's action. The extremely rapid action which fo ll ows fri~hi nrny per:-:i:-:l 
for days or even weekR. Traube reports an in~lance in which. ar!C'r violrnt 
exercir::e, the rapidity of the heart continued. Ca~cs arc noi uncommon nt the 
lnen opausc. 

There are cases again in which the condition can lull'<lly be lNrned a 
neurosis, since it depends upon definite changes in the pnrumogaslrics or in 
the medulla. Cases ha ve been reported in whic11 tumor or clot in or about 
the metlu1la or pTcssure upon the vagi has been associ ated wilh heart hurry. 
Some of the cases of frequen t act ion of lhe hea rt in women have been thought 
to be clue to r efl ex irritaUon :from ovarian or utcrjne diFcasc. Other cases 
are almost certainly due to lesions of the hc;.ut it13c\[ Hnd are now ancl then 
seen subsequent to a n infiuenzal attack; }'Om1g and old pc r:-:on1l are affrctccl. 
The tachycardia may persist for months or indefinite ly, and thrrc is FC'rious 
interference with the amount of muFcular exertion FuC'h prr:-:om; can lake; in 
addition there is a i::cnse of weakness and sornd imes fainting attuch. 

P aroxysmal Tachycardia.-J.lodern methods enab le ui:; to subdi\·idc the 
cases of paroxysmal tachycardia int o three g roup:;;, corrc:-:ponding lo the typrs 
of exlra-s.rstolc-the auricula r, the nodal, an<l the vmtricular. In the auricu
lar t}'pe there is a well marked auricular wave in the venous puli.:.c jn its 
normal relation to the carotid wave; in the nodal type the a uricular and 
carotid wave occur at the same time, g iYing a large double wave in lhc Yenous 
tracing; the third type has not been seen in man. but from experimental work 
on the dog (Lewis) it may be predicted that it will be found. Three three 
types are due to an irrilable focus in lhe ca rdiac muscu lature. lhc auricular 
in the auricul a r muscle, the n odal in the functional (auriculo-venlricular) 
tissues which form the muscular bridge between lhe auricle and lhe ventricle, 
and the ventricular in th e ventricular muscle. l n many cases it may be due 
to slight or transi tory ii::chrr>mia from a sclerosecl artery or one whose muscle 
is liable to spas m, for Lewis has shown that on ly in g- the ri ~ht co ronary 
artery in lhe clog attacks of ventricular tachycardia a re a lmost inrnriably 
seen. "A hyper-excitability of some focus in the carc]iac muscu la ture as the 
direct exciting ca use of paroxssmal tachycardia is a prohahle explanation of 
i ls production. The degree o r response to stimul::il ion depend~ not on ls on 
the intensity of lhe stimulus, hut ali.:.o on the excitability of the fo=sue it~elf. 
Jn the known increased cxcitabili lJ' oi the auricle as eomparcd to the Ycntride 
may possibly be found an explanat ion of the increaf:ed frequency of auricular 
over other forms of tachycardia" (Lea). 

The pulse rate may reach 200 and oYer. rrhe cases arc not common. The 
attack may be quite short and persist only for an hour or so. A patient at 
the Philadelphia Infi rmary for Nervous Di seases was attacked every week or 
two; the pulse would Tise to 220 or 230, and !here were such feelings o[ dis
tress and uneasiness that the patient al\Yays had to lie down. There may be, 
however, no subjecth ·c disturbance, and in another case the patient was able 
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to walk l'lhout. during the paroxy8m and had no d,rspno:·a . One or the JllOt'-t 
rernarkahle c-a1'r:.:. is rcportccl hy TT. C. Wood. .\ phyizician in his ci7hly-scY
cnth yrar had had atlaC'ks al intcnals from his thirty-~cYcnth yrnr. '!'hr 
on!'=d was abrupt and the pulsC' would rapidly rise to ".?00 a minute. For more 
thnn twenty years thr bikin~ of ice-water or !:'lrong- coffee would arrest the 
attach. Ronn•rct. who has analyzed a nurnhcr of rnses of lhis e~scntial or 
i<liopathic form, fincls that a pc~mancnt c·urc is ran•. nml that the patients 
irnffer for ten or more Yrars. Four instances trrmi11;-1ll'll filtallr from heart
failure. One of the m~st rcmrirkahlc !catures is the ahruptnrs~ of on:.:.cl and 
tlw abruptncsr;; with whiC'h an attack may end. Onr of my pali"nts had 
rC'curri ng altarks Ja ~ti ng ten to thirt.v day:-c:. and the hC'art would suddenly 
"flop," as she C'Xpresscd il, the rate falling from I SO to 80 or 90 per minute. 

5. SLOW llEART-BRA DYC"ARD IA 

Slow action o( the hcnrl is rnmclirncs normal and ma)' Uc a family pe
cu liarity. Napoleon is statccl to h;we had a puli:-:C' of only 10 pC'r minute. 

J n anj' C3$C or i:;low pt1 lf:e ii. is important fir~t to Hl<lke :-<Ul"C that lhe lllllll

ber or hC'a rt and arterinl heals co rrespond . Jn rnany in~lances this is not 
the C3$C, and with a ra<lial pul~c al -:IO the C'~mliac pulsation::. may be SO, half 
the hrati:;. not rrarhin~ the wrist. The heart contradion:::., not the pulse wave, 
should he takrn into ;ircount. 

Physiological Bradycardia. -:\s age adrnnrrH lh<' pul~c rate hcc:ome~ slow. 
In the purrpcral stale the pulse may beat from 11 to GO per minute, or may 
e\'ell he as low as 34. J t is ~CC'll in prcmai.tll'l! laJ io r <ll-' well as at term. rrhe 
explanation o( its occurrence al this period i8 nol clear. Slownci:;s or the 
pul ::.c is as.i::oci:ited with hunge r. Braclycardia clcpl'llcling on indi\'idual pecu
l iarity is rxtrerncly nll'L'. 

P itthological bfadycardia, which is mf't with uJ1(1cr the fol lowing cou
clW ons : (a) In convJ!escf'nre from acute fevers. T his is C'\lrcnlC'l,V common, 
parli cu larl.Y arter pnc11monia, l,rphoicl fever. rheumatic fevf'1·, and diphtheria. 
It is most freq urnll.v i::ren iu young person~ and in caFcs which have run 
a normal co ur:::c. (b) "In <fo .. eases of the di~c~liH• Ry~tern. Fuc:h as chronic 
dy~prpsia , ulcer or cance r of the stomach. and jaundier. (c) Jn diseases or 
the respirato ry sy~tem. ll crP it is by no means so rommon , but it is ~een nol 
inl'rC']ll(>lltly in ('lllph,n•rnrn. (d} In di~ca~cs or the ri rc·ulatory s.n;km. Ex
cluding all rascs of irre~ularily of the heart. brndycar<lia i1' nol common in 
disC'a~es of the rnlvcs. It is 111o~t frequently 8ecn in fatty <11Hl fibroid change~ 
in the hrart. hut is not combrnl in lhrm. (e) Jn ili~ra~rs of the urinary 
organs. It orrurs orC'asionali~' in 1wphritiR nnd may be a feature or ur<.rmia. 
(/) J-'rom the adion or toxic agents. Tt occurs in 111':\~mia. poisoning by 
lead, alcohol, and follows the 11'C of tobacco. coffee, aml <li;:rilalis. (g) Jn 
romtitulionnl disorders, ~uch as amemia, cldorosis. and diabetes. (h) In 
di:;;ea~es of the nervous system. Apoplexy, epilepsy. the cerebral tumors, af
fedionR o( t.Jie medulla, fUld diseases and injuries Of the cerviraJ COI'd may 
be af:~oriated with very slow p11\se. I n genrrnl parrsi~, mania. and melan
cholia it is not infrequent. (i) It occurs orcai::.ionally in nffeclions of the skin 
and sexual organs, and in sunstroke, or ju prolonged exhaustion from any 

GI 
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6. HEART·BLOCK. STOKES·ADAlllS DlS~ASE 

The impulse caue.jng the hC'a rt lo bC'at or iginates al the \'CllOU~ cnrl or the 
heart and is tran:-:miUC'd in suc:h a Wil)' Urnt the auriclc•s contract fir~t. the 
vcntricl<'s a momrnt later. the impul:-:e b<•ing propap:alc>d like a prri~t:1ltic 
warn through the heart walls. In passing from the auricle to the YC'ntride 
the stim ulus tnner:-:cs a narrow band of rnuRrlc, the only demon~trablc mm;
eula1· connection between the \·cnous and ndcrial chambers. In the nr1u!L 
heart this auriculo-Ycntric:ular bundle of Hi s is 18 mni. long-, 2.5 mm. broad, 
and 1.5 mrn. thick; it ari~(.'S in the septum or the auricles below the foramcn 
o,·ale and paSF-CS <lownwarcl and forward through the trigonum fibrosum of 
the auriculo-venlricular junction, where it comes into clo:::c relation with the 
mcsial leafl et of the tricuspid valve. Passing along the upper edge of the 

Slll'O-AURIC
ULARl'ODI: 
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RlGllT 
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1'"'10. 5.-DJAGRAM 8110\\'JNG ·r1rn SrNO·AURIC'UJ,AR. NooE AND '1'1rn A URJC'ULAR BuN01.E. 
A, Yiewed from the right; B, cro:>s scclio11 of the heart, viewed from the front. 
(l\:im1ness of A. D. Uirschfeldcr.) 

m11scular SC'ptum, just whcrC' il joins with the pm;tcrior edge or the lll('lll

hranous septum, iL radiate~ from tl1is point U1rou ghoul thc heart as t.he ju11c
tionnl system of 'l'awara. In the dog de~trudio11 of the bundle pre,·cnl!:; the 
paFsagc from the auricle lo ll1c \'Cntric.:lc of tile impul~e whic:h normally cau~t·s 
the ventricles to conlrnct. They imrnellialt'ly <J}:f::umc a rate of beating wldd1 
js very much !'lower than that of the auricle& and i::; totally independent, a~ 
they possess their own automatic rhythrnicity. Under ordinary cfrcumstances 
this jnh<'rent Thythrnicit.v can not manifri-.t it 1<cH becauFe the much mol'C rap
idly beating Ycnous encl of the heart srts the pace for thr Fluggish arterial 
end. Rut if the miricular impulse is blockt•d, the Yenlriclcs, released from 
the control of thrir normal pare maker, as8umc their own rate. rl'hiti C'oncli 
tion has hccn callC'cl complete> h en rt-hl ock. By an ingenious contrivan<'e Er
Jang<'r haf-: been ahle in lhC' dog- gradunlly to compreF-s the auriculo-vcntricular 
bundle and produce various 8lages of this condition, namely, one v<.'ntricular 
si lence with every other <rn1·icular beat, giving a 2 :1 rhythm, ancl 
proceeding to a 3 :1 and a i :1 rhythm. l'inally, complete block may result, 
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in which no i111pul:--cs pa::;s from the auric·lt·~. hut the n'ntricles beat 
with thcir own inhcrl'nt rate, \\hi ch Erlanger c:-;tilll<llts from a ~ludy 
of C'<l'."Cl:i o( lwarl-hlol'k in my wards, to he about ".!:~ to 2:-\ hl'ab to the 
minute in man. 'J'hc explanation o[ the phcnonH·non is ha:.;ed upon one 
St1frgc~tcd by Ga::;kcll. The hundlc of ll it:. like all mu~dc ti:-;:-;uc'. be
comes fatigued when it i::; made to conlrac:l n•p('ail·dly. rnder normal 
circu1rn;tanc:cs suflicicnl time clap:.;cs bchn·rn ::;nc<'l'~:'i,·c lu.:nt~ to permit 
the bundle to return to its normal !'talc'. hut whrn from injt1rj' or 
any cauEC! the irritahility o( the bundle is f!n·atly mluceil. it may not react 
lo the auricular filirnulu~, whith thufi fails to n·ac·h the Y<'nlrirks. Occa:'.'ion
ally while comprc:-!'.ing lhe auriculo-n'nlritular hundlt• in lhe dog, the ven
tricle alone may !-:uddcnl y stop beating for as long a;.; twcnly seconds. The 
explanation is hcrc lo he sought for the sync·opa l atlnrks in 8tokt..'K-.\dams 
d isease. In this condition the relaxed Ycnlride;.; nrc tfo•tl'1ulcd rhythmically 
by the beats o[ the ~iuric:lc8 until the di8trnlion iw.ty he c·drt'me. The veins 
become engo rged and pul~<lle synclironowdy with the a11ritk'!<. Each of the 
infrequent conlraC'lions o[ the ventricles rclicH·~ the eondilion temporarily. 
\\"hen the hea rt-hloek is comp lete the rngi still l'\Crl thl1ir normal control O\'er 
the rate of the auriclci-:, but they have lo:-:L al111t1~t cornpkl(•ly their iufhwnce 
over the vcntriclci'. arnl in Stokcs-.\dams dbt..•a:-:c we fin<l thc pulse r:ite is little 
influenced hy comliliom; whic:h nomwlly altl·r it. a~ t'\Cre:i~e, posture, etc. 

Clinirally Stokes-.\d11ms cli~cm•e pre::;enl;.; lhret· l'eaturl':-:: (a) ~low pul~c. 
usually permanent, hut sornclinH.'S paro.x_y:-:nial, falling- to 10, ·.!O. or eYen 6 
per minute; (b) ecrchral attacks-vertigo o[ a lL'<rni-;il1nl eliaraclt•r, Sj'ncopc, 
pseudo-apoplrcliforrn atlackr.; or cpilcptiform i-;eizurc~; (c) \'iRiblc auricular 
impulses in the \'t'ins of the neck, a..:. noted hy Hloke:-;-the bcals vi.trj'ing 
grea tly; a 2 :1 or;) :1 rhythm i!' the most e:ornn1011. 'l'lwrc ;ire sen•ral groups 
of ca~es. It is ui:;ually a seni le m1.rnift1stalio11 as:-:ocialt1d with artcrio-:o:c:lt1 rosi:;. 
The cases in young a~lulls ;_111cl middle agccl men :ire oftl'Il myoc:ardial and of 
syphil itic origin. 'J'herc is a 11curofic group in whieh nit the kalures ma,Y 
be present, and in which po~t modem no 1P:-:inm; ll<t\-c ht'l'll found ( l ~11l•s ancl 
Councilm:rn). ln the attacks of slow pul:-:c in this group lhc auricul;ir as 
well a::; t.hc \'Cntriclilar rate mny be slow and <'qua!. the norlllal S<'<p1encc of 
ennts being- JHTSCrH•cl; the origin of the condition i~ prohah ly The 
outlook in this chi% o[ ca~cs is good; in the othN~ it i~ u ~(· r ion~ and 
usually fatnl. though it may la~t for many .Y<':trs. 11'11(' c•t·rl·lmJ\ allacks arc 
due to an:t•111ia. of the hrain Of of the Jll('cluJla in COll~C'C[ll('llC'l' 0£ ihc imper-
fect rcntricnlar nrtion. In one of my Badjcr coul!l :-:cc with the fiuoro· 
scope the more frequent contraction the auriel<'s. 

TREATMENT OF PALPITATION AND AHRILYTIDllA 

An i111portant clC'nlC'nt in many case::. is to gd t.he pnlicnt\; mind quieted, 
and he ean h<' a!-:8ured tlrnt there i::; no actu:il clanger. 'J'hc nwntal rle1m'nt is 
o£lcn \'C'J".)' i-;lr"Ong. l n palpilat.ion, before ming- medicines, it is well to try 
ih C' l'fft·d or hygienic Jlll'l.lSlll'CS. As a rn!c. IJIO(krntc exerc ise may be taken 
with n<ha11U1ge. Hegular hours should he kept, ancl at lt..'ai-;t lcn hours. out of 
t.hc twentr four should he spent in the rct'umhcnt JlOt:'ture. A kpicl bath 
may be taken in t.hc morning, or, if lhe patient is weakly and nervous, in the 
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C\'ening, followed hy a thorough rubbing. Hot baths nn11 the Turki:-.h hath 
should be avoidrcl. The dietetic management is 1nost important. ll i~ be;-;l 
to prohibit alcohol, lea, and coITce absolutely. The diet Rhould he light an1l 
the patient should aYoid taking large meal8. Articles of food known to cause 
flatulency p,hould not he used . If a smoker, the patient should gi\'C up tol1Hcco. 
Sexual excitement is particularly pernicious, and the patient shoulcl he warnl'd 
specially on this point. For the distressing attacks of palpitation which OC(;ur 

with neurasthenia, particularly in women, a rigid \\'cir lfilchcll cour:-;c i~ 
the most satisfactory. lt is in these cases that we find the most di:-:tre:o:)'o;ing 
throbbing in the abdomen, whicl1 is apt to come on after meals. and il-' very 
much aggravated by Ilalulcncy. The cases of palpitation clue lo cxcc~:-;cs or 
lo errol's in diet and dyspepsia are readily remedied by hygienic measures. 

A cou rse of iron is often useful. Strychnia js parlicularly ancl 
is perhaps best administered as the tincture of nux vornira in large 
Yery little good is obtained from the smaller quanUties. It should be giren 
freely, 20 minims {l.3 c. c.) three times a duy. 

If lhC'l'c is great rapidity of aclion, aconite may be lricd. rrherc arc 
cases as~ociated with slceples~ness and restlessne~s which arc greally hcncfitc<l 
by bromide of potassium. Digitalis is rery rarely indicated, hut in oh~tinate 
cases it may be tried with lhe nux vomica. .:\mmonium bromide is \'Cl"j' cfli
cacious in the tachycardias and arrythmias of nervous people. 

Casrs of heart hurry are often extremely obsti1rnte, a~ may be judged from 
the case of the physician reported by II. C. Wood, in whom lhc condition 
persisted in i::.pitc of all measures for fifty yc;:1rs. The hromides arc Eo111rti111es 
useful: the general condition o! neurasthenia should he trcale<l, an<l during 
the paroxysm an ice bag nrny be placed upon the head, or Leitcr's coil, 
through which ice water is passed. Electricity, in the form o[ g;livanism, 
is sometimes serviceable, and for its mental eftcd lhe }'ranklinic current. Fol' 
lhc condit ion or RIO\\' pulse but little can be done. A great majority ol the 
cases are not dangerous. 

II. AFFECTIONS OF THE MYOCARDIUM 

1. HYPERTROPHY 

Varieties.-The heari enlarges lo meei a demand for extra work, either 
general, as in the continuous strain of athldics (the hypertrophy o[ work), 
or special to comhat a deficiency of cardiac structure, sul'h a!-1 a da111agcd nih·e. 
There arc two forms, one in whirh the caYily or cavities arc of nor11111l ~izc. 
and the other in which the cnYitics arc enlarged and the wall!Z intrrn:-;ecJ in 
thickness (eccentric hypertrophy). The so-culled concenlric hypertrophy in 
which there ls diminutiou oI the size of the cavity with thickening ot the 
walls is, as a rule, a post mortem change. 

rJ'he enlargement may affect the entire organ, or one side, or only one 
chamber. Naturally, as the left ,·entricle docs the chic[ work the change is 
most frequently found here. ']'hough its production is as~i~tcd by adequate 
nutrition, hyperlrophy may appear even under conditions of starvation, given 
otherwise healthy organs. In the debilitated the limits to which hypertrophy 
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may progrc~s are small , though \·ery marked hypertrophy is sometimes seen 
in the ag<'d . 

lf Y l'E HTHOPllY OF TUE LEJ~T VENTIUCLE ALONE, or with general enlarge
llll:'llt of the hrart, is brought abont by-

Co11dilio11.< affecli11g llie heart ilself: (a) Disease of the aortic rnlve; (b) 
mitral irn-aJffaienry; (c) peri cardia l adhesions; (d) sclerotic myocarc.litis; (e) 
di~turbed innerw1t ion with ovcraction. as in exophthalmic goitre, in long-con
linu(•<l nc·n·ou8 palpitation, and as a resu lt of the action of certai n articles, 
!-'11C'l1 a-. lea . C'Offl'l', tobacco, and probably alcohol, as in the Munich beer hea rt. 
In nil or l11(':-;(' lhP work or the heart is increased. In the ca:::.e of the valve 
lt·t:ion~ thr incrca~e is clue to the increased inlravenlricula r pressure ; in the 
Cl\'4C or Lhe adlirrc'nt pcricarclium and myoca r<lit is, to direct inte r ference with 
the 8_\'lll lllCll'i<:al and orderly contraction of the chambers. 

C'ondil io11s adiug upon the blood-vessels: (a) General arlerio-sclerosis, 
with or without renal disea':le, especially scleros is o[ Lhe aorta, the r enal ar
teries, and tlw vc·~sc l s of the splanchnic area; (b) all slates of increased ar
te rial len~ion i11du cl'Cl by the conlrnction or the smaller arteries under the in
fluence or ('(' rtai n toxic substances, whi ch, as "Bright sugge~tccl , "by affecting 
the mim1 h' c·apillnr.v circulation, renclcr Rreat act.ion necc~~ary to send the 
hlood through the distant subd ivisions or the vascular system ''; (c) prolonged 
mu:-:eular C'\C'l' t ion, whic·h rnormously inrn'a:::-es the blood pre1:~u re in the ar
teries; (d) na1Towing of the aorta. as in the congenit::i l :oitC'nosis. 

ll YPEHTl!Ol'llY OF 'I'll!<: l~IG ll 1' \' 1-:NTIH CL I•: is rnet with under the following 
l'onclition:-;-

(a) J.r .... iu11s of !he 111il ral ·valre~ either incompetence or sten osii::, which 
act by incrc•asing thr rc~istance in the pulmonary ve~sel s . (b) Pulmonary 
lesions, ohlilPral ion of any or blood Yesaels within the lungs, such as 
()('Cll l'S jn ernphy~('llHl 0 1' is followed Uy hypertrophy or lhe right 
ventricle. (t) l'oll'llfar on the ri gh t side occasio11a lly cause hyper-
Lrnphy in lhc adult. not infreqncnlly in the fdus. (d) rhl'011ic wtloular dis
f'ase of lh e left heart and 7rnricardial adhesions are sooner or later associated 
with h_Y JWrlrnphy o f the right \'enlricJe. 

In Llw auricll'S si mple hypertrophy is never sren ; there is al ways dilata
tion wilh hype l'trophy. ln the left auricle the condition de\'elops in lesions 
at the rnitral or ifice. particularly stcnosis. The right auricle hypertrophies 
when there i:'I g r('a lly increased blood pressure ln the lesse r c irculation, wheth
er clue to rnitral skno:-:is o r pulmonary lesions. Narrowing oC the tricuspid 
ori fi ce is a }l'::;S rrcqtwnt cause. 

Symptoms.-'l'hcre may be no complaint attributable lo the hypertrophy, 
1tnd iC a~~ocintecl with renal disease or arterio-scleroRis there may be a marked 
sense of well-IH'ing. ·1 f. ho\\"e\'er 1 the cardiac <leCrct be not fully compen
i:akd, tlw pniil•nl may complain of slight giddiness. headache, a sense of pal
pitat ion in the lhornx, and !-!Omc d~rspnCPa on exertion. 

fn hyprrirophy or the right au ricle the venous pulsation in the n eck may 
be morC' C'Yiilrnt , ancl n tracing may show a marked increase in the size of the 
nuricnlnr wa\'C'. An inrr ra!'ic in dulne!1s lo the right of LllC' Rte rnu111 in the 
third nrnl 1'0111'ih int rn.:parcs may be cletedcd. and on vrr.v rare occasions a 
sound prrrNling tlrnl of the \·cnll'irle ovr r that nrra. ll ype rtrnphy of the 
right ,-cntri c· le rn11!-!CR a i-:. l igl1t bulging of lhe costal ang le with a positive 
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instead of U TI<'gal i rr pnfaation at thi s ~pot. 'l'hr <l!W'\ \irat 1m1y hC' <lifTu.:;e, 
as lhC' cnla rgr<l right n•ntrirle p revents the 1rfl \"C111lridr from rom ing into 
contact wilh the C'lwst wall. rri te venou~ pul~alion in tlw nec:k is u~ua ll y 
marked, and tilC' first rnund m·c r the tricm1picl area lm111H thnn normal. H y
pertrophy of U1r left auric·le. which is seldom nrnrk(•d nncl nevrr una,..:-:oriated 
with dilatc1tion. lllft\' hr clctcdetl orcaF.ionall v hy dulm•s,; towa rd the lia:-:e of 
the h•fl lung- hehirni; it is ra~i l _y diagnosed i)y ihc exh•n,..ion hnckwnnl of the 
cardiac ~hnclow in ohliquC' illumination of the rlm~t hy tlw X-rays. ll yprr
trophy of the left YC'n trirle is usun1Jy C3S.)' to clbgno~C'. rrhcre is ft forr ilJJ(' 
impu lse' at the npcx heat, ho1 h Yisible ancl palpable. 'l'lii i-1 impul Rr mny rn11~l' 
a movl'ment of n large nren of the ches t wall. The npex brtll. if thC'rC' he onl y 
sli ght dilnf;_1tion, is u~un ll y di~plncccl downward, nncl is found in Lhr Gth and 
7th !'pncrs; buL if the c.lilaf otion be marked , thr apex hl'n f h<'rom cs more 
cliffirne a11cl ii:; fou nd well outside th e nipple li ne in Lhc Ith . .1th, ancl (ifh 
'f'he first SOUJl(l is ll Sllnlly marked ~rn d h:lS b<'Nl <li~Niht cl by )ii irJwlJ ilS 

lumb" ; sonwtimeli ii has a distinct boomini:r f.l;ournl Tlir s<•r·oncl Ro und :it lhe 
lJa i-:E' is ilCCC'llillaled. rf'hc Jllll~C iK full nnc) of high hu::irin fli the height of 
the rnnlrieular impulse. rn1e blood pressure i ~ raised. 

2. DILATATION 

As with olhC'r hollow muscular organ!'. the s ize of lhC' rhamhers o( the 
hen rt varies g rra lly within nornrnl limits. Dilntnt ion mny he an acute proce:-:~ 
and (1uite trnnf'itory, as aflrr Se\'Crc nrn!'cnfor rffo rt. or ii may he rhronic, in 
which caRe jt, h; nssocintNl with h,YpC'rtrophy. Not howrYcr; there is 
an extraordinary hear t in the )fcO il\ College Mu Rrnm a. parchment 
li ke thinning of thC' wa ll ~ wilh uniform clilatntion or :ill nw drnrnhcrs : in 
places in lh <' right aurirlC' nnd Ycnlricle only thr cp ica r<lium remains. Dila
tation is palhologiral only whrn permanrnt. Tncrease in rapnrity means in
cretwe<.1 work for the wal ls and in conRequence hypertrophy to meet the clc
nrnncl. 

Etiology.-rrwo h11port:111t causes combine lo proclucC' dilalalion- in
crenRcrl pre:;Ru re within Lhe caYities and impaired resistan ce, clue to weakenin!! 
~ r the rnmcular wall-which may net Ri ngly. ln1 t nre often coinhi nccl. A 
normal wall may yiclcl midrr a heightened hloocl prr!'sure, or a weakcne1l w .. 111 
may y i<1ld lo n normal distending fore(', lhc wenkrnc•<l wa ll h(1ing- cluC' ritill'r 
to st rnclu ral change in the ca rdiac mnRcl(', or lo a d iminution ol' i b~ natural 
lonuR. 

(a) Jf ETG HT ENED l~NDOCARDIAC I'RERSURE l'CR111tf:. rilher from an h1C'l'ea:'ied 
<]Uantity of hloocl to he moYed. or an obRlacle lo lie o,·rrcomC', and i:'i t hr more 
frequent e::rn!'e of weakening. It docs n ot nece!'~ari l y !iring about clilata tion; 
si mple hyperlrophy nrn.v follow, ns in the ('flrly prrio<l or aortic Rteno~is. and 
in the h3rpc1rlrophy of thr i<•rt n 1ntri c1e in Hrighf'R <lil"l..'n~r. 

']'he RiZ<' of lhr rnrdinr rhnmhcrR Yfll'iC'S in Jwnlth. \\'i!Ji FiJOw action o[ 
thr h eart the dilntalion is romplete and fuller lh:111 it i!' with rapid nelion. 
~ l odrrnte exertion in :t 11orm al hear t. or even prnlonµ1'd rw rtion in a well~ 
1 rainrd 11en1·t, lr!=l'C' l1 f.\ the heart l'ize~ bnt in conrli! ions of ill hrnll h dilatnlion 
occurs. Physiol ogically. the l imilR or dilntnli on ;Jr(' renrhC'Cl whrn lhr cham
ber does not crnpLy ilf.\c· lf dnring the Ryt>iolc. Th is may occur as an aculc, 
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lransil'nl ('ondition in !lrrrrr rxrrtion in an unlr:1i1wd or rc('blc condition
durniJ!. for c•\anqdt'. tlw n~c·t•nl of a rnount<.1in. 

Tlil'rt' m:iy lw g-n•al dilalalion of tlw right IH'art. as :-:lumn hy thr increased 
epig:a~tril' pubation. and eYcn inrrCa!"P in the canliac dulnt•:-:s. '!'he f'afrty 
\·ahe adio11 uf thtl lricu!-ipi<l yaJYes may hNe rome into play. rrlil'\·ing tlw 
11111;;:-1 liy pcrmiHing r('gurgitation into the auricle. Willi H't-il lhc c·nnllition 
is n·moH·d, hut, if it ha::. hecn extreme'. the 1U'nrl nrny Rufl'rr a strain from 
whiC'h it ma_y rC'CO\'l'I' !'.lowly, or, indC'cd, the in1liYid11:1l mny nc,·cr he ahlc 
ng:1in lo UlldC'flnkC' f'C'H.'l't' exrrlion. Jn t!H.' ])l'OC'l'f-\S or trnining lhf' getting 
wi1H1, UR ii i!' rnllrd, i::. larg1•\y a gra(1un \ im·1·C'a<:r in the rnpnhility of the 
!trnrl. pnrtirulnrly or lhC' right, rhnmhN~. A rlt•grrr of (''.:('rfion C;lll hC' !':1rt1y 
maintni1wd in full training which wou\11 be quite impo)'::-:ilile und rr olhcr 
cirr11 111 siancr:;, hrc·au:;r, hy a gratlunl procc~s o[ what we n1~1y call phyKienl 
rducation, thr hrarl ha:; ~lrrngthcnccl its rc~crYc for<'f'-wid(•nrd C'nor mowd.v 
it s li111it of' phy:.;iological work. ]~ndur:rnC'c in prolong<1d cont(1f'ts is mca:-:ured 
hy lhr rapnliililir:.; of llic> heart, which by inrn'a~ing it!' lo1111:; hai-i inrrcm~ra 
its rrsislnnc·e lo dilatation . We lrnrn no po:-:itivr knowh•dgt.' of the> n:ilure of 
thr clta11grs in lhr lwnrt which occur in this prOC'(':-:s. hut it mu:-:t lie in the 
di rw·tion of inrrca~ccl muscular and ncno1rn rncr7y. The largf' lwarl of alh
lf'tcs may he clue lo lhC' prolonged u~e of their muscle~, but 110 lll:lll hl1COllll':-' 

a ~T(':Jt runner or oar:-:mnn who lrns not nalnrally a rapnhlr i[ not a lnq.!C' 
lu·~irt. :J l a~te r )frOralh, the Ct"'lchratc>d greyhoun,l. n1Hl Ec·lip~<', tlw rarl' 

hofh famous for enclurnnre rnther tlrnn Rpt'C'd , Jwd \'<'r.\" larg<' hen rt~. 
flilalntion during- srrrrc mu~c·ular rffort rrsults in hearf-,..,frnin. 

A man. prrhaps in poor condition, rnlls 11pnn his hrnrl for C'\l rn work during 
thr il~rrnt of a high mountain, ::ind i~ nt once fll'izl'(l with pain nhout t\11' 
lmnt and n l-lC'n~e or (li~fre~s in the rpiµ-a~trium. H e hn•nllws rapidly for 
so1111· linH'. is '"puffC'(l." ns wr say. hut lhr symptoms pm:.s off aftrr a ni glit';-; 
q11 id . . \n :itkrnpf. to rept>:il the cxcrri~c is followrd hy nnollwr nU:wk, or, 
in<l{·<·(I. nn ;dlM·k o[ cnrdinc cly~pna:'a nrn.r cornr on \\ liilr he is nt r (•st. For 
n1onl11 1'i such n mnn nrny be unfillrcl for sc,·en' c.\C'ri ion, or he mny hr pcr
rnallC'llll,Y inc·apilc·itatcd. In ~omc wny lie lH11'i orcr:-:lrni11ed hi~ Jwnrt nllll hc
cornr "hrokl' n-windecl." E:-.;ndly wlial has taken plnc·c in tlw~l' hcarl:-:1 wr cnn 
nol ~ny, hut th<•ir rcs<.'rrc force is lo:-l. and with it the powl'!' of Illl'C'ling thP 
d<'mnrnls C'\:H'fl'<l in mninlaining the ri rC'ulntion d11ring f:C\'('l'C C''.:C'rlion . The 
" li rarl-~hock" of Lathnm indlHlPs cases of this n::llurc-smhlrn cnnliac hrP:tk
clo\111 during rwrlion. not clue lo rupture of a rnh·e . l t !'('ems prnhahll' th:it 
sucl1lrn cl('alh in mt•n cluring long continu((l t.1 fforl:', ::ll:i in n race, is :'0111eti1111..·s 
due lo o\'el'llislrntion and paraly:"is of thr heart. 

cl isc~~:: t~ n cl~~~ !.~~.:::1 n1~~a 1~~c\~~:~ :~~~:, i ~1;~(·~;:1 i :~1 y~~~~1;~~1 ~~n~~ ~i;~1~ o~:,:.1~ n ~ ";~·(~:~ 
lion, and in angfon pectori$. There is u~unlly a st ri king contrast, between 
lhc wide and forcihle cnrd iac impuh:.e and the flma ll, feeble, irregulnr pu\::;c. 

l)i\nlnl io n oc·c·ur~ in nil forms o[ 1·alrr lesionfl. Jn aortic incompetency 
lil ood rnlP rs the kfl ''entrirle during dia~lole from the ungunnlecl aorta and 
from tl1 <.> ldt a111·icle. nnd Hie quantit.r o[ blood at the termination of clin~tole 
suhjt•tl:;; the wall:-; lo an rxlremc degree of pressure, und er which they inrYi
talily yield. In t inw lh<.>y augment in thirkness, and present the typica l ec
centric liypl· rirophy or this condilion. 
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In mitral insufficiency blood which should have been <lriYen into the aorta 
is forced into and dilates the auricle from which it came, and then in the 
Uia~lole o[ the venh'icle a large amount is returned from the auricle, and with 
increased force. In mitral stcnosis the left auricle is the seat of greatly in
creased tension during diastole, and dilates as well as hyp<•rlrophics; the dis
tention. too, may be enormous. Dilatation of the right ventricle is prodµccd 
by a number of conditions, which were considered under hypertrophy. All 
circumstances, such as mitral stenosis, emphysema, etc., which permanently 
increase the tension of the blood in the p ulmonary vessels cause its dilata
tion. 

The idiopathic dilatat ion and hypertrophy of beer drinkers also comes in 
this group, as it is brought about gradually by increased endocardial pressure. 

(b) l uP.\IHEI) NUTH l'l'ION OF 'J'l l F. ]I E.ART WALl,S may lead lo a dimin11lion 
of the resisting power so that di latation Tcaclily occurs. 

The loss of tone due to parenchymat.ous degeneration or myoca rditis in 
fcye rs may lead to a fatal condition of acute di latation. lt is a recognized 
ea use o.f deat.h jn scarlalinal dropsy (Goodhart), and may occur in rheumatic 
fe,·er, typhus, typhoid, crysiprlas, etc. The changes in the heart muscle 
which accompany acute endocar<litis or pericar<litis ma;• lead lo dilatation, 
especially in the latter disease. In anremia 1 leukaimia, and ehloro$iS the <lila
lat ion may bt' considl'n1\Jlc. Jn sclerosis or the walls. the yiPl<ling i'"' always 
where this process is most advanced, as at the left apex. Under any of these 
circumstances the walls may yield with normal blooll pressure. 

Pericardia! adhesions are a cause of di latation, and we generally find in 
cases with extcnsi\"e nncl firm union considerable hypertrophy and dilatation. 
rrhere is usually here sorne impairment as wel l of lhe superficial layers of 
muscle. 

3. CARDIAC INSUFFTCrENCY 

Etiology.-Wilh leS>ening of the muscula r power of the heart the r ap idity 
with which the blood circulates is diminished, and the tissues fail to receive 
their proper supply of oxygen and food, and to be adequately rclie\·ed of the ir 
waste products-this is cardiac failure. The same effect may be produced 
in another way. The amount or blood in the body is much less than the 
total capacity of the rnseular bed, and an adequate blood •upply is only kept 
up hy a gc1wral coni-;lri(·tion or al'leriolcs which dam the blood in the arterial 
system, but if by any chance there is a general va!?'o-clilalation o[ lhc arterioles. 
especially those in lhe splanclmic area, the heart does not receive an amount 
of blood sufficient to stq>ply the bodily neerls, with the same effect on the 
organs as in certain rorms of cardiac failure. This condition, which i~ 
proLably the essence o[ shock, docs not concern us here, but it must be rnen
t ioned to avoid the impression that all .failure o[ the circulation means fail
ure of the heart. 

'rhe foi1urc in mm;culnr power may affect cavity singly or the whole 
heart. Weakness of the lcrt ventricle fails to pr oper filling of the ar-
l<'ricil l'\,Y~t<'n1 nnd anremia of the re::rnllH. Failure or the left 
auricle means in the lnng ve~i;els \\'itli dcficicnl aeration of the blood, 
and a tcn<lcncy to m<lema of the lung or to effusion into the pleural cavity. 
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Failure of the rig-ht n.uricle and Ycnlriclc gin•s ryanm•i!-i o[ the organ:;;, d_yspncea. 
at TC'J:"t and on 8lif!hl exertion. with 8ia:=:is jn the abdominal or.!.!an:. and ccclema. 

The rC'~l·rYe power with which the car<liac muscle i8 endowed disappears 
in heart failure. This rc~C'n·e. grcate~t in youth, is incrcaf'ed by adequate 
nutrition. certain congenital endowment;;;, and. ·apart from other clcrrctt:, hy 
hypertrophy. Jt is lc81<Cned hy defects in the cardiac 5'lruclurc, gro5's or mi
nute. hy defectiYe nutrition. hy ccrlain bacterial aucl other poisons, and with 
adYancing years. We haYc at present no means of gauging this rc~cnc power 
of the organ as a whole or in its different parts. 

The failure may be sucldm or ~low, according- lo the kind and rapidity 
of the lesion which muses il. When the left ventricle fails lhc effect mav 
\'ary from immediate death, lhro11,µh all :Corms of fninting, gid<linc!'s, ~(In s~ 
of dissoluiion, lo a mil cl sense of bodily or mrnlnl fatigue; when lhc right 
ventricle fai ls the C'ffcct \'arics from a sudden dy~pn~a to a dyspncca which· 
comes on with slight exert ion. 

As to the nrtual condition in cardiac failure generally, it is hy no means 
easy in all cai::C's to say what has hccn the cauc;.c. The lrsiom:. to "hich the 
cardiac musculature is li able arc cks.cri hcd further on, ~·ct there is a propor
tion o[ ca!'CS in which neither h_r post mortem cxnmi11:1lion nor careful mi
croscopic sr:1rch can the source of the failure be cn'n su~gc!'tccl. H is well to 
bear fo mind a suggestion which has hcen made hy .\srhoff, narnel.''• that in 
certain cases the failure is due not so much lo the implication of the general 
musculature as to an affection of the conducting n111f:ctdar R_rstcm of Tawara's 
node in the inter-auricular !'eptum. and of the bundle or His with its rami
fications which stretch to all parts of the rig"ht and left YCntricles, and whose 
function is to distribute the muscular impulses which at each contraction 
spread from the \'Cnous to the arterial end of thr heart. 

The blood pressure in cardiac ins.urricicncy i::.how::; no uniform figurci::. . The 
maximum pres$:ure, which is that usually estimale(1, mny be l1igh even in a 
failing heart. J n serious dcgreC's of myocardial affcdion. ~urh as fatty de-
generation or chloroform poisoning, it is low . In in which there has 
been a raised blood prcs8u1·c, the maximum may he or higher than the 
norma l for the patient. \\"e must recognize that probably in early stages of 
failure the heart is stimulated to put forth increased energy at each beat, 
and that the maximum prcss.urc at the height of the bcal sli gh tly over~com
pensates lhe circulatory defect. 

Act'Tc CAHDLIC l NSl'FFLC IENCY.-Cau•es: (a) \\'011n\l< o[ lhe heart, (b) 
spontaneous rupture or rupture of \' ilirc)O, ( f) rapid c·ffu:--ion intn the pericar
dium of blood or F-crou:-; fluid. (d) acer:--!' o[ ;:iir to the tlrn111hcr~ o( the heart, 
as from operations at lite root. or the llCC'k Or clrC'n1nposilion arh•r r.\JlO~ure to a 
high atrno~phcric prr~~urc, (r) large thromhi <p1id:ly rorn11•c\ in a heart cavity, 
(/} Euddcn jntcrfrrcnrc \\·ith the coronary C'irculalion, ('specially the left 
coronary artcr.r. (g) mrchanienl interferrncr with ll1c hrart from ohlilcration 
of the trnchNl or Jar_rnx, as in strnngulation. (h) acule infections, such as 
diphtheria or pcrjcarclitis. (i) certai n poisons. such as pilocarpin. cocaine, 
phosphorus, etc., (j) stimulation of the vagus ncnc, its centre in the medulla, 
or its termination in the heart. 

C111:0N10 C.\HDIAC ] ~~n'FH'IENCY.-Cau~cs : (a) LcsionR of lhc heart 
rnuH·ll', which will he described in more dd11il in a sub:-::e<JUL'lll paragrnph. 
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E:-;sC'ntirillv all c·;1rdiac failure iR 111tu;cular. The myoc·anliu111 lll<IV he in~ufli· 
c'i('nlly n1;uri:-.lwd, as in llic :4analion atrophy of n~·w gnl\\lhs 01: in diahl'll·s, 
or tlU'J'(.' Ill<\_\' he l'l'l'O,!!llizc1hle gro::;~ or micrO:'<.:Opic..· k:-;ion:'. Orn· OJ' llHJl'l' or tlw 
fundion::. of ihc tardiac mu:-e:le nrny he interfered with without produc·ing any 
C"h;111,!.!"l'S thal C"<-111 lie dt•ledc<l hy the micro~copc, ~uc:h ~1:-: the failur<' a:-~odat1·d 
with aortic tlh-c•a~<'. (U) Lc::.ions of the Yah·c:'. (c) Lesion:: afft'C'lin~ the vas
('Hla r ficlcl:; of lhc cfl'erl'llL arlerie~. Emph,r~cma. c:hronic hrom·hiliK, a:-thrna. 
sclcroRis of the lung:-, chc~l dcforrn~iics, and rnitral di~case produce an l'lll
barrassment of the righl hcarl; alheroma o:f the aorta Hild arlerio-sclerosis, 
e~pccially oC lhe ~plall(:hnic :iml renal area, produce foill1re of the left hC'arL 
(d) 01cr-cxcrlion. (c) Certain poisons, such as alcohol (especially beer) and 
phosphorus. (() Olhcr ca uses, such as adherent pericardium and exophihal
mic goilre. 

Anatomical Basis of Cardiac Insuffi.ciency.- L LESIONS DtrE TO Dnrn.urn 
OF TJJI~ ConONABY AHTEHIES.-.\ knowledge of the changes produced in llw 
m~·nc <mli11111 \iy di!'Cn$e or the C'Oronary YC~:::cls gin•s a k"y lo llie lllHICr:'tand
ing of many problems in cardiac patholoto·. The tcrmin:il brnnehcs of the 
coron:ny YC~i'Cls are cnU arteries; that is. the communication between 1wigh
bori11g bnu1d1es is throu7li c:ipillaries only. J. 11. Pratt ha)) 1<hown that the 
vci!sCI!:! of 'J'licbcf'ius, whi('h open from the ventricle:; and auricles into a sy~
lcm of line lm.tnc:hct-: and thus communicate wilh the cardiac capillarie~ awl 
coronary veins. ma.r be capable or feeding the myocardium sufnei<.'ntly to kc-rp 
it ali\·e C\'ell when the coronary arteries arc occJucl C'Cl. rJ'hc lJlocking 0£ OllC 
of ihc:-c vr:.;f'cls hy a thrombus or an cmbolus Jcads usually lo a condition 
which is known aR-

(a) Anwmic 'ltecro.r.;is. or" hitc infarct. When lhis docs not occur the rea
son may be sought in (1) the existence of abnonnal anaslomoscR, which by 
their prei::cnc(' take the roromny f:ystcm out of the grou p of end arteries; or 
('?) the vic·arious flow through the vessels 0£ 'J'hchc:::ius nnd the coronary 
H~ins. rrhe co111litio11 is mo:-1l co1nmonly seen in the lcfL \'cnlricle and in llic 
srplum, in the territory of distribution of the anterior corona ry nrlrry. rrlw 
affected arra has a yellowish white color, somciiml'8 a turbid, pnrboilccl as
pect, al olhrr lime~ a grnyish rrd lint. It may be sonwwhal \\'l1dge-shapccl, 
more often it iR im1gular in contour and projects abO\'C the su rface. Uicro
S('opif'al ly the C'ha ngrs arc very charact.e ri :.;lic. 'J'hc nuclei c·ilhcr cfo.:apprar 
from the mustle fibre::; or they undergo Iragmcniation. -Leuc·oc',Yil's wander 
in from the :.;;u rrounding- li:-:~uc, antl thcFc may suff<.•r di:::intcg-n.ilion. At a 
J:ilrr F-ta::e a new growth of fi\Jrous li::iSUC is found in the JWripher_y of the 
inford whieh ulli111atl'ly may entirely replace the dt>ad film•:.;, rrhc fihres 
pret:rnt a ho11107cneous, Ji yalinc appearance. In Fomc instan('es there is com
pleh:- tram:formation, and C\'t'll to t.hc naked eye a Iirm white patch of hyalinc 
degeneration may nppear in the centre of the area. Hupturc of the heart 
may be m.::-:ociated wiih ancl'mic necrosis. 

(b) The i-:ceond i111portnnt effect oi coronary-artery di!'enFc u pon the myo
cardium is :;:.ccn in ll1c production or fibrotlS myocardilis. 'J'his may result 
from the ~ra<lllal trant-'rorrnation of areas o[ anamdr necrosis. :More common
ly it is caused hy the narrowing of a coronary branch in a process or oblitera
tive cn<lartNit iF. Where the process is g radual evidences of granulation 
tissue 11rr oflcu wanting, and any distinction between the necrotic muscle 
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filnTs ancl the new :::;c:ar li~~uc is dillicull lo e~lahli:-;h . tT. B. MaeCall11111 
:::;howl'd lhal the muH·lc JilJl'C.'~ undergo a <:hangc the 1-en·r~c of that of U\('ir 
normal den•lop111e11l allll loi:-c lh<'ir fihril bundle:-; preliminary lo ilwir com
plete l'l'Jli<ICl'lllt'lll by tonnectiYC u~:-;ue. The sdrro:-is ii-; mo~l frequently !"C(.'11 

ai the apex Of the il•ft YC~Utl'itlC and in the ~cplum, but ii 111<1)' OC'C'lll' in 311}' 

portion . Jn the septum and walls there arc offrn !'ircak~ and pale· hes whid1 
arc only sct·n in C'llr('fully made :-crinl ~cc:liom~. ] lypcrtrophy of the heart is 
co111monly a~Rociak•<l with this degeneration . It is the invariable precursor 
of ancurism or the heart. 

(c) liuddcn /J ealh in Coro11ary . l rlcry Diseasc.-C'omplclc ohli!eralion 
o[ one coronary artery, if produe:cd suddenly, is t11'Ual!y fatal. \\'hen in
clucnl slowly, either by nrlcrio-f'clcro~is al llw orifice of the artery ~lt the root 
of lhc norta or by an oblitcrnli11g cndarlerit i1' in lhc cou rl'C of lhc n':;:scl, lhe 
circulalion may be carri(1d on lliroufth the other yc:;~el. 81Hldcn d<'ath is not 
unco111111on, owing lo lhrot11l>0fliis of a YC!"scl which has hcco111c narrowed by 
sc lcro~is. Jn mcdico-lc!Jal cw;cs it is a:. point of primary iJJtporl11ncc lo remem
ber that this is one of the common l'aUl}CS of l}ttddcn cll'alh . Thi:-1 co ndition 
should be c·1.uefully ::;ought for. im1$much as it lll<IY he lhc sole k:-:ion, except 
a gcncru l, sometimes slight, ai'frrio-~:derosis . Jn lhc mosl e:xlrcme grade one 
coronary artery may he entirely IJ!ockecl, with the pro1ludion o[ c:xlcnsi"e 
fil>roicl clisca~c, and a mnin branch of the other al~o may he oc·d111k<l .. \ large, 
powerfully built imhccilc, aged f.hirt.r fhc. at the Elwyn I n~titution, Pennsyl
vania. who had for ycarR enjoyed doing the hca\".)' work ahout the place. died 
suddc•nly, without any preliminary symploms. The heart Wl'iglwd OYer 000 
grams: the anf.c rior coronary artery was pradiC"ally oc·eiu<k•d hy obli terating 
cndartcritii:;:, an,] of the posterior arlcry one main brauC'h was hloc:krd. 

(d) ,1,,,,,'eptic lnfarcls.-Jn P.ncmia the ~mailer brandws of the coronary 
artcric:; mny be bloC'kecl with cmbo li which gi\'C rii-:c to infrdious or septic 
infarcts iu the myocal'Cliu1n in the form of ahs('Csi-es, \';uying in size from a 
pea f.o a pin 's head . 1 l1l 1esc nol cause any di1'turbnnec, bul when 
they may pcl'foratc inlo the or into f.hc pericardium, forming 
ha s hccn called nculc ulcrr or f.hc heart. 

IL Act"l'E I N'l'EHS'l'JTl.\L l\ I YOC.\1tDI'l'Js .- f11 1'0mc infr,cf.ious diseases and 
in acute pcricarditis the intcrrnu$c ular conm'dirn tis~uc m<1y he ~wollrn and 
inrillratecl wilh f.:rn<1l l round cells and lcucocytc:-;. the hlood vessels dilale<l, and 
the 11\U$Clc fibre~ the scat or granular, £altj•, and hyalinc clegP1Wration. Oc
c:u.;ionally, in pyxmia the infiltration with pu:; C'ells has been diffuse and con
fined C'i1ieflv to the inll'l't'Lilial ti~sue. Councilman ha~ de~rrihed thif' condi
tion or thC hrnri wall in gonorrhc:ca, and RU('('('('(ll•d in dl'l1Hll1Slraling the 
gonococcus in the 1liseu:-cd areas. The comrnonc~i example:-: arc found in diph
theria. typhoid fc\'er, and acute cnclocarditi:::. as shown hy the studic~ o[ Horn
berg. The foci may he the starling points of putchcs of rihrous rnyocanlitis. 

]J 1. Frua:m~K'I'Nl'IOX AND HEG)I E~'l'.\'l'IOK.-'l'hi.;; co1Hlition was dcscrihc<l 
hv Henau( and Lnndouzy in 1877, and has been cardully studied hy diITcr
c~t. p:1lhologiRtl'i. '1\ro forms arc met with: 1. Segmentation. 'rhc muP-cle 
fibres have separated al the cement line. 2. Fraµ-111cnlation. 'l'llC fracture 
Jias been ncross lhe fihrc iti;.;elf, and pcrhap:.: at the level or the nucleus. 
Longitudinal division is unu~tial. Although the condition clouhtlc~s ar ises in 
some iu::laaccti during the dea th agony, as in cases of sudden death by via· 
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Jenee, in others it would ~cem to have clinical nnd patli<'llngit•al ~ignificance. 
Jl is found a:-;~ocialcd with other lesions, fihrous rnyoC'nr<liti:-;. infarction, arnl 
fatty degeneration. J. B. :JlacCallum di~tingubhcd u ~implt> from a degrncr
ati\'c fragmentation . ~['he first takes place in the normal 1ihrc. which, how
en•r, shows irregular extensions andcontractions. The S<.'corn1 sucCCl'(ls dC'gt•n
cralion in the fibre. llcarh; the scat of marked frngmrntation arc lax, easily 
torn, the muscle fibres widely scparatc<l, and often 1wlc and cloudy. 

l \~. PAHENCJIY .M.\TOLlS ])EGEKERATJON.-This is u:-;ually md with in fc
YC1'S, or in connection with endocarditis or pcricar<liti~, and in infections and 
intoxications generally. It is characterized by a pale, turbid stale of the 
cardiac musc!C', which is general, not localized. Tui·biclily and softness are 
the special features. Jl is the softened heart o[ Larnncc and Louis. Stokes 
speaks of an instance in which "80 great was the softening of the organ that 
when the heart wns grasped by the great vessels rincl hclrl with the npcx point
jng llJrn·ard, it fell down over the hand, covering ll like a cap of a large 
mushroom." 

llistologically. there is a degeneration of the mu~clc Ohres, which arc in
filtrated to a n1rious C:\teni with granules which re~i::.l the action of ether, 
but arc clissoln•d in acciic acid . Sometimes this granular ch:rngc in the fibre~ 
is extreme, and no trace of the Rlriro can be dckctcd. It is prohably the ef
fect of a toxic ageJ1l, and is seen in its most cxqtiisilc form in the lumbar 
muscles in cases of toxic hremoglobinuria in lhc hori;;c. It il-1 met with in cases 
of typhoid, typhus, ~mall-pox, and other infectious cfo:ea~l'S. parti<.:ularly when 
the course is protract.eel. There is no definite relation between it and the high 
temperature. 

Y. F.ATTY IIE:.ABT.-Under this term are embraced fatty degeneration and 
fatly oYergrowth. 

(a) Fatly degeneration is a very common condition, and mild gr<H1cs arc 
met with in many diseases. lt is found in the failing nutrition of old age, 
or wasting diseases, and or cachcctic stales; in prolongt"d infectious foyers, in 
which it may follow or accompany the parenchymatous change. In pernicious 
amemia and in phosphorns poi~oning the most extreme degrees arc seen. Pcri
carclitis is usually associated with fatty or parcnchymalous chang('S in the 
superficial layers of the myocardium. Disease of the coronary arteries is a 
11ll1Ch lllOl'e COlllnlOll ('3U$e of fibroid degeneration than of fatly !wart. l.nst-
1}', in the hypertrophied ventricular wall in chronic hcart-di:;.C'ai-c !ally change 
is by no means infrequent. This degeneration may be limiic<i lo the hcaL'l or 
it may he more or le:::s general in the Bolicl viscera. The ili:iphrngm may also 
be inrolrecl, e\'Cn when the other musdcs show no sprC'ial drnnge~. There 
nppears to be a Rperial pronrnc~s lo fatty degeneration in lhe heart mu~clc, 
which may perhaps be con11cckd with its inccs:::ant adiYity. So great is its 
need of an abundant ox.rgcn supply that il frcls nl once any deficiency, and 
is in ronscquence the first muscle to Bhow nutritional chnng('S. 

Anatomicnlly the condition may be local or general. The left ventricle is 
most freq11cnlly affected. If the process is advanced and general, lhc heart 
looks large and is flabby and relaxed. It has a lighl )'('!lowish hrow11 tint, 
or. as ii is called, a faded lenf color. Its consistence is rcduccil ancl the suh
sfnncC' ten rs ea~ily. In the left ventricle the papillary columns and the muscle 
beneath lhe cndocardium show a streaked or patchy nppcarance. ~Iicroscop-
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ically. thC' fihrrr; an ~C'C'n to be occupied by minule glob ules distributed in 
row!::_; ::dong fh(' line of the primiti,·e fibres (\\'rleh) . In :ulvance<l grades 
the fihrc·s !'l·1·111 c·ompll'iPly orC'llpir<l by the minute globu les. 

(b) Foll!! 01'ff!Jrtnrlh.-Thi s is usually a simple excrss of the normal 
suhperiC'arrlial fat, io which the term cor adiposwn wa~ giren by the older 
wrifc>r~. In pronounrcd in~tances the fat in filtrates between the muscular 
subsit111rr an(l. !'C'fl:.lr:tiing the str~rnds, may n'ach rn•n to the ('> ndocardiu rn . 
In rorpulrnt p<•n=ons l here is a lways much pcricurclial fat. l l fo rm s part of 
thC' gr1wrnl oh<.•sity. and O<'C'a!-: ional ly leads to dangerous or eun fatal im pair
nwnl of the rontrndile power of the heart. Of 1 ~2 cases analyzed by Forch
hri111cr thcrC' wPrf' 88 malcs ancl 34 females. On•r SO per cen t. occurred be
twcf'n Uw fnrtil'th nnd seH•nti et h yea rs. 

'Th e cntirC' heart rnny Ue em·elopccl in a thick sheeting o[ fat through 
which not a trace of rnrn•cle substance can be seen. On SC'ction the fat infil
trates the muscle, se parating the fibres, and in ex treme ca8cs-part icularly 
in the righl untricle-rcachcs lhe endoca rdium. Jn so me places there may 
he even cnmplele !'uhRtitut ion or fat for lhc muscle substance. In rare in
sta nC('S tlw fat may he in the pnpillary mu8cles. The !lC'a rt is usually much 
rclaxe1l and the chambers are dilated . Uicroflicopica lly the muscle fibres may 
show. in addition to the ntrophy, marked fatty degcnl' ralion. 

YI. OTHER D EGENEIL\T I01"S OF THE MYOCAtm 1u:M.-(a) Brown Atrophy. 
-'l'h is i~ n common change in the hea rt rnu~c l e, particularly in chronic val
\'u lar Jc:-;ions and in the senil e heart. When advanced the color of the muscles 
is a dark rell brown, and the consistence is usuall y increased. The fibres 
prrsrnt an accumulation o[ yellow brown pigment ~hi e ff y about the nuclei. 
The cement substance is often unusua1ly distinct, but seems more fragile than 
in hC'c11thy musck. ' 

(b) A my/old degeneration of the heart is occasionally ~een . lt occurs in 
the inlermu ~c11 lar conn ective lis~11e and in the blood vessels, not in the fibres. 

(c) The li,11aline transformation of Zenl·er is sometimes met with in pro
longed fcv('rs. 'l'h<' nll\•cted fibres are swollen, homogeneous, translucent, and 
the sfrire nre very fninl. 

(d) Calcareolls degenera linn occasionall.r occurs in the myocardium, and 
the muscle fibre::5 mny be infiltrated with lime sa ils nncl yet retain their ap
pNtrancc. 

Symptoms of Cardiac Insufliciency.-As indicated above, the symptoms of 
left $l.id ec1 ca rdiac failure differ from those or the Tight side, and in each we 
lll:1.'" di~ti11gui::5l1 a number of types, which, however, merge gradually the 
one into the other. Failure o[ the left ventricle is seen in its severest forms 
ill the abrupt death !::.lroke of angina pectoris, in the sudden faints with sweats 
nrnl hea rt pa in of fatty or fibroid hearts, or in the fainting and convulsive at
tarks of StokC's-.\dams disease. Less severe failure may be seen in athletes 
rifler a hard raee, when vomiti ng and a fee1ing of di~s.olution are present-
3 type whirh is somcli 1nes seC'n ju angina, when it jg liabl e to be mi staken for 
a gaRtro-intC'R tinal upset. The milder degrees show themselves in an inability 
to tak<' murh exerci$l.C or to suffer much mental work without the sense or 
great fnl ig11e. Rudden and slow types are al ~o seen in fnilm·(' of the right 
8ide. RuhjC'drrl to a $:.l ight strain, g real hypNp11o~a and di stress may come 
on, and one form of cardiac dys pnLL';.t which rdh1ckR the pat.ient at ni ght is 



of this nature. Th(• f't'r<'r('r rorms sl1ow nn inrrc•mdng inability lo undergo 
slight C'\lra c•wrl ion, :-;m·li r1s mounting i::lair!?. or hy1wrpnn 1n t•n•n wlH'n at 
n·:;l in h~·d. in both or whiC'h Uinc is usuallv :-:Ollll' u·dl'Jll:l of lhe feet, €:::i

pccially al night. ir lhr patient is on hi:-:; fret 1;10:-:l of tlw cla_y. 
Crouprd und<•r their Sj1Pcial sy:.;trms the ~ymptoim.; c:omplainC'cl of hy pa

tiC'nts with C':lrdiac failure rirC' as follow:: : (a) Carclio-ra~cuhir :-;,y:.;tern: Pain 
in the rnrdiac· area or c:d('mling to the ~hou lder~ :111cl down the anns, a S(·n:-::c 
or weight in the pra'('Ol'<linm; pnlpitalion i~ seldom cornpla inecl Of. (b} l{ e:-::
]liraiory l'_r:-:i('Jll: Dyspncra al rest or on exertion, or orthopncra. ('he.rne-Slokcs 
r6piralion, loss of YOiC'C from pre:-:sure of a dilalt•(l ]efl auric!<• on lhe 
left n·rurr('llL nrrve, ha_•rnopt.r:;is (ns resulti ng from lung infarcts). 
(c) CPniral m1 r\'011s l'_Y~i<•m; in addition lo lho~c gi,·en ahoYc are slccpk•ss
nc·s~ . mrntn\ !'!,Ymptoms, ckl11 sion:;, mclnncholia, and e~pecinlly lowarcl lhc end 
~lupor f11H1 drcm:-:i1w:-:s. (d) Cyanosis, p;1llor. o::odemri, nnc1 orrasionally pur
J1Ura in Lhc lower tirnhs. (e) Alimentary s.rstcm: rl'lw sla:::.is in lhe abdominal 
ur:rans in righl ll<'arl failure produces Jm;s or appetite>, indigestion, flalul ence, 
rnrniting-. constipation. dirird1cm. ahclominal pain, hn:-morrhoid~, etc. ({) 
lil'nnl s,r:-:-tcm : 'J'he urine is scanty, high colored, and contains a slight amount 
of nlhumin. 

Physical rxamination or the he::irt may Te\·C'al an apex-heal which is feeble, 
ont~ide the nipple linr. <liffu:-:r, anc1 who~c maximum intensity is not easi ly 
localizl'd. rrhc pul:-:ntion may he marked on inspection and coyer a \'Cry wide 
nn·a: arl<'rial pulsation in lhe neck in the left heart failure may be grenl; 
in ri ght henrl failure llw jugular Ycins may be very dilall'd rind their pul~a
lions may hr normal, indir·nl ing lhrcr wnn·~, or rcgur~ilnnL On percuss.ion 
tile carcliac arra rnny be much increMccl lo Lhe right or lo the left, or bolh. 
On nu:-:cnllalion thl' sm111ds rnn.r be dimeuH lo hC'nr, or feebler than normal; 
murm111·s, tt!-=.uall.r sorl, may be• pre:H'nt al bolh n1wx and bnse. (lallop Th}'lhm 
nrn.Y hr pn•s('nl,. Tlw 1rn\:-:{' rnny show grcal varialiom;; marked failu re lll<l,\' 
exi~t willi a foll hournling p11 l:-:r; more usun\ly jt iH fechle with diminl slwd 
tension: il lw i1T<1gul:1r, inlermiltcnt, or rapid. No one 
comliinntion ~igns .is significant of Cfll'(liac A henrt may be 
cicnl nJHl yet perhaps nothing can be cll•trclccl hy physical exnmination cx
cc•pt forhlr i::.onnd:-; nlH\ a low tcn:-:ion pul~c. 

'l'hr m,ro<·an\ia\ lt·:-:ion is not nlway:-; proportionate to lhr inlrn~ity or the 
symptoms. r\ pnlit1 nt rnn.r prri::cnt enfcchlecl, irrcgulnr :ld ion ancl signs of 
dilntnlion-~horl1w~s of hrralh. CT'drma , and the grnera l ~.rrnplorns LclieYell 
lo be characlrri:-:lir or ('flt'('!' or fihroirl nnd falty hcarl-ancl the post mortem 
show little or no rhangf' in thc myocardium. 

Cardio-.~cferosh·• or fihroicl heart is in some ca~cs charnclerizccl by a feeble, 
irregular, slow pulRe, wiih ch:-pnCl'a on exertion and OCC'fll'ional flltacks of 
angina. Trr<1gularily il' prrs<1nt in many, hul not in ::ill dlties. The pulse 
may he \'('ry !-:low, ('\'{'Jl :in or JO prr minulr. nncl lhC' featur<'S tho~e or StokC'S
,\dnml' di!'C'aS('. A mnn wilh nd,·anced fibroid rnyocarclitis ma.Y die :-:;1uldcnlj 
whilr r1t work, wi1hout hrl\ing- CH'r romplainccl of hc;1rt lro11lih•. llltinwtcly 
the cascR romc un1ll'r oh:-:rrvnt ion "ith the :-;ymplomR of ca rdiac im:.umriency. 
rrhe nrrhylh111in, whi(·h may lrnrr hcrn prC'senl, hrromC's nggrnvaic<l and, 
according lo Hi<'grl. mo1y nrJt only prC'rC'1lC', hul ali::o per~ i st artcr the cardiac 
insufficiency has pn~:-:('d away. 
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Fatly degtnrrolio11 of the heart presents the ~ame clifficultic~. Extreme 
fatly c:hang{'~, a~ in pl'rnicioui:; anam1ia, may he prc~ent wilh a full pubc ancl 
regularly acting lw<ll't. The fat does not appear to inkrforc seriously with 
the function of tlH' organ. The truth is, it may be present in an cxtrt•mc 
grade without producing symptoms. so Jong as great clil<1tation of the cham
bers docs not occur. rl'he cardiac inegularity, the cl_rspn(('n, pa lpitation and 
!'mall pul:-:c are in reality not ~smptorns of the iatly degeneration, hnt of dila
tation \\hich has supcn·rnccl. The faUy arcus senilis is of no momrnt in the 
diag-nosi!-l. of fatty hcnrt. The heart sounds may be weak and the action 
irrc7ular. 

\\'lwn di l:thltion orcms there is gallop rhythm, shortening of th(' long 
arnl n. systol ic murmur at the apex. Shortn('ss of brl'~ith on exertion 

nn rarl~· fpaturc in mnny CCT!'('S, and anginnl rdtncks mn.Y oc'c·tir. rrhcrc is 
so 11 wtimr:-1 a tc•nrlrnc·y to ~yncopc, and in hoth (ihroid nncl fntly hea rt there 
nre ntt:wks in which lhr patic·nt frels col11 and clrpressNl and lhe puh.;e si nks 
to ·10 or :30, or even, fl!-\ in one ca~e which I saw, to ·.w. The pntic•nt may 
wnkc from Rll'ep in UI(' rarly m orning with nn attn<·k of fU'Y<'rc ·ccarcliac 
:l!'lhma.'' Th('~C ccspC'lil"" may he as:::ociated with nau:-:('n and ma~· allC' rnale 
with olhH:-< in '' hic·h tlwrc arc angina! sy111pton1s. Thc~c a rr thr rn~r:-:. too, 
in whiC'h for \re<1ks there may be mental symptoms. The patirnt Im~ 1h•l11:-ions 
and 11111.r ('\"I'll i>N'OllH' nrnniaca l. Tmrnrrl the C' l o~e tlw type or hrPnlhing known 
ns ('lll'rnl'-Stok1·s may occur. Tt W<lR clcscribc•cl in the followin!? lrrm~ hr .John 
( 'lic1.rn~. RJWaking of.n ra1'C of fntty heart (Dublin ]fo1'pilal . lkports, .Yol. ii, 
p. '.! 'i l, JKIX): "For srnral clays his breathing was irr<'gular; il would en
tirC'ly C't'a~e for a qunrlrr of a minute. then it would hrrome prrreplihlc, 
lho11g-li n·1·y low. thrn clegrres it hC'ramf' hr:wing an<l quirk. and l.lwn i t 
would gr;111unlly C'C':l~<' this rernlution in \h{' Rlal.c of hii;:. breathing la ;-;tC'cl 
ahoul a minntr. during whi('h tl1rrc were about thirty nds of rc:-;piraLion." It 
is ~{l'll rn11ch mon• rr<'C[lll'nlly in arl.crio-Rclerosis and unrmic s.tatt•s than in 
fully hcnr l. 

],':1tty m·c•rgro\\ lh or I.he hC'a rt is n conclition cc rtn.in Lo rxi:::. t in very ohcsc 
pcr~orn::;. ] t procluC'C's no sy mptoms until the mu:.;cular fihrc is so wcakrned 
lhat cliblation ocr11rR. 'J'hrRc pritients may -for yea rR prc!-l<'nf, a Icchlc but 
regu lar pulse•; the llC'art sounds are wrak ancl mufllecl,·a ncl :1 nrnrmnr mn.,v be 
hrnrcl nl thr ap('X. Al.t:wks of "cardiac a~thma" nrc nnt uncommon, and the 
patic111t ma>· !'uffrr from bronchitis. Di zzinrss. nncl p~{'u clo-:1popk1dir s.rizur<'S 
may orrur. f-\uc1<1rn clrath may rc~:.ult from synropr or rrom rnpturc o[ the 
lwnrt. 'l'hr phy:::ira\ <:'xami nation is ortrn cli!licult berau~c or I.he great in· 
rr('a:-:r in fhC' rat, and it mn,r he impoE-~ib\c to drfinc fhr area of clulnc~::: . 

}'or clinical purpos<'s we 1111y group the case::; of fnilurc from myocardial 
di~rnsc as followi- : 

(I) 'l'hot-:e in which smlclrn clrath occurs with or without prC\1 io11s indi· 
rntions. of hrarl-troublc. Sclerosis oi the coronnry arlcrir~ exists-in Rome 
in~tances with rrcci11t thromhus anrl white inforc-tR; in others, cxtC'nsiYe fibroi d 
disrasc; in othrrs again, fatty dcgrncration. 1\ lany pntic1nls nc\'cr complain 
of rnr1liar clil•ln'l"s. lrnt. us in the case of Chalmcr:., the cclcb ralcd Scottish 
di,-i nc. 111111s11:1J dg-or or mini] and body. 

p) in whi<"h tlwre are carcli3c arrli_rl.h mia, sho r\rw:-s of hr<'ath on 
cxrrtion, nttaC'ks or <lpp1111•a, sometime:-; angina! attaC'ks, colla p~e symptoms 
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with sweats and <.'\lrenwly slo\\· pul!'e, and occasionally marh1l nwntal $j'tnp
toms. 

(3) C'ascs with gcner::il artcrio-sdC'ro~is anrl h_yprrtrophr an1l 1lilatalion 
of the heart. Thty arc rohu:::t men of middle age who haYC workt·c1 har<l 
and Jived carelrs!'.l,Y Dysprnra, c011gh. and swelling of the feet are the early 
symptoms. and the patient comes under o\Jscrralion either with a gallop 
rhythm. rrnhryoC't1nlia, or an irregular hrarl with an aprx ::;y~tolic murmur 
of milral immflit'i<'nrr. Hecon•ry from the fin;t or ~cron<l attack is the mle. 
It i:.:. Olll' or the lll01'it common rOrms of heart-cliRra~e . 

Prognosis.-Eac·h rm:e must be judged on its own merits, special notice 
being takrn of thr age, probable origin, and anntornical basis of fhe lnsuffi.
ciency. rrJie outlook in nffections of lhe myocardium OC'(' Ul'l'illg lalc in life is 
extremely grnYl'. Puticnts recover, however. jn a surprising way from the 
most serious altncks, pal'licularly those of the third group. 

Treatment.-~fany c::i~cs nc,·er come under trcatrncnf; the first are the 
final symptoms. Other cases with well marked failure, if treated on general 
lines according lo the routine measures, recover quickly. 

J\[uch more difficult is the management of tho8e cases in which there is 
marked cardiac arrhythmia. with a feeble, irregular, v<'ry slow pul!'le. and 
syncope or angina. Dropsy is not, as a rule, present; the heart sounds may 
he clear and there are no signs of dilatation . 

The following arc the gener::i l methods lo be obsened in the treatment of 
cardiac failure: 

(a) REST.-Disturbed compensation may be completely restored by re>t 
of the body. Jn many cases with ceclema of the ankles, moderate dilatation 
of the heart, and irregularity of' the pulse, rest in becl, a few doses of the 
compound tincture of cardamon, and a saline purge suffice, within a week 
or ten clays, lo restore the compensation. 

(b) Drn'l•.-1 n acute conditions it is usua1ly well to limit this in amount, 
especially the fluid s. '~'ith marked passive congestion liquid diet may he ad
viRable; otherwiRc sma ll amou11ts of simple food may be given at short inter
vals. In :my C'fl~e with dilatation lt is well to limit the totn.l daily intake of 
fluid s to J,!>00 c. c. A "dry diet" for a :few clays is sometimes usefu l. 

(c) 'rim IWL!El•' 01~ Tim EMBAHHASSED CIRCULATION . 

(1) By l'enesection.-ln cases of dilatation, from wl1atever cause, in 
mitral or aortic lesions or distention of the right ventricle in emphysema, 
when Rigns of venous engorgement are marked and when there is orthopnrea 
1 \'ilh cvanosis, the abstraction of from 20 to 30 ounces or blood is irn]icalecl. 
'Thi:.; i~ the ocra~ion in which timely Yenesection may sa,·e the patient's life. 
Jt is particularly hdpful in the dilated heart oI arterio-,clero•is. 

(~) Jly /!cplclion through the Bo1cels.-This io particularly valnable when 
dropsy is Jll'C'~rnt. or the rnrious pmges the salines are to be preferred, and 
may be giren by ~lallhew Hay's method. Half an hour to an hour before 
brcakfasl from half on ounce to an ounce and a half o[ Epsom salts may be 
given h1 a. concentrated :form. rrhis usually produces from three to five liquid 
evuruation ~. ' l''hc compound jalap powd er in half <lrachm close~, or elaterium, 
may be employed for tlie same purpose. EYC·n "hen the pulse is very feeble 
theBe hyclrngogue c·n.L11arlics are irtll bome, and they deplete lhe portal system 
rapidly nnd ellicienlly. 
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(3) The Use of Remedirs ll'l1 iclt Slimulale lhe llearl'.< . l l'lio11.-0f these 
by far tlw lllO!-il important is digitali8, whic-h was introcluc·t1d inlo practice 
by \\'ilhcrinµ-. '!'he indication for its use -i s wc·akne:.:s of the lwarl mu.~de; the 
<'ontra-indkation is a perfectly balanced compensatory hypertrophy, ~uch as 
WC see in all forms or Yalvular disease. Broken romprn~ation in \'alrnlar 
di!"easC'. no matlcr what the lesion may be, is the signa l for its u:::r. It acts 
upon the heart. :-lowing and at the same time increasing the Co rre of the con
traction~. H arh; on the peripheral mteries, raising their ten!"ion, !30 that a 
steady and equahle ftow of blood is maintained in the capillaries. whirh, aft.er 
all, is the prime aim and object of the circulation. lligh blood prc>ssure is 
not a contra-indication to its u~e. 'J'hc bcnc>ficial are best seen in cases 
of mitral cli~ea~e with ~mall, irregular pulse and dropsy. Hs effects 
arc not less strikin g in the dilatation of the 1e ft ventricle, in the failing com
pensation o[ ao rtic insufficiency or o[ arterio-sclrrosis. On theoretical grounds 
it has been urged lhat its u~e is not so advaulagcous in aortic insuniciency, 
~i n ce it prolongs the dia~lo l e and leads to greate r distention. This need not 
lw considered, and digitalis is just as serv iceable in this as in an.v other con
rlition as:-;ocialed with progressive dilatation; larger doses are often required . 
ll may be given as the tinclure or the infusion. Jn cases of cardiac dropsy, 
from whatever cause. 15 minims (1 c. c.) o[ lhe tincture or lrnlf an ounce 
(15 c. c.) of the infusion may be given every three hours for two da_y5, arter 
\\ hich the dose may be red uced . Some prefer the tincture, others the infu
:--ion; it is a matter of indiffe rence if the clrug is good. rrhe urine o[ a patient 
taking digitalis should be carefully estimated ench day. As a rule, when its 
action is beneficial, there is within twenty-four hours an increase in the 
amount; often the flow is very great. Under its use the clyl'pnCf'a is relieved, 
the dropsy gradual ly disappears, the pulse becomes firmer. fuller in volume, 
and sometimes, if il has been very intermittent, regular. 

lll effects Rometimes follow digitalis . There is no such thing as a curnu
Jati\'C adion of the drug nrnnifesLNl by sudden symplonrn. 'roxic effects are 
!oieen in lh e production of nauRea and vomiting. Dig ipuratum is k~s d isturb
ing- lo the stomach alH1 may be given when there is gastric irrilabilify. The 
pul~e becomes irregu lar and f; rnall , and there may be two beats of the heart 
lo onr of the pul~c, which. as pointed oul by Broadhent, is found particularly 
in ca~eR of mitral stenosis when they are under tlw influence of this drug. 
The urine is redurNl in amount. 'l'hese symptoms F.uhs idc on the withdrawal 
of the cli~ilnli~. and are rarely serious. There are patients who take digitalis 
uninterruptrclly for y<'ar~, and feel palpitation nnd dislre~s if the drug is 
ornittNl. Ju mitral di~C'3f;e, CH'n when it does good. it dne~ not nlway!l. steady 
lhl' pul:-:e. Thrr(' nre rnnny rases in which the irreg11l11rit.v jg not nfTerled b_v 
the digit:llif;. Wll('n the eompen ~ation has hren re-rstahlished the drug may 
be omittrd. When there is dxsprnra on exertion nml rnrdiac di::;trcss, from 
5 to 10 minims (0.3 to 0.6 c. c.) three limes a day may be advnutageou,ly 
giYC'n for prolon,!!Pcl period~. but the efferts F.hould be carefully watched. In 
cardiac dropsy digib1lis shou ld he used at the out!l.el with a free liand. Small 
dOf;C'S :-h011l<l not he given. hut from the first half-ounce doRCS o[ the in[uRiOn 
C'\'C'l'Y lhrre hours, or from 15 to 20 minims o[ the tincture. Digitalin, hypo
den;1irally (gr. 1/30, 0.002 gm.), every three or four hours, may be sub
stituted. 
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VF other rcmeclirR ~lrophnntlnrn alone jg of ~l·n-ic·e, hut a:-: its rlTrct is 
uncertain when giYcn hy moulh it should be admini~tered hy intramu~cular 
injection. Doses of 10 to 15 minims (O.G to 1 c. c.) of lhc linclurc or 
slrophanlhin gr. 1/100 (O.OOOG5 gm.) are giYcn and repealed once or tll'irc 
afkr intervals of twenty-four houra. The intramuscular js safer t !urn Llw 
intravenous administration. It certainly wilt sometimes steady the inter
mittent heart 0£ rnitral valve disease when digitalis fails lo do so. Coornl
laria, citrate of caffeine, and arlonis Yrrna1i~ nnd spnrteinc arc w:uinly rec·om
mended as substitutes for digitalis, but their inferiority is ~o manifest that 
their use is rarely indi cated. 

'I1here arc two valuable adjuncts in the treatmrnt of valvular cli:-:ea:w-iron 
nnd strychnia. " ·hen an::emin is a marked feature fron should ht> giH1n in 
full do~eS. fo Some install('l'S or foiling CO!llpCnsation this is l110 Only llH'(li
C'illC' nC'edcd to reslorc the babnce. Ar~cnic is OC'easional ly an exr(•\ll'nl Knh
~litnlr. and one or other of lhrm should be :.ulrninistrred in all in~irlllC'l'S of 
heart irouhle when pallor is preBent. Stryehnia is a hra1•t tonic or 
vnlue. H rnay be gircn alone or jn combination with thr digilali~ in or 2 
Urop doF-C!! or the 1 per cent. solution. or hypodrrmieally in do~('I-\ of 1/ IO
l /JO f(r. (0.0016 to O.OOG gm.). Alcoholic stimulants in morlcralion arr oc
casionally u~eful, especially in tiding o\·er a prrio<l of acute carclinr weaknrs~ . 

Treatment of Special Symptoms.-(a) DHOPSY.-The increasetl nrlerial 
tcmion and aclivlty of the ca pillnry circulation unc1rr the inflnC'nee of clig-itnlis 
hastl'n the jnter8tit ial lymph flow and farer rc~orpiion of the fl11i11. 1J1he 
hydrng-oguC' cathartic!'=, by rapidly depleting the blood, promote. too, the ab
sorption of the fluirl from the lymph spacrs and the lymph 8ac~ . The:-:e two 
mrmmres usually suOice to rid the patient of the clropsy. ] n some eMe:-1, how
eYer, it can not be relieved, and then Southey's luhcs ma>' be u:::ed or lhr legs 
p11net11rccl by ordinary aspirating needles with rubber tubing aUathecl. whieh 
may be insC'rtcd ancl left for hours; they often drain away large amounts. If 
clone with care, after a thorough washing o r the part1'. and if a11tisC'ptir pre
cautions ::ire taken, scarific,1tion is a very servircnhle measure, nncl i:.hould be 
resorted to more frequcntl.v than it i~. Canton flnnnel hnndagci'i may be 
appliC'd on the ooclematous legs. In case of mnrked hydrothorax or ascites 
tnpping is ad\·isable before digitalis is g iven. 

(b) ])fSPX<E.L-Thc patients are n•uall_y lmable lo lie cloll'n. .\ rom
fortnblc heel-rest ~honld ihrrefore he provided-if possible', one with lah'rtd 
projC'cf ions, so that in sleeping the head can he supported as it falls ovr1·. The 
~ho rtnrss or breath is a~soeiatecl with dilatation, clironic bronch itis, 01' hwlro
thorax. rrhc chest should be carefully examined in nil these eases, a-; h.v<lro
thornx of one side or of both is a common ea u!:le of !'horlne:;.:s of hrrnth. ri'hcre 
are eases of mitral regurgitation with recm ring hydrolhorax usunlly on the 
right !-: id c. ·which is relined, \\Cek by week or month h.r month, hy tapping. 
For lhe nocturnal dyspncra. particularly when combined with restles~ne~s, 
morphia is invaluable and may he ginn without hesitation. ']'he> val11C' of 
the calming influence of opium in all conditions or cardiac insuniciC'nry is 
not suflieicnt-ly recogni;1,rcl. There nrc irn:.blnces o( carcli;:ic rlyspnrcn unU~so
cinll'cl wilh dropsy, pariiculnrly in rnitral vnhr cli1'C'ase1 in whicl1 nitroglycerin 
is or ~rent service, i[ g iYC' n in the 1 per CE'lll. SOJution in increasing dOSCS. It 
is especially scniceable in the ca~es in which the pul~e ten~ion is high. 
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{t) P.\T.PTT.\'1'101'\ .\);j) C'.\UDL\C DISTnESs.-Tn imdnnccs or ::rrrnt hyper
trophy and in tlw throhliing which js ::;o cli:;lrc~sing in s.ome caH.·:-: of aortic 
in:-:ullic·ien<·.r, a«onite is of :-en ice in do:::es of from 1 to 3 drops two 
or three hour~. ~\n il'P hag oYer the heart or Leiter's coil is al::;o of in 
alla.ring thr rapid action and the t.hrohhing. li'or the pains, whic·h arc often 
so markPd in aortic lc•f'ion!', iodide of pot.a~l!iurn in 10-grain (0.6 gm.) 1lo~es, 

thn•c tilllt·:; a day. or nitroglycerin may IJe lriC'tl. Rrnall hlisll'r~ arr i::ome
tintt'S adrnnlagc•oui::. It must Ue rememherecl thnt nn important c·;rn . ..:r of pal 
pitation and ('anliar cli:-:ln':-:i-i is flatulent. dislrntion of lhc slomaeh or colon, 
:igain:-:t \\·liid1 i-;uitnli lc• nwn~urrs must be directed . 

(If) (l \STHIC' ~\ :'ll l"l{)]IS.-Tile o[ Carcliac in~ufnei('ll('Y which do 
bn(11y :rnd fnil to rl':-;pond al'c most ofl<'n thos.C' in \\:hich nnmca 
llllcl \'Ollliling nn• prominent rrhe liver is often grcally en larged in 
t\W!'l' C':1:-;(•s; lhrrc is more or sta8is in the hepati c vc:.;scls, and b11t little 
ran he' l'Xpt'c·!L11l of clrugR until ihe venous cngorge1n cnl i1' relieved . Tf the 
romiting ii i:.; best to etop the food and give rn1all bits of fre, ~mall 
<11rnntilil'S and lime wntcr. and effen'('!'ti ng drinks. 1mC'11 a:; ,\pol-
linaris \\ilt('I' and C'lin111p<1gnc. The bowels should be frL'l'I)' moYe<l :rnd clrngs 
givc-n hypodl•r111ic•ally, if JlOf:Rihle. 

(e) Cot'Gir ,\XD lLi.::uo1"J'Y8 IS.-The former i~ almost a nccesr::ary con
<"nmiiant or carcli;l(' in~ufliciency, owing to engorgement or the pulmonary 
\C'~scls nncl more or il·~s bronchitis. 1t is allan.'d by measure's directed rather 
to the hC'art Uwn to lhc lungs. Ila:imoplysi~ in Clironie valvu lar clir:ear:e is 
~ometin\C'~ a symptom. An army surg<'on. who wa..; inrnliclcd during 
llw Americ·an war on account of ha:irnopty~is. suppo::;C'cl to be due to 
tnlll'reulosis, had for many ycnrs. in as:=;ociation with mil ml insufTicienc.r and 
cnlnrgl·d lw<ll't, many alb.1ck::; of hremoptysis. 1 lc nf.l.surc•d me that his co111li 
lio11 wns invar·inhly heller after the atLH:k. H is rarely fatal, except in some 
caf':cs of acute clilntalion, and seldom c:alls for spceinl LrC'alment. 

(f) NLEJ<:l'l.EHHNE8H.-0nc of the mosl <listres:-1i ng frnlures of va lvular 
lesion8. c·rrn in the f:tage of compensation, is cli..;turhc(l sleep. Pnli enls may 
wakC' stulckn\y with throbhing of the heart, oflC'll in fill nllaC'k of nightmare. 
:-.;111J:-equenlly. wlwn tlit> compC'nsalion has faih•d, il is al:-:o n worTying ~ymp

tom. The sl('('P is brokl>n, rc:st.lc:-c:~, and frcqul'llliy distnrhl'd by fri ~htfn l 

clrC':im~. :-4omdi111es a clo~c of tlie spirit of chloroform or of eUlC'r, with half 
:l 1lJ'ad1m of spirit Of ('311lJ1hOr, giYCil jn a little hol whil'k_\', will give a Cjllil•t 
niµht. The c·ompound spirit of dher. Iloffmann 's :rno1lync. though very un
plt·a~.rnt to tnkr. is fn·quenlly a great boon in the inicrmctliatc period when 
«ompl'll!'ntion haR partially failed and the patients Ruffer from rcl!tlc::"s and 
~ll'l'Jlil•:-::-; night~. P1.1rnlc1t1hyc1c and amyll'nc hydrate' arc sometime::. :-:erYitC'
alill'. hut it is best. after a few triab. padiculnrly if ihe parnldd1yclc doC's 
not ansm'I', to n•:-ort to morphia. ] L may be gin•n ln com hi nation with 
:itro11ill('. 

(!/) l?J.::-nr, ~Y:\ll'TOUR.-Wilh hrokcn compemation and lowering or lhe 
trn~ion in flH' aorln, the urinary secretion is g reatly diminiRhcd, and the 
:imnnnt 111ny sink to !) or G ounces in the day. Di gi t:1li s :ind strnp\1anlhus 
11s1rnll,r int·i·ra~c> the now. A \Jrilo\k purge may be follom'd by :rngm£>ntrd f:e
crction. 'l'lll.' co111hinntion jn pill form of di gitalis, squi ll. and ralomcl wi ll 
SOTilefilllC'S }ll'OH' effc1('tiYe when the in[usion OJ' linclure of digitalis alone ha~ 
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fai led . Ca lomd aels 1rell in some cases, given in 3 gra in (0.2 gm.) dose• 
e,·cry six hours for t hree or fou r days. 

rrhc DJ E'J' in ch ron ic va lve diseases is oflcn very difficult to regulate. 
Widal ancl others lia"e shown that retention of the chlorides is an importa nt 
factor in ca rdiac dropsy and hear t fa ilure. A m ilk di et, 2 litres a day, farnrs 
thei r elimi11aUon. and jn the intervals between aliacks a ~alt free di et as far 
as possible shou ld he used. Sbrehy foods and a ll a rticles likely to cause 
fla t ulency should he fo rbidden. S timulants arc often ncc£1ssary, either whi sky 
or bra mly. 

In ccrfriin ca~es of weak heart, particularly when it is due to fa tty OYer

growlh, lhc plans recomm ended by Oertel and by Schott are ad vantageous. 
They m·e in va lunhlc mrthods in those form s of heart weakness due to intern-
pr rancc in and dr inking and dr rect.i vc bodily exercise. rrhe Oertel 
plan con~ i ~ts of pads : First, the redu ction jn the amount of 1iquid. 
Th is is a n important fac lor in reducing the fat in these patients. It also 
slightly increases the density of the blood . Oertel allows daily about 3G ounces 
of liq uid, whi ch includes the amount laken wit.h the ~o licl food . Free per
spirat ion is promotC'cl by ba thi ng (if adv i ~a bl e, the rrurki sh ba th ), or eren 
hy lhe use or piloca rpinc. 

The ~crond irn porl ant point in hi s trea tment is the diet, whi ch should 
consist la rgely of pro l eicl~ . 

Jllorniur;.-( 'up or coffee or tea, with a little milk, about G ounces alto
gether. Rrc:ul, 3 ounces . 

.iY0011 .-'J'hrec to .:1_ ounces of soup, 7 to 8 ounces or roast bee [, veal, game, 
or poultry, salad or a light \'egctable, a little fi sh; 1 ounce of bread or farina
ceous pudding ; 3 lo G ouncrs of fruit for dessert. N o l iquids nt thi s meal, as 
a rnle, but in hot we::i ther G ounces of l ight wine may be taken. 

A flcr11 00 11.-R ix ounces of coffee or tea, with as much wate r. As an 
fodul gC' nce a n Ollncc of bread. 

R11cni11g.-011 r or 2 so ft-boiled eggs, an ounce of brC'ad, perhaps a small 
sl ic(' of r h('csc, f.'.id ad, and frui t; 6 to 8 ounces o f wine with 4 or 5 ounces 0£ 
wale r (Yeo) . 

The mo~t importnn t element or all is grncl ua led exercise, not 0 11 the level, 
but u p li ill s of nHions g rade8. The d istance walked each day is marked off 
a nd is grndu ally Jpngtlwned. Ju this way the hear t is systematica1ly exer
cisrd and !'irl' ngth<'ned. 

The Schott Treatment.- 1'h is consists in a combinati on of baths with exer
e i!-='CS nt ):;rn llC'im . 'The water has a tempera tu re or from 82°-95° F ., and 
is YC' I',\' r ic·h ly C' hnrgccl with co'.?. The good effects o f lhc ba th arc cla imed 
by Schott lo C'ome fro m a cutaneous exc ita ti on , ind uced by the minera l and 
gaccou~ eo n sl ilu<• 11l~ of the ba th. and a stimulation o f the senrnry nen es. 
Tlic rc i ~ no q1wst ion tha t t he bnth, in suitable cases, will alter the. position 
of lh<.' nprx lira l, t1 1Hl that it lc:5:-:ens the a rea of ca rdiac d ulness; thi s mea ns 
Urni it d i m i ui ~ hcs the d ila tat ion of the heart. Art ifi cial ba ths are used. eon-

of fol'l y ga ll ons of water, wilh various strengths of sodium chloride 
a nd clil or irl e. The cxc rci:-<cs, r es i!' lanre gymnasti cs, consist in slow 
m O\'<.' mcnls (•xcr utell hy llw pati ent and rcsi:-; tecl by the operator. The best 
cap.es fo r the Na 111l ei 111 treatment a re tho:;e with m,yocardial wealrneP-s from 
whatcH r ca use. V'or vnl rn la r hea rt <l iseui:;e::; in the stage of broken compensa-



Et. DOCARDITIS 797 

tion with dropsy, etc., it is not so suitable. '!'he neurotic heart is oflcn much 
benefited. 

III. ENDOCARDITIS 

Inflammation of the lining membrane of the heart is ui::ually confinrc1 to 
the va lves, so that the term is practically synonymous with v~lnilar cndo
carclilis. lt occurs in two forms-acute~ characierizcd by the prc:.:rn('e of 
\Cgctations with loss o[ conti nuity or of sub::;tancc in lhe Ya!YC t.is~urs; chronic, 
a slow sclerotic change, resulting in thickening, puckering, and deformity. 

ACU1'E ENDOCARDITJS 

Thi s occurs in rare instri nces as a indrpcnclent affection; but 
in the grrat n1ajorily oi cases it is an variom; infcdivc processes, 
so that in reality the di~casc does not corn~lilulc an et.io logic<il entity. 

F or convenience of dcocription we spC'ak or a ~implc or benign, and a 
malignant. ulceraliYe, or infective endocarditi~, hclwern whic:h, howcvC'r, 
there iti no essential anatomica l difference. as all gradalions ran he traced, 
anc1 they rcpre~ent hut different degrees or inlcn:::ily of the same procC'~;;:.. 

Etiology. -8Ji\ll'LE EN"OOC.\IWIT1S docs nol com•titutc a ditocasc or itself, 
hut is i1nariably found with some other afte<:lion. Jn 3;30 c:a~C:'i of rheumatic 
fe\"('J' al the J 0hns Jl opk ins Hospita l there were 110 ('<WC'S or ernlocal'(litis. 
Bouillau<l firi:;t emphasized the frequency of the ato~ociaticm of simple cndo
cardilis with rheumatic Iner. Before him, liowcYcr. tlw a10social ion had been 
noticed. Po~sih l y it is nolhing: in the di~caf:C il~rlf. hut simply an allcrcd 
stntc of the fluid media-a reduction perhaps or the lrlhal influrn('C'S which 
they normally exert-permitting the inn1~ion or the hloocl by certain micro
organisms. rroni::.illiti1', which in some forms is regarded as a rhcumni.ic affcc-
iion. be complicai.ed wii.h endocarclilis. or the specific or chi ld-
hood it nol uncommon in sca r1cl feyer. while it is rare mea~!cs and 
chicken-pox. Jn diphtheria simple cndocai·clilis is rare. ]n it is not 
co111mon. ]n typhoid fever· it occurred F-ix limes among 1/IOO 

In pneumonia both simple and malignant cndocardil is arc common. In 
100 aulopsics in this di sease made at the Montreal Gcncr1li l l o:-pilal there were 
r; inslanccs o[ the former. Among 61 cases of cndo('ar<litis sludicd l1adcrio
logicnlly in Welch's lahoralory, pneumococci were found in 21 (Marshall). 
or 517 fatal cases o[ acute cndocarditis, 113 were in connection with pncu
monia-22.3 per cenl. (K F. Welli;:) .. \ cute e111.loca rdii.i s is by no means 
rare in phthisis. I found it in 12 cases in 216 post mortems. 

l n chorea simple warty Yegclai.ions arc found on the val\·cs in a large 
majority of all fatal cases, in 62 of 73 cai::.es collected hy me. '!'here i1' no 
clii::.ea~c in\\ hich. post mortem. acute cndocarditi~ has been so frcqtH.'ntly found. 
And, lastly. simple enclocardi ti s is met with in cliseasci-: ns.soci;1ted with loss 
of flesh :rnd prog:reFsirc debility, as cancer, and suc:h disorders as gout, dia
betes, and Brighl's dii::.case. 

A verv common form is that which occurs on the sclcrolic valves in old 
hcart-clis~sc--th e so-en llcd recurring cnclocal'dilii::.. 

i\fALTGNANl' on INfl~CTJVE .ENDOCAJWITIS is 111cl with: (a) As a pri1~rnry 
rliecner of the lining membrane of the heart or of its vah·es. 
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(b) .\ s a H'C'Ondary affcdion in rhcumntic fc,·rr. pnr11mnnia, in Y<triou:i 
spccifiC' ft•\rr:::. in Ft'plic proc·rl":-t:f: of all sort~, ancl 111nl"t frrqtwntly of all as 
311 infrdion Oil oJcl S('ICrOtic rnh-c:::. Tn a nrnjority of all (':1:"('~ it i:-. a local 
procc!-:s in an nc·ulC' infrdion. l'ongcnitnl !ct"inns arc Ycr,r pronr lo lhr :::en•rcr 
types o[ cnclol'arditi~. particularly afl't·c:lions of the orifice of the pulmonary 
artery and the margins of the imperfect Ycnlricular srptum (C. Hobin~on). 

The cxi:.:tencc of a primary cndocnrclitis has hcrn douhted; but there arc 
imtances in which prr::om:. prc,·iously in good health, ''HhouL rmy hhfory of 
affections with which cnclocarditis is usually as~ociatcd, haYC been attacked 
with symptoms rescmhliog ~eYere typhus or typhoid. Jn one rasr which I saw 
death orl'urred on lhe sixth clay ancl no lesions were found other than those of 
maliJ?11nnt endocanlitis. 

The ~imple endocardilis of rheumatic fever or of. chorea rarely prngresses 
into the malignant form. J n only 2-:1 oi 200 casrs the SJ'lllptorns of severe en
docardifis aroi-;e in the progre~s of acute rhcuniatisrn. or all acute diseases 
complicatrd with fiCYere cnclornrdilis pneumonia probahly hcncls the list. 
GonorrhU'a is a much more comrnon cause than has been suppot;ccl. rrhe rc 
harn been at lcnst ten inst:mces in rnv wards. 

'I1he affection rnay compl icate Cry~ipclas. ~rptit11'mia (from whate,·cr 
cause), and pucrprral fc\'Cr. J\ lalignant endoranlitis is YC'ry Tare in tuber
culosis, typhoid fcH•r, and clipht.heria. In dy:.:cnlcry, in r;mall-pox, and in 
scnrlct fc\'er, "ith which ~imple cnclocarditis is not iofrcqurnlly complicated, 
the malig-nant form is cxln•mcly rare. 

Morbid Anatomy of Simple and Malignant Endocarditis. -SD!l'Lc EXDO

CAl<DlTis is charadcrizccl by the presence on the vak(':-; or on the lining mem
brane of the chamheri:i of minute Ycgctations, ranging from 1 lo 4 mm . in 
diameter, with an irregular and fissured surface, giving to them a warty or 
vcrruco:<c appearance. Often these lit!le cauliflower-lil.;c excrescences arc at
tached by rnry narrow pedicles. They arc more C'ommon on the left side o[ 
the heart than the right, and occur on the mitrnl more oftC'n Urnn on the aortic 
valves. rrhc vegetations are upon the line of clo8111'C of tlir va lvrs-i. c., on 
the auricular face of the auriculo-Ycntricular ''ah·c~, a 1iLL!c di~tancc Irom the 
margin, and on the nnlricular side of the sigmoid valves, fri:-toonccl on cit.her 
half of the vah·c from the corpora .\rant ii. H ii:; r;nc to Rel' nny i;mcJling or 
macroscopic evidence of infiltration of the enclocarclium in the ncig-hborhood 
of CYCn the ~mallcst of the granulation5. o r of re<lnc~~, inflic·ali\'c of di~Lention 
flf the Ye~~e!f':., eYcn when they occur upon valn•s already the f':.l'al of H.:lt•rotic 
clrnngc~, in which capillary vc~5cls extend to the cclg<.'~. With lime the wgc
tations may increase greatly in size, !Jut in what may he tallccl f':.imple cn<lo
carditis the size rarely exceeds that mentioned abo,·e. Jl. ir~ch(clder hati 
shown experimentally that they may form with great rapidity, cYen in a few 
hours. 

The earl iest vegetations consist of Plcmcnts clcrh,ccl from the blood. ancl 
arc composed or blood platelets, leucocytcs, and fibrin in var.ring proportions. 
i\t a later stage they appear as small outgrowths of connective tissue. The 
transition of one form into the other can often be followed. The process con
sists of a proliferation of the enclolhelial cells and lhc ce lls of the subcJHlo
lhclial layer which gradually imaclc the frc>h vcp;l'lalion, and ultimatclv 
entirely replace it. 'l'he blood cells and fibrin undergo disinlcgralion and 
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gradually thL·y are rcrnm-cd. The whole procc~s has received the name of 
"organization.'' EHn when the vegetation has been entirely com'crtcd into 
connl'c·tivc tis::;Ul' it i~ often found at autopsy lo be capped with a thiu layer 
of iihrin and l<.·ucoc·rtc:-:. 

)lic·ro-organi:-m~. arc gc.•ncral ly. even if not innuiahly, fou nd aFsociated 
with the vt•getatiom;. ThcJ tend to be entangled in the granular and fibril 
lated fibrin or in the older ones to cap the apiccs. 

St'BHEQl'E~'J' CJIX:\GES.-(a) rrhc vegetations 1113.Y become organized an<l 
the rahc 1·c,torc<l to a norma l •tate ( ?) . (b) T he proce•s may cxteu<l, aucl a 
Fimplr may hrt:omc an ulccralivc cndocarcliti s. (c) The vegetations may be 
hrok<.•n off and carried in the ci rculation to cli~tant parts. (d) The vegeta
tion:; hrC'omc organizrd and disappear~ but they initiate a nulrilivc change 
in till' valve Us)o:uc which ultimately leads to ~c l cros i s, thickening, and de
fonnity. The danger in any case of simple cmlom rditis is not immediate, 
but r('rnote, and conRistR in this perversion of the normal processes of nutri
tion which results in Rc:lc ro::is o.f the valves . 

... \ gradual tnrnsition .from the simple to a more se,·e1·c affection, to which 
the name )L\l.IGX.\X'J' 01{ UL CE lL\ TJYE E~DOCJ\HDLTIS lutl-' been gi\'e ll, may he 
Lrare<l. Practical l.'" in every case of ulccruli"e endocrmliti)o; Ycgdation:; arc 
111·t'sc:nl. Jn this form the loss of substance i11 the ml Ye i ~ more pronouu<:ecl, 
th r <kpol-'ition-thromhus formation-from the blood is more extcn~in~, ancl 
the mitro-organil-'ms arc prr:"cnt in greater number aud oCten show innraH·<l 
viruh•n«e. Plrl'rnti,·e enclorard itis is often found in con nection with heart 
val\'es alm1.cly the ~cat of chronic proliferath·e and 8Clcrotic change$. 

In this form there is much lo::s o.f subslancc, which may be supcrfi<:jaJ and 
limited lo lhc cndoca rdium, or, what is more common, it involveR deeper 
structm es, and not very infrequcntlJ1 leads to perforation of a va lve, the sep
tum , or C\'(' ll of lhc heart itself. 

Upon microi-c:opic examination the affected valve shows nrcrosi!-l , with inore 
or lc:-:i- lo!-ls of f':UhRtancc; th e t issue is devoid of prcsc1·,·cd nuclei and pre1'cnts 
a ro;1gulatccl appea rance. Upon it a mixture of blood platrlrts, fibrin-gran
ul<1.r or flbrillatccl-ancl lcucocytes enclm\ing rna~~cti of 111icro-organi!";tllS arc 
rnrt wilh. The ~uhj aC'cnt tis$ue often shows sclerotic thickening and always 
infi!Lration with ex uded cells. 

PAUT~ ~\FFECT l :D.-'l'h e rollowing figures, taken rrom my Goulslonian lcr
tun'~. giYe an approximate e:;limale o[ the frequency with which in 209 C'llECS 
diffrrl'nt pa rt s of the heart were affected in malignant cndoca rdili ~: ,.\ orlic 
and mitral rnln'B together, in -11; aortic rn.hes alonr, in 53: mitral vah·cs 
alonr, in 77; tri<.·u~pid in 19; the pulmonary vahcs in 1;;; and the heart walls 
in ::J3. Jn ~l in~tances the right heart alone was involved, in most cases the 
auriculo-rentricular ,·alYes. 

J\ lurnl ('rn1orn rditi s is seen most often at the upper part of lhe septum 
of the Jefl Ycnl ricle. Kext in order is the encloca rclitis of the Jefl auricle on 
the pmdt'ro-extt>rnnl wall . 'rhe vegetations nrny extend. as in a ca::.c in my 
ward$, along thr inlinrn. of the pulmonary artery into the hilum of the lung. 
A rommon resul t o[ the ulceration is the production or valvular aneurism. 
In threr !'ourllrn of the ca~es the affected va!Yes prc~ent old scle rotic changes. 
The JHOC'C:"s may t•xtcnd to lhe aorta, produc ing, as in one or my cases, exten~ 
sivc cmlarlcrit is wilh multiple acute aneurisrns. 
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.AssOCJ.ATED LESJONS.-'The a:-:~mciatcd changes arc t.hO~f' or ti\(' primary 
disease, t.hoF-c due to cmbolj11m, and t.hc chanA"cs in the myoC'ardium. In the 
endocardit.is o[ ~eplic processes there is the local !e:"ion-<in :il'ulr nrC'ro~i:-. a 
suppuratirn wound. or puerpera l disease. Jn many ca:-es the l1·~ion:o: arr tho;.:;c 
Of pneumonia, rhcurnati~m. Or other febrile prOC{':;l.$('S. 

rl'hc change~ due to emboli sm constitute the most striking f<«li un·~. hui it 
is remarbhle that in some im:tances., cYen wilh cndoca rdili :- of a 111<1rkcdly 
ulceraliYc character. there mar be no trace o[ cmbolic proc·e!:l:o:ei:;. The infarcts 
may he few in number-only~ one or two, perhapF-, in the spleen or kid1wy
or they may exist in hundreds throughout the rnrious parts of the body. ''fhcy 
may prrsent lhe ordina 1·y appearance of reel or while infarcts of :.i suppuratirc 
character. 'l'hC',Y arc mo~l common in the spleen and ki"dnc,vs, though lhC'~' may 
be numerous in the brain, and in many cai::es abundant in the intes-
tines. Jn r ight sided cndocardilis the re may in lhc lung~. J n 
rnany of the ca:-;es there are innumerable mi liary A<:t1te s11ppu rative 
meningitis was met with in 5 of 23 of the 1\ronlrPal cases, and in O\'C'J' JO per 
cent. of lhe ".!09 ea8C'B analyzed in the literalu1·e. . \ tulr suppurntivc parolitis 
also may occur. And, l:u:.U.v, as Hornberg has pointed out, thr oft accompany
ing m,rocarditis plays an jmportant rOle. The rnlrnlar in~ufliti('ll('.Y in an 
acute cndorardili:; is probably not due to the row o[ little regclalion~, but 
to the a~soeiated rnyocardilis, which interferes with tile proper c:lo~ure of the 
orifir<'. · 

Bacteriology.-1\'o distinction in the micro-organii:111s found in the two 
forms of endocardilis can be made. Jn both lhe pyogt'nic eocci-i-.trC'pto
cocci, staphylococci, pneumococci. and gonococc i-arc t.he lllO:';l frequent bac
teria met with. l\ l orc rarely. espec ially in the Ri mple Ycgetati\'e cnclocanlitis, 
the bacilli of tuhe rculos is. typhoid fever, rmcl nntlm.ix ha\'e hcrn encountered. 
The colon harillus has al~o been found, and ll oward ha'::3 dP~nihcd a o.f 
nrn.lignant cmloc~mliti:; due to au attenuated forlll of lhc diphtheria 
l\Iarshall in 61 ea~cs found the pncumococci in .21, sl replococc:i al one or wilh 
other bflclcria in 2G, i-; taphylococcus pyogencs aurc11r-; in J-!. 'The rncningo
coccus may cau~e cnd oca rdilis, of which there are al \(';1~L:; ca~rs in lh<' litera
ture (C'eCil and Soper); only 3 of these were m:.~oeiat(•cl wilh meningitis. 
Comb ined infections arc not uncommon . In the ch ronic infect ive form the 
l-,'[replococrns milior is llie common organism (Lihman). 

As a rule no organisms are found in the i-.imple endoranlifis in many 
chronic cli~easc~. as rarcinoma, tuberculo~is, nephritis, C'ic. Th ey may have 
been presrnt and died out . or the lesions may be cau:-;ed h,, tlir toxins. 

Symptorns.-Neither the clinica l courl:'e nor the phy:-;ic:al ~ign:-: o[ SDlPLE 

ENDOC.\£WJTJS ure in any respect chara<.'lerislic. The grn1l nrnjority o[ the 
casC's arc latent and there is no indication whatC',·rr of <'<Irdiae rni~chic!. 

Experience has taug-hl us that endocarditis is frequently found post mortem 
in persons in whom it was not suspected <luring- life. ' l1hcre are certain fca
ftlJ'cs, howcYcr, hy which its presence is indicated with a degrer of probability. 
'I'he patient, ns a rule, docs not complain of any pain 01· ea rdiac distress. Jn 
a case of rhcunrnlic feve r, for example, the syrnpl om:.; to rxcitc suspicion 
would be ine rcased n1pidity of the heart's act ion, perhaps slight irregu larity, 
and an jncrease in the feyer, without aggravat ion of the joint troub le. Rows 
of liny vegetations on the mitral or on the aortic segments seem a triflin~ 
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matter to excite roror , and it is d ifficult in the endoca rditis of febrile processes 
lo E:a_y dl'fi nitely in CYfl'Y instance that a n increaee in t he Cc>re r depend s u pon 
thi !-' complif'a tion ; but a ~t u <l.r of the recurri ng endoca rditi~-wh irh is of the 
warty rn riety. com:i.::t ing of min ute beads on old sclerot ic vnh'P!'~hows that 
the proce~~ nrny hC' m:.~oc i at cd , ror days or wt>rks at a time, wi th slight fever 
rnn ging- from 100° to J02% 0

• Palpitat ion ma.v be a ma rked Ceature and is 
a sym ptom upon which certain authors Jay g reat strP:'.l;. 

'J'he dia9 11 os i .;;; of the condi1i on rests upon physiral sign::. .. whi ch are no
loriom.- ly unrPrtai n. The presence of a mu rmur at on<' or other of the ca r
<1inc ar<'as in n cnsc of fever is oft en taken as proo f of the Px istencc of endo
carr1i tis-a rommon mi stake whi ch has a ri ~rn from the faf't lliat the brnil 
de so ufflr or hell ows murmur is comm on lo it and lo a numhcr of other con
cliti on!-1 . At first there rnny be only a sli ght roughening of the fir ::;t sound, 
which nrn y gradually inc l'C.'nsc lo a di !-l. linci murmur. '!'he apex ~y s:.to li c bruit 
iR probably lll OTC ofl cn lhc l'C'S UJi of a i t may not be present in 
lhc t• nd oc·a rd it is of ~ u ch chronic as luberrulo!' is and carcinoma, 
sinr·e in tlwm the mu Rc lc in \'O lrement ii:; lei:s corn mon (Kreh!) . Hedu plication 
ancl accentu ati on of the pulm oni c second sound arl' frcqw·nU y w ei:enl. 

Tl is diflicull lo g" i\'(' a Rilfo:; factory clin ica l pid ure of ~ I \LI GX \ X'l' EN DO

C.\HDIT l8 hcra uR<' lh C' modrs of onRet a re so va ri rd and the ~ym ptoms:. rn di
H r:::e. Aris ing in the course or Ro me other di ~ca!;r, there rn ny he sim ply a n 
intem~ifi ca ti on of lhe fever or a change in its elrn rade r. In a majori ty of the 
ca:-:rs there are pre:::.ent certain general feat ure~. Ruch as irregu lar pyrcx ia, 
swealing. clelirium, nncl grad ual failure of strength. 

Emholi c JHOCC'$BC'S may give special cha ra f'fr rs1 suc·h ai:; delirium , coma , or 
paral ysis from in voh'cment of lhc bra in or ils mr mhratH'R, pa in in the side 
and local peritonitis rrom infarcti on of the splt'en, bl oo(ly urine from im plica
ti on of the kidney!i, impaired vision from retinal li :Pmorrhagc and suppura
tion, and even gan grene in \' arious parts from the cfod rihuti on of the ernboli. 

Two special lyprs of the di sease have hern rccogni zrcl - thc septic or pym
mic ancl thr typh oid. In some the cardiac symptom s are most prominent. 
while in others again the main symptoms may be lhosc of an acute affection 
of the ce rl'IHo-spinal system. 

The sep tic lype is met with usually in connection with an external wound, 
the puerperal proce:;;s, or an acute nec rosis or gonorrhcra . 'l1herc arc rigors. 
~weats . irregular fe,·e r, and all of lhe sig-ns of septic in fection. rrhe heart 
~ymptoms may be com plclcly masked by the general condition, and attenti on 
ca lled to them only on lhe occurrence or embolism. ln nrnny ca~es the fea 
tu res are th o1=e or a severe septi crr.>mia, and t he o rga n i~;in s may be isolated 
from the bl ooc.l. Optic neuri t is is not uncommon. nnd wn s present in 15 ra~es 
of chronic sC'p tic enclorardi t is exam ined by Faulkner. anc.l in four of these 
recurrenl rC' tinal h::t:'morrhages were present. 

The /yphoitl type is by far the most com mon and is characterized by n. 
Jrss:. irregu lnr t r mperature, ea rly prostration. cl r lirium , somn olenre, and coma, 
rf'ln \f'(l howr\s, swenting, which may be or a most c.lrenching character, 
prtechin \ fl lHl Olll <' I" rashes, and occasionally pnrolitis. rrJic heart sy mptoms 
ma .r hr ro 111plPi<'ly onrl ookecl , and in some i1rntc.rn rrB lhc most careful exam· 
inaii on has foil ed lo c.li Brovcr a murmur. 

Uncler lhc ca rdiac group, as su gg<'~i<'ll liy Hramwt' ll , may be considered 



802 DISEASES OF nm CTHC'ULtl'l'OHY RYSTml 

those case's in which patients with chronic Yalw• di:-:caRr nrr attackrcl wilh 
marked fever a11<l ('Yiclcnrc or rrrent encloranliti~. :'llnny Hnc·h rn~l ·~ prl'H.~nt 

symptoms of the pya'mic and typhoid charnrter and rnn a moRt arutc C'Our~e. 
In others there may be only slight fe,·er or CY<'n aflt'I' a period o[ high feyer 

recoYery lakes place. 
In what may he termed the cerebral group o[ ca~cs ilw clinical pirlurr 

may simulate a meningitis. either basilar or rerehro-spinal. Tlwrc may hr 
acute deliriun2 or, as in three of the lifontrrnl r;UH's, Uw pnti1•nl may be 
brought into the hoRpiial unconsciouR. HeinC'nrnn rrporls nn insinllN'. with 
autopsy . in which the clinical picture was Urnt of an aculr crrehrn-spi11al 
meningitis. 

Ct·rlain special i:.ymploms may he mentioned. rrhc fcrcr is not nlwnys of 
a rcrnittcnl type, hut may be high and continuous. l"lrfrrliia\ rnshes nrr \'Cry 
common nnd rrrnler Lhc similal'ity strong lo rrrlnin of lyplioicl arnl 
rc·relJro-spinnl fever. Tn one rasc the wnR thought lo lia_'111orrhagic 
Fnrnll-pox. Erythemntous rashes arc not uncommon. The Fi\H'nting may he 
mo~t profu~c, rven exceeding that which orrurs in phthisis nntl ng110. niar
rlm•a is not ncces!'mrily ai:.sociatccl with <'mholic IC'sions in UH' inlf':-.1 i1w::. . 
. Jaurnlire Jin:-; hecn ob$:.en'C'd, and cams are on rc<·onl which were misl:lkl'n for 
nc:ulc yc•llow nlrophy. 

The hcnrt ssmptoms may be entirely latent and arc not found unle~s a 
careful search be made. Even on examination lhrrc mav be no murmur 
prc~cnt. Jm:taners arc rccorcled by carcfol obsrners in wl1ic·h the rxamina
tion or the heart has been negatirn. Cases with chronic valYC di:-:l'a:-:e usually 
present no diffieully in diagnosis. 

The course of the disease is varied, depending largely upon the nature of 
the pri1riarv trouble. ]~xcept in the discas.e grafted upon chronic rnlvnliliR the 
course is rarrly rxtcndcd beyond five or six weeks. The most rnpiclly fatal cn~e 
on record jg described by Eberth, the duration of which scarcely lwo dayR. 

CHnONIC TNFEC'l'IVE ENDOCAHDJTJS.-This is almost engraflrd on 
an olcl, sometimes an nmecoguized, valve lesion. At first is the only 
symptom: in n. few cn:-cs there lrn.rn been chills at onset or rerurring chills 
may arouse the suspicion of malaria . The patient may keep at work for 
rnonths with a daily rise of temperature, or prrhnps an occasional S\\'('<Jt. rrhe 
]wart features may he overlooked. The murmur of !he old ralre lc:-:ion may 
i:;how no change, and cn•n wilh the most cxtcnsi\'t' di~t'asc of Uw mitral ri1:.:.ps 
the hcarfs aclion may he very Jiltlc disturbed. For months-Fix, eight, ten, 
C\'<?U thirteen !-fl',·rr and progres.sirc wrnkness mny he the only symptoms. 
'These are lhe C'3$:.C'S in which, with recurring chills, the cliagno:-is or malaria 
is made. \Yith involvement of the aortic f:egmrnts thr signs or a progn'c::'ivc 
lc~io11 are more common. Embolic features are uot rommon. o<·C'urring- onlr 
toward the clo:-C'. Ephrmcral cutaneous nodes. red raisPcl painful ~poi:-:, 'on th.e 
skin of lwnds or .fe<.•t ancl lasting a few clay$:.. rarc'l.Y occur cxc·ept in this form. 
Post mortem ihl•re ha:-; been found in my ca:-cs a rcmnrkahlc vegetative enclo
C'arclilis, involving usually 1 Ii<' mitnil Yalv<'s, sometimes with murh cncru~tinrr 
of the chor<lm tcnclinca;>. ancl lnrgr irrE'gular firm vegetations quite clifTerrn't 
to those or Lhc orclinaTy 1ilccrat ive form of the clisea:-r. -1 n f'Oll!C caKef: lhr 
aortic and triC"nspid i:.rgrncnls are al~o inrnh·ed, arnl lhe vrgrialions 111ay ex~ 
tend on to the walls of lhc heart. 
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Diagnosis.-ln many ra~es the dclcclion o[ the cfocase is very din1cult; 
in utlwr:-:. with markrcl rmliolir symptoms, it is easy. From simple cntlo
carditi:-; jt i~ rrndily clistingui::;hell, though confusion occasionally occ·urs in 
the iran:-;itiorrnl :-lap\ wlwn a ~imple is developing into a malignant form. 
The con~I ilutinnal ~ymptoms arc of a graver type, the fever is higher. rigors 
are common. a111l ~Pptic ancl typhoid symptoms occur. Perhaps a majority of 
the ra~l's not a!"SOC'iak<l with puerperal prnce~ses or bone cli~t·a~c are confound
ed with typhoicl f<iY<'r. .\ clifl'Ncntial diagno~is may CYen be impossible, par
ticularly when WC' con:.ii<lcr that in typhoid fe,'rr infarctions and parotitis 
may orrnr. Tlw cliarrhm1 and abdominal trn<1(1rness may also be prt:->rnt, 
which witlt Uw slnpor and progressive asthcnia make n picture nol to he dis
tingid:-;hrcl from this <li~cal-'c. P oints which may guide us arc: rr he more 
ahn1pt onl-'<'l in rndocarcliti!:', the ah~encc of rmy rcgularily of the pyrcxia in 
thC' Parl.r i:;tag<.' or the cli~casc, ancl the canliac pain. Oppression ancl ~hort
nes~ or hrC'Hlh mn_v lw C'ttrly symptoms in malignant cnclocnrditis. Higors. too, 
arc not 11ncommon. 'l'hC'rc is a rnarkccl kucocdoRis in infC'ctiYc rncloearcl itis. 
TIC'lwN'n pya•min. nna nrnlignant cnclocarcl itis ihere arc practically no differ
entinl fcnturC!-1, for the cli!'<'a~c really con~litutes an arl1rial P!J<Pmia (\\"ilk!<). 
] n thr arul<> ra~r:-; rrsrmhling malignant fC'\"C'rs the diagnosis; i~ usually made 
of lyphu~. typhoid. crrcbro-spinal foyer, or cHn or hft'mo1-rhafd<' small-pox. 
Thr intrrmilic•n! pyrexin, occurring for weeks or months, ha:-; led in some 
ca:-r~ to tlw rliagno:-;i!' of malaria. bnt this di!'eafe can br po:'=.itivcly cxeludecl 
Uy the hloocl C'xamination. Blood cultures may aid grraily in the diagnosis. 

The ca:-:('::;, mrnally terminate fatally. 'The inslnncC"s of rf'C'O\'ery arc tho:"e 
morr sulmeutc form~. the :-o-rallccl recurring enclocnrditi::; clen•loping on old 
i;:clcrolic valves in c·a<::.l'S of chronic heart disease. 

Treatment.-\\'(' know no measures by which in rheumatic fever, cho rea, 
or the cruptiYc f<'Ycrs the onset of cndocarditis can be prcnnted . As it is 
proLahlc that many C'ases ari:-;e, particularly in chi ldrl'n. in mild fo rms or 
these discas<·~. it is w(1 ll to guard the palicnts agai n:o:.t inki ng cold and ins ist 
upon rc~t and quil'l. and to bC'nr in mind that of all complications an acute 
cndocarclilit-i, though in its immediate ef'l'ecls hnrmlcs~. j g pNhaps the most 
serious. Tl1is ~tnl('nwnt is enforced by the obscnations of Hibson that on a 
system Of ahROJutc re:'ll ihC' proporliot~ Of CaSCS Of rheumatic fever altackecJ 
bv cndocarclitis wns le~$. than of those who were not so ln1atccl. IL jg doubl
f~il whether in rlwumatic frYC'r ihc salicylaies lrn.,•c an influence in reducing 
the liability to l1 ndn«:1nliti~. ('oni::idering the extremely gram after rei::ults of 
simple C'nclocar1liti:-:; in rhil(lrrn. the question arises whether it is po1l-sihle to 
do anything to :inrt the on~et of progrcssirn sclrrofis of the nffcct('U rnh·e. 
C'atou recommencls a p._r~tcmatic plan of trraiment: (1) Prolonged rrst in 
hC'd. three rnonthi::. to k<'l'J> the heart quiet; (?) a i::eriC's of s.nrnll bli:-:frra o'er 
the lieart; ancl (:1) the iodide of potassium in moderate doses for many 
months. lf there is much vfl..;;cular excitement aconite may be gircn and 
an ice hag placrcl ovC' r the heart. The salicylatcs arr strongly a1lvi:-:<'d by 
some writers. 'J'lw t rcalmrnt or ma1ig1rnnt endornrclitis is practically tlrnt of 
Ecptica:imin-uP.C'll'i:;.s :irnl hopclcP.s i n a mnjority or lhc cases. Blood cultures 
i::.hould be takl'n ns soon ns po~sible and a vacrine prepn red. H or<lcl' and other~ 
ha,·c rC'ported good rr:-;11lts. P l'r::;oually 1 haYe nol seen a successful caP.e. 
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CHRONIC ENDOCARDTTIS 

Definition.-A sclt' rosis o[ the \'a!Yes leading to f:hrinking, thickening, arnl 
adhesion of the cusps, often with the deposition of lime salts, wilh shorteni ng 
and thickeni ng of the chordro tcndinere, leadi ng lo insumciency an<l to nar
rowi ng of the or ifice. H may be primary, but is oftener secondary to acute 
en<locarditis, parti<.:u larly the rheumatic form. 

Etiology.- IL is a rni:•dnke to regard eYery raRe of _f:clcrolic valve ~s a i=:e
qucl to an acute rnclorard ili s. It is long ago ~.inrc Hoy and .\<lam1 called 
ntlcnl ion to the poi::~ibilily that sclerosis of the vah 'C srgmcnts might be a 
sequel o f high prr,;surc. 'The preliminary cndocarditis may be a factor in 
weakening the vahc, the progressive t hickening or which may be a direct 
consequence or lhc st rain. As age ad va nces the va lvrs begin to l ose lheir 
pliancy, sh ow s li ght sclcrolic cha nges and roci of allw ro1nn. and calcifica tion. 
C'erlain poiso ns npprar cnpablc of initialing the ch ange, such as alcohol, lead, 
syphi lis, a nd gout , lhongli we a rc at present ignora nt o r the way in whirh 
they act. rrh c.• poi!"OllR or the sprcific .fevers may initiate the change. A ,·ery 
important far·tor. particularly in lhe case o f lhe aol'tic va lves, is the strai n 
of prolonged and hr:n·y muscu lar exertion. ]n no other way cnn be explained 
the occurrencr of sclt.1 rosis of these vah-es in young and middle agrd men 
whose occupnl ions nccrs~itatc the ovcru~c of the muscles. In the aortic seg
ments it rna.r he on ly thr va1"11lar pa r t of a grnera l arte r io-sc lerosis. 

The frequency with which chronic cndoca rdi ti s is mrt with may be gnth.
erecl from tliC' follow ing fig1ircs: In the slal i:.:lirs, amounting to f rom 1'?.000 
lo 11 ,000 :rnlopsirs, rrported from Dresden. 'Yiirr.burg. a nd Prag11r, the per
cenlage rangr<l from four to nine. The relative frrq11rnry o r inrnlrcnwnl or 
the vnrious \•alves is thus g iven in lhe colleclrcl st al islics of Parral: 1'he 
mitral orifir·e wns inrnl vrcl in 6"21. the aortic in 380. lh r tricuspid in ·16, and 
111e pulmonnry in 11. Thi s g i\'f~S 57 jnst::i nccs in tli c right lo 1,001 in the 
ic[l heart. 

Morbid Anatomy.-Yegetations in lhc forrn in which thry occur in acute 
cndornr<litis are not prc~enL ]n llic earl} stage. which we ha,·c rrcquent op
porluniiieF> or seeing-. the edge of the rnh·c js a Jillie thickened and perhaps 
presents a frw small nodu lar promi nences, which in some cm•cs may represent 
the healed wg('tat ions or the acute process. -in the aortic va lves the tissue 
about the corpora Arantii is fi rst affected, producing a l' lighl thickening with 
an inrreasc in the sir.r of the nodules. rrhe i:: ubsta ncc o[ t he valve mav lose 
its trans.lucenc:y, arnl the only change n oticeable he a gm.yish opacity ;ncl a 
slight loss or its clrlicate tenuity. ln the auricu lo-vrntricul :n va lves these 
rarly rhangrs arc i::een just within the margin and here H is not uncommon 
to find sw(l J] ings of a grayish Ted, somewhat i nfiltrated appearance, almost 
i<lenlical with the simi lar st ructures on the in t im a of the aorta in arterio
sclcroRis. Even enrly there niay be seen yc1l ow or opaque while s11bi ntimal 
folly degenerated ar0as. As the scleroti c clrnnges inc rca~c. the fib rous tissue 
contracts nnd producPs lhickeni11g and deform ity of the segment, the edges 
of which hccomr round, c urled, and incapable of t ha t clC'licate apposition nec
e~sary for prrfrd closure. A sigmoid val\'(•, for instance, may be narrowed 
one fourl h or rrm one lhird arroRs ils farC', the most ext rr me grnc.le of in
sufficiency heing inclucrcl without a ny special deformity and without any uar-
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rowinb of the arteria l orifice. ]n the auricttlO-YC'nlritular Sf'grncnts a simple 
process of t.hickrning ancl curling or the edges of ihc rnlvcs, irn]ucing a failure 
to close withouL forming any obstruction lo the normal cour~c of the blood
flow, is lci;:.s common. Still. we meet with im:tances at the mitral orifice, par
ticularly in chilclrcn, in which the edges of the valYcs arc cmled and thick
<.'n('(l. 8-0 that there is extreme insufficiency without any material narrowing of 
lhr orifkc. ) lore frequently, as the disease aclYantci:.. the c·hnrda"' lcndincro 
hrco111c thickened. fir~l at the ral\'Ular ends and then along their course. The 
c11!!r8 of the Yahe8 al thei r angles arc gradually drawn logct.hcr nncl till'rc is 
a nn1TO\\ ing of the orificC', IC'ading in lhe aorta to more 01· lc~s ~lcno::-;is and 
in the Jc rL riuriculo-Yenlricuhtr orifice-the two Rilrs rnosl fre<]uently inroh·ed 
-1o romtr irtion. Fi nally, in lhc ~clerotic and necrotic t i ~HICS lime 
dcpoRilcd nnd 11111y even reach the dCl'pcr slrndurcs o( the fihrous so 
thal the entire ndvc 1Jcco111c::: a dense cak:arcous nwss wi ih ~<'arcely a rc111 nan t 
of norma l u~sue. T he cho rdm tcndinc::c may grndually h(1COmC shorlcncd, 
grratly lhil'kcnccl, and in extreme cases llie papi lla ry mut"c:.:!Cs arc i111plantcd 
di rectly upon llw ::-clerolic and drl'o rmed \'airc. 'J'hc apiccs of the p;tpillary 
musC'll'8 us1rnlly ~how llla rkrd fib roid th:111ge. 

J n ni l stagl'!:' of the procc~s lhe Ycgctations of simple cndoe:irditis may 
he lll'l'~cnt. and the se,·erer, ulcerati,·c fomu; arc \'cry apl lo allack these 
sclerotir vahc~. 

('hron ic mural (•ndocardilis produces cicalrical like pal('heR o[ a grayish 
"hitc appearance wh ic h arc someti mes seen 011 the muscular trnbctuhe of 
the H'nlrielc or in lhc auricles. lt o[lcn occurs iu as:-ocialion with rnj'o
rarditis. 

The cudocanlilis of the fetus is usua1lj' o[ the sclerotic form and involves 
the va ll'CS of the righi more frequently than !hose of lhe Jc!L side. 

IV. CHRONIC VALVULAR DISEASE 

GENERA i; INTBODUC'J' ION 

· Effects of Valve Lesions.-ThC> ge1wrn l inf1urnce on lhc work of tl~r heart 

~7;~-" \\ 'i1~c\l1r i1~,1~;~. ;.~; :~ds~;:n ;~ ~~ ~;~·sCJ\. '·~~11 cc~~:~,~·~~\~ oi1~1.d u;;~~:c i 11~:l1:. 1::1~~.~ ::iy 1·~~~11~(\:11~~ 
a mra!'urc tl1c normal outflow and the ins11niC'il'ncy prrmit~ the blornl current 
tn fakl' :in ahnorrna l cour:-:e. 'f he re:-:ult in the former ea:-e is diflieully in 
the C'\JHd!lion of the normnl contents. o[ the C'hamhrr through the narrow 
orifi('C'; in fill' other. th<' oYrrfilling o[ a chn111her b.v hloocl flowing- in lo it 
from an improper source ;i!l. for in~t:rnce. in mitral in::;ufliciene.'" whrn the 
left n11ridc 1w·ri,·rs h\ood lioth from the pulmonary vein~ nnd from the Jert 
yenlJ'iC'JC. fo both inF(;lll('C'S the effect is diJalntion or a cJwmhcr. and lo expel 
the normal amou nt of blood from a cl iblcd chamber a relatively greater 
amount of mec·li::m iral energy is required, which by various adjustments the 
mu:-:rlc is stimu lated lo clo. 

'l'hc car<lia(' rncchnniRm js fully prepared lo meet ordinary grades of 
dil:it:ilion which comlnntly occnr duri ng sudden exertion. A man, for in
stance. ai the end of a lrnndred yard race has his right chambers greatly 
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dilated and his reserve cardiac power worked lo its full capacit )'. '!'he slow 
progress of the sclerotic changes brings about a gm(lual, not an ahrnpt, in
sufficiency, and the moderate dilatation which follows i~ at firr;t O\'l'rcomc by 
the exercise of the ordinary reserve strength of the heart mu$cle. Gradu
ally a. new factor is introduced. rrhe con~tanl incrca::.c in the energy put 
forth by the heart is a stimulus to the muscle fibres to incrca>c in bulk and 
probably al~o in number; the heart hypertrophies. and the effect or the valve 
les ion becomes, as we say, compensated. The equi librium of the circulat ion 
is in thi s way maintained. 

The nature or U1c process with whi ch we ha\'C to deal is grflpliical ly illus
trated in the accompanying cliagrru1) , from J\J :.nti us. The perpendi cular lines 
in the figures represent the power of work of the heart. While lhe muscle 

... ., ... ,,."_1T c, 
Accommodation- I TC capacity ~;-·y 

I . b, 

!c~~~~~~~:i~;. 1 

! Pow .. ofw"k 
: (bodyiltre•t) 

~~.::;::::: . .. 
I . Normal heart IL Heartinvalv1.1lard-isease lo 

stageofcompensat1ot1 

le!,0t1~~~~:C:v~~ ~~·:~ed 
whonthebodyisatre$t 

lns!1f.Jic1encyoltheheart.c 

FIG. 6.-DIAGRAMMATJC PRESENTATION SaowlNG THE FORCE OF TRE IlEART 1''0R Wo&K 
UNDt:R NORMAL CoNDITlONS AND I N VALVULAR LESIONS. 

in the heallhy heart (Diagram I) has at its disposal the maximal force, a c, 
it carries on its wor·k under ordinary circumstances (when the body iR al rest) 
with the force a b and c is the reserve force by means of which the heart 
accommodates itself to greater exertion. 

If now there be a gross va lvular lesion, the force required to do the ordi
nary work of the heart (at r est) becomes very much increased (Dia!(ram 
II). But in spi te of this enormous call for force. insurTicicncy of (he heart 
muscle does not nccc"arily result, for the working force requ ired is still 
within the limits of the maxjmal power of the hea rt, at b1 being less tlrn.n a1 c1. 

The muscle accommodates itself to the new conditions by making jts reserve 
force mobile. If nothing furt11cr occurred, however, this condition could not 
be permanently mainta ined, for there would be left over for emergencies 
only the small reserve force, b, y. Even when at rest the heart would be using 
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conlinunu!'ly almot'l il~ l'nlirc maximal force. ~\ny slight exertion requiring 
more c•xtra forcT t.hcrn lhal rCJHT!'C'ntt.·d by the :;mall n1luc b1 y (t-ay the dfort 
rcq~1irt'<l on \\alking m on going up:-tair:--) would bring the heart to the limit 
of it~ working po\\TI", ;rn<l palpitation and dyi:qmcrn would nppcar. 8w:h a. 
condilion dnl's nol la~l long. The working power of the heart gradually in
crca~r:0. )!Pre a1ul more c:xl·rtion can he Lorne without causing dy~pn~a. for 
the 111 art lty11< rlruphie.~'. J'inally, a new, more or le~s permanent condition is 
aUaim•d, in that the hypertrophied heart po:.:R-cs:0es the maximal force, a 1 c1 • 

Owing to the inc·n.'<l:-'C in Yolume of the heart mut:cle, the total force of the 
heart is f. .. n•alcr ofJl'iolulel!J than that of the normal heart by the amount y c1 • 

lt is, 110\l'crcr, rt lalirdy le!:ls efTicient, for its rr~e1·yc forte is much lc:-s than 
that of the ilC'althy il<'arL. lls capacity for accornmodaling itself lo unusual 
calls upon it, is HC:('Onlingly permanen tly cl irninislicd . 

T urning 1Hm to tlw di~lurlxmccs of compcnsalion, it is lo be disli nclly 
borne in rnind lhnt any normal or di~ca~cd, can become insuflic ient 
wl1C1Wn'r a t·all upon it its maximal worki ng capacity. The liahilily 
to such dislurh<tnt·t• will depend, above ::d i, upon Lile accomi nodation limit~ of 
the lll'nrl-thr k~~ lhe width of the latter. the easier will it, be lo go bL•.rnnd 
the )}('art's dlic:ient·y. .\ to111pari13ou of J)iagrarns l and ll will i111111c:dial1•ly 
makl• it dl•ar th;1l the lll'arl in \<ll\'Ular di~L·n~e will rnuc:h rarlicr bct:omc i11-
15tiflici<1nl tlrnn the heart of a }:e;_1Jthy imfo·itlual. JC the heart 11111:-dc is torn
pl'ill'd to do 11uni11rnl or nearly maxima l work !or a long li111c. it hcco111c:-. cx
hau;-;lecl . J t i~ <>In ions thal the heart in Yahular diseaH'. on ftt(·o1111t o[ its 
:-;mall amount of rrrl'rYc force, has to do maximnl or nrarlv ma:ximal work 
far more frr<pwnlly than doe:-; the normal heart. The powt'L' Or the hcarl 111ay 
becoJ\\e cleC'rcc.1~t·'1 to the amount ncccs!'ary ::; imply to c<1rr.v on the work of the 
h1,arl \1·hcn lhC' hody is at re~l, or it may cease to he !'in!licicnl cwn for Lili:-:. 
ThC' rC't'ern' force iajncd through the c~rnpcn~atory prOC'('!"S mny \Jc entirely 
lo>t ( Jliagrn111 111 ). IC the lo>R be only temporary, the cxha11,lod heart 
mHf.c lc quickly l'l'f'O\l'ring, the condition is i:;pokc n of tll-i n "tfo;\urllimce of 
co11ql('n:-:alio11. 1

' 'J'lic Lenn '·Joss of compcn!3alion" is rescrrc•ll for lhr cond i
tion in \\ liic:h the.' <li:-:lu rhancc is conti nuous. 

The :-('hem;1 of ) ladius (Fig. 7) will cnnhle the Flw l<'nt lo t11Pkrst.rnd 
the r1 1 lalion of the patholof!ica l phenomena lo the normal C':trt liat l'.n.:le. 
rJ'hc c·ontn1dion of the \'Cll{ riclc takes an apprt•c iahie pN iod of li111c, b('\·cn 

Jnmclrtclths of a :-cconcl (a-lJ) to OYCrcomc the ~lr<lllf! arll'rial pn.•;-;sure which 
kl'l'Jl:i thl' aurtie (and pulmonary) doors tightly :-:hut. Thil:\ <:lo~ure-timc is 
thl' only liri<•f period in the cycle in which both the auritu lo-,·cnlric:ular rnln•s 
and the ~l'lllilunar \ahl':< arc :-:hut, the former <IR a n'::ult o[ the bl'giuning 
of the n~tol<'. i lw latll'l' until the intra-Yentricular ha5 OYcrcomc llic aortic 
preFsure~ With ll1i~ ('Jo:-;ure-time correspond the fint Fou111l ancl the heart 
beat. Jn till' ~crond period of the ycnt ricular B_ystolc the hlood is clriren into 
the nrtcric~-lhe cxpul:-1ion-limc (b-c)-aml this corrci:>ponds with the begin· 
ning of tlw :iortic pulse. Duri ng this thcrr rnay he i-:een al the npex in a 
forcibly l>L'ating lic1art llil' '·hnck st roke/' as Jlope cail<'d il. Following the 
cxpu!f.:.io11-ti111l' th<•n• i:-; n hr i< 1 f period-wailing-lime (c-d)-hefore the dias-
tole l'ti nirallv tile 111urn1ur of mil ml inl'uflicirncy (. I ) eoincides. at 
any in its hrginni.ng, with the closure-time, the rnurmur of aortic r-;lcno~is 
with the expul:-ion-timc. T he semilunar V\11'·es close at the Jnoment when 
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the ventricles begin lo relax (d) and with this coincidC>s the second ~ound . 
At the same moment the auriculo-ventricular Ya!vcs open. ThC' murmur of 
aortic im:uITicienr,Y ((') is heard through the first parl o[ the diastole, ~omc
limcs more. while the murmur of mitral strnosis ( D) corrc~ponds with the 
latter part or the dia:?!lole of the rnntriclcs and wHh the sy-.tolc of the auricles 
(D). 

The ·incidence oI val\'lllar lesions may be gathered ·from the following 
figures compiled by Gille•pic from lhc records of lhc Hoyal Infirmary, Edi11-
burgh: Qf 2,368 cases with cardiac lesions, va lvular di!'C3SC OCCUl'l'Cd in 80.8 
per cent.; cnrlocarditis and pericardiiis in 5.3; myoca rdial lesions in 11.9 per 
cent.; 66.2 per cent. of the cases were in males. 

___________________ o. 
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FJG. i.-SCHEMA'l'IC DJVJSION O•' TllE Pli.ASES OF THE HEART'S ACTION plartius). 

AOR'rIC INCOl\fPSTENCY 

Tncompelency of the aortic vah'es arises either from inability of the valve 
segments to close an iJbnormally large orifice or more commonly from disease 
of the segments thcmselw•s. This best-defined and most easily recognized of 
Yalnilar lesions was first earefu1ly studied by Corrigan, whose name it some
times hrar~. 

Etiology and Morbid Anatomy.-It is more Ire<1uent in male8 lhai1 in 
ft.males, affecting ehieny able bodied, vigorous men at the middle period of 
life.. The ratio which it bears io other valve cfo:.eascs has been variously given 
as from 30 lo 50 per ccnl. 

There arc fhc groups of cases: I. rrhose due to congenital nialformation, 
particularly fusion of lwo of the cusps-most commonly those behind which 
the coronary arteries are given off. It is probable lhal an aortic orifice may 
he competent with this bicuspid slate of the valves, but a great danger is the 
liability of these malformed segments to sclerotic endocarditis. Of 17 cases 
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which T hav<' rcportrd a ll presented sckrolic rhangC'1'. a n rl the majority of 
them harl. during life, the cl inica l fralurcs o[ chron ic hcart-ili~ca~e. 

JT. 'l'hr r11docar1lilic group. Enclocarclitis may produce rtn a(·Utc i mmffi
cicnc_r hy ulcrration and dr~truction of the n1hrf'; in one ca~r the aortic 
n1!Ycs were complckly eroded away. 'l'hc va lrn l ili:-1 of rlirumaiil'm and of 
the fc\'crs, while more rarcl,r aortic, is common enough in children. and the 
in sufficiency is ca wsccl by nodular excrr!'cenceR ai lhC' rn arg-in~ or in the rnkc>s, 
which may ultimately become calcified; more often it inclucr~ a slow ~clcrosis 
of th(' \'a h·cs with adhcf:.ions, cauf;ing al:.;o i-:.ornc degrre o( narrowing-. 

]JI. The arterio-sclcrutic group. Hy far the 1110:-l frcquenl cau~c of in
sufficiency is n slow, progrcsi::ire f:cl crosis of the i;;cgmcnl.$1, reirnlti ng in a 
curling of the edges. which l c~sens the working surfa c.:c of lli r va l\'C. i\lost 
frequ ent in strong, able J)Qdied men, there arc three main faders in its pro
duction: Pirsl, strain-not a sudden, forcib le Ri rnin , bul a pC' rsi:·:tenl 
of the norma l tenr:: ion lo which the segments arc su hjC'rt during the 
of the ventr icle. or ci rcumsla nrcs in c m.1 ~ing this ll'm:ion. reprakcl and exces
sive use of the musclcR is perhaps the mo:-.t i111podant. Ho oftrn is this fo rm 
of hea rt di sens.e found jn pcr~ons clcrnlcd lo alhldie8 lhal il iR oometimes 
called the "athlete's hea rt." 8econclly, alcohol, lhC' ad ion of whi('h iR prob
ably direct as a poison to the ref:!'el wull and not. a~ \\C liarr Ruppo:-:C'd llC'rC
tofore, in keeping up a hi f!h hl ood prC'~s ur<'. rl'hirtll .r. s.1n1hilis, whid1 is of 
importance cc1ual lo alcohol and strai n comhinrd. The \\'ai-:Hc rmann reaction 
js present in a V<'ry large proportion of all ca~es of ao rtic immfliciC'ncy in 
}'Oung and middle aged men. 

In a sma ll group, usually in young men, syphilis ca us(':; a loca li zL'll arlrrio
sclerosis at lhc rool or the cioria. inrnh·ing- the \'a ln.':-; SC'to ndnrily or causing 
cli latalion of the aortic ring wilh relatiYC in~uflicirnc·y. The r nda rlC'ritis may 
he singularly lorali zcd, even annular, somclimeo pakhj'. The Rpi rocha!les 
ham been found in lhc lesions. 

The concliti on of the valves is such as has nlrr;idy J)('en dcscrihe(l in 
chroni c enclocarclilis. ll may be noted, howC'Yc r. how 8l{ght a grade of cu rl 
ing may produre seri ous incornpelC'ncy. As:-orialNl with tlw \'ah'c di~ca~e is, 
in a majority of cases, a. more or l e~s advancC'd ar!c ri o-sdc ro:.;iH of the arch of 
the aorta, one se ri ous effect o[ whi ch may be a narrowi ng of ll1r o rifice:; of 
the corona ry arteries. The sclcrolic changes nrc oft(•n co111h inccl wilh alhr
roma. eith C' r in a fatty o r c;_ika rcous stage. Thi s may C.\i~l <tl lhe attached 
margin of the \'a Ires without juducing insufliciC'ru·y. Jn other im•la nccs i n
suITiciC'ncy may rC'sult from a calcified sp ike projrtling from lht: aortic at
fachmenl into the body of lhe rab·c, and so JHC' \'C' nting- il~ proper clo:;ure. 
Some ''rite rs (Peter) hare laid great ~trc:.:s upon the cxlen:-ion of lhe rndar
tcritis lo ihr \'alve. and would separate the in~tanC'C'S o[ this kind from those o[ 
~imple rnl\'lllar enclocar<lifo:.. Anatomically one can usua lly 1wognizr the 
arlcrio-~clrrolic rnriety by the smooth surface, the roundC'd edges, and the 
absence o[ excrescences. 

lY. Jn suflicic ncy ma_y be induced by rupture of a SCf!menl-a Yrry rare 
event in hea lthy val\'CS, but not uncommon in diRcnsC', cilher from excessive 
effort during heavy lifting or from the ordinary cndarlcrial strain on a valve 
eroded and weakened by ul ccraUvc cnclocarr1ilis. 

V. Relative insuffe<"iency, rlue t o dilatation of the aortic ring and adjacent 
53 
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arch, is not \'Cry frequent. It occurs in cxtcn~irn :idPrinl :;.(·lrro~if' of the 
ascending portion of the arch with great dilatation j11~t alinn• the nilYc~. 

rrhe valve segments arc usually inrnh·cd with ilw nrtnial <·oat~, hul the 
clrnngcs in Uwm may he very slight. In ancurism ju:-:t aliO\"c the aorlic ring 
rrlatirn in~uflicicnry of the valrn may be present. 

It would appl·ar· from the careful mcasurcmcnlR of H<•nekc that the avrtic 
orifice, which at birth is ?O mm., increases grncl11ally with the growth of the 
heart until at one and twenty it is about 60 mm. ~\l this it remains until the 
age of forty, beyond which date there is a gradual incrca!:lc in the size up 
to the age o( eighty, when ·it may reach from US to 70 mm . There is Uw:-. 
at the \'cry pNiod of life in which sclerosis of the valrn is most comlllon a 
phy•iologica l lcnclcncy toward the production of a stale of rclalil'e insuf
ficiency. 

'The instdTicieney may be combined with rnrious gr:vlcs or narrnwing, par
ticularly in the cndocardilic group. ] n a nrnjority of the caf.iCS or the artcrio
scJcrotic form there is no stenosis. On the other hand, aortic slcnm~is almost 
without exception is associated with some grade, howeYer slight, of regurgi
tation . 

Kon-valnilar incompetency is met wilh in two groups of caseR, in one 0£ 
which there is a stretching oI the aorlic ring in connection with dilatation 
of the ascending portion of the arch . 'rhcthcr in":uflic:icnC'y occurs apart 
from this in ca~es of dilatation of the left ventricle has hccn rnuch c.liticus~ed 

-a relati,•c incompetency similar to that which occurs al the pulmonary ori
fice. Cases arc reported in which transient diastolic murmurs have oec.·urrl'Cl 
in connection with dilatation of the heart, of which .:\nclers has reported anrl 
collected corroborative cases. Some years ago J-. B. :HacCallu111, whose un
t imely death was a great loss to science, described a sphincter-like band of 
muscle encircling the opening of the left ventricle into the aorta, ancl in these 
cases the relaxation of this ring muscle may be associated with i nsufTiciency 
of the vahe. 

Effect s.-Thc direct effect of ao rtic insufTiciency is the regurgitation of 
blood from the artery into t he ,·entriclc, causing an 0\"Crdi~tention or the 
cavity and a rcclnC'Uon of the IJlood column; that i::i., a relative nnamlia in the 
artcr.ial trC'e. The amount returning varies with the !'izc of the opening. The 
<louh]c hlood flow into the left YCntriclc cauSei5 dilatation of the C·ha111hcr. and 
finally hypertrophy, the grade depending upon the lesion. J n this way the 
yaJyc defect is compensated, and. as with each ventricular !-;ystole a larp:cr 
amount of blood is propelled into the arterial sy<::;tcm, the regurgitation of a 
ce1iain amount during dia~tole docs not, for a time at least, $erious.ly impair 
the nutrition of the peripheral parts. For a time at lra:::.t there i~ little or 
no res.i~tanee offered to the blood flow from the auricle-the nntric:lc acc•om
rnodutC'~ itsrlf readily to the extra amount, and therC' is no cfo-:turbanrc in the 
lc:::.~cr circulation. In acute cases, on the other hancl, with rapiU destruction 
of the segments, there rnay he the most intense clyspncrn and even profuse 
hremoptysis. Jn this lrsion dilab1t ion ancl hypertrophy rC'arh their mo~t cx
tremr limit. ri"hc hcavicsl hr;ufs on record arc <lcsc:rihc<l in C'OnJWriion with 
this affection. The so-called bovine heart, cur bovinwn, nrn.v weigh 35 or 4.0 
ounces, or even, as in a CH:::.c of Dulles's, 48 onnccs. The dilatation is usually 
extreme and is in marked contrast to the conclition of the chamber in cases of 
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pure aortic stcnoi-i~. The papillary mu~rh:. may lie .~rratly flattened. The 
mitral Y:tln·s arc li)'Ually not ~t·riom:;Jy affC'de(l. though the rdµr~ may JlrC'S.cnt 
~ligh t ~elt•ro!--i~, and lhrre is often rclalirc i1wompd_f·nc·y. owing- lo di:<{Pntion 
of the mitral ring. _l)jhJfation and hypertrophy o[ tlw ldt nuric lc arc com 
mon, antl i::cr·ondary t•nlargcmcnt of the right heart oct·ur~ in all cases of 
long sta nding:. Jn the art('rio-:~dt'rolic group there i~ an cn:r prc~cnt pos-
5ihi lity of na rrowing of the orifices of the coronarr arll'ril'::i or an cxtrn~ion of 
the i.:cleroi"is to their hranchc~, leading lo fibroid~ myo<"an1iii~. In the cndo
cardit is ca~cs, particularly those following rhcunwti~m , the intima is perfectly 
smooth, and the al'ch wilh ils main hranchcs n ol dilalC'd. A normal aorta may 
he found po~t morlcm when d uring life l hl'rc ha\'C hecn lhe mo:<.l characte r
istic signs or cnht rg:emC'nt oi the arch and of dilatation oi llle innominate and 
r ight carotid. rrh c SO-ca lled dynamic di\alalion of the fll'Ch is best seen in 
tlw~c ca!'ics. A young girl, who~c ca8e had been n·1wrl(•d as one of aneurism, 
had forcible pul~ation and a lun1 or whi ch cou ld be grn~ped above lhe sternu m 
- post mol'lcm the innominate artery did n ot admit the l iltlc finger and the 
arch was uot dilated! 

Although the co ronary arlerics, as shown by l\[arlin and 8eclgwick, are 
filled during the ventricular systole, the circulation in them lllllt"l he embar
rassed in aort ic incompeten cy. 'J.'hey mu::;t mit"H the C'ftcC'l of the blood pres
sure in the sinu~es of \'a l ~aha during the cla:;lic retoil of the arteries, which 
surely aids iu keepi ng the coronary vc~:;els fu ll. 'l'hc arle1·ics of the bocly 
11suall.Y prcsrul mo re or less sclerosis consequent upon the slrain which they 
undergo during the forcible \'cnl r icula r systole. 

Symptoms.- Thc <:<rndjtion is often di~to,·crcd aeciclrnlally in persons who 
ha\'e not pref.icntcd a11y fcmlurcs of ca rdiac cli~Ca$C. 

H eadache, dizzine$~, flas.hcs ol light , ~lllcl a frcling or faintllC!"S on ri :::>i ng 
quickly are among the cal'iiest symptoms. Palpilali on and ca rdi ac cfo.;trcs~ on 
slight exe rtion arc CO lllll\ 011. Long befo re t.111.Y s ign8 or compensation 
pain may become a marked and lroub\ei:;omc feature . His variable 
in its manifeslalions. Ji may he of a dull. achi11g 
pnrcordia. l\lorc freq11 C' nlly, 11owcvc r, it is sha rp nncl 
mil led up the n eck nnd down the arm~, parlicula rly lhe 
anA"lna pcctoris arc more frequent in this than in m1y olhrr ,·alvular cfo:case . 
.Ana>mia is also common, much more so lhan in aortic slcnol:lis or in milral 
affections. 

As com pem:.alion fails more serious symptoms arc ~horlne:--s of breath 
and crderna of the feet. The atb1cks or c1y~pnu'a arc l iahlc to come on al 
nipM, and the palicnl has lo i-:kep with his head high or e\'(' 11 in chair. 
(' ,a no!" is is rare. I t is most common ly due lo rornpli<.•ating valve or 
it. i~ ~lafrd that it may rcl:ln ll from bu.lging- of the ~epturn venlriculorn111 ancl 
cncroarhmcnt l1pou the right ventricle. Of n'~piratory $_\"mploms cough is 
common, due to the rongeHtion of the l ungs or u'cl<.·ma. l fa'rnoptysis is Jess 
frequent than in milral di~casc. l hare rC'porte<l a ca!'C in which it was pro
fuse nrnl helievcd to he clue to tubcrculo~ii-: of the lung~, inaf;much as the 
palic•nt was nclmittl'd in a state of cmac•intion and prnfouncl exhau!=.tion. 
General drop~y is not common. hut ~clema oi lhe fre t may oectn· ear1y and is 
Bo111etirncs due lo the umemia, sometimes to the \'l'nous ::.buds, at limes lo both. 
Unless there is coexisting disease of the mitral valYc, it is rare in aortic in· 
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competency for lhc patient to clic with gcnern l annFarca. Rud(ll'n tknth i:-; 
frequent; more so in this than in other valrn lnr cliF(1ascs. A!i l'nmprn:-:.c1lion 
fails the patient takes to hcd and slight frrC'gulnr fever. a:-;~ocialcd u~ually 
with a recurring cndocarditis, ls not uncommon low::ml the clo:-;r. Emholic 
symptoms arc not infrequent-pain in the splcnic region \\ iU1 enlar~C'ml'nt o( 
the organ, ha:-maturia, and in some cm:es varalysis. lJii.::;lrcs:-;ing dreams and 
disturbed sleep arc more common in this than jn other forms of val\'ular 
di sease. 

Nental sy mptoms arc often seen with this ]ci.::;ion; toward the cloi.::;c there 
may be delirium, liallucinalions, and morbid frnpulFcs. lt iR important lo hear 
this in mind, for palienls occasionally display sui ci dal lcncknci<.·s. I haYC 
twice had patients throw themselves from a winclow of t.hc ward. 

I>utSl.CAJ~ S 1 0Ns .-l11~pection shows a wi<lc and forcible area of cardiac 
impulse wit.h t.hc apex beat i n the sixth or scn:-11th inlcri-parr, antl perhaps 
as far out us the anlcrior axillary Une. ] n you ng 'i;ubject.s lhc pnccorcli;t 
may bulge. rrhcrc may be slight visible pul~alion in the SC'C'011(1 r ight inlN
spnce, or, in some acute cases of i11suflicicucy or ulcerative <.1 11d ocarditis. a 
couple o[ inches from the sternal margin. Jn ,·cry Rlig-hL in~uflicienC'y there 
may be li tllc or no enlargement lo be determined clinically. On palpation a 
thrill, diastolic in time, is occasionally felt, bul is 11ol co111111on. 'l'hc impul"c 
is usua lly strong and heaving, unless in conditions o[ extreme dilatation, 
when it is wavy and indefinite. Occasionally Lwo or three inll'rspaccs lw
tween the nipple Jine and sternum wjJ} be cfop rc~:::.ed wilh the Ry:-:toJe as the 
rri::ull o[ atmospheric pressure. Percussion shows a ~reatl'r increa se in the 
area of heart dulucss than is found in any other Yalrnlar lc:-ion. J l extend~ 
chiefly downward and to the left. 

1Luscullalion.-A murmur is heard during the diastole o[ the vent.rick~ 
at the ba~c of the heart an cl propagated down Lhe ste rnum. J l may be fC'chle 
or inaudible at the aortic cartilage, and is usually hrarcl besl at miclstcrnum 
opposite the tliircl costa l cartilage or along the left bo rde r of t he Rtc rnum 
as low as the cnRiform cartilage. It ls usually soft, blow ing in quality. all(1 
is prolongrcl , or " Jong dn1wn," as lhc phra~e is. I L is Jll'Odu<.'ecl by the reflux 
o[ blood into the Ycnlricle. ln some ca~es il is lornlly tran:-:millrcl lo the 
axil la at the Je,·cl of the fourth inten:pace, not hy way of lhc apex. Tlic 
second ~ou ncl may he well heard or it may be rrplacccl hy the murmur. or 
with a clih1ted and cn lcifiecl a rch the second sound may ha\C a ringing mclal
]i c or booming quality, and the diastolic murmur is well hcunl, or C\'Cn loud
est, O\'Cr the manuhrium. 

rrhe flr~l sound mny be clear at the base; more commonly the re is a :-oft. 
short, syi'lol ic murmur. ]n the art.erio-sclerotic group the s_r.l'tolic hrnit il', n..: 
a rule, short and soft, while in the endocarditic group. in which the Yaln~ ~c.~
ments arc united and often co,·ered with calcified vegdatiorn~ and exe:n.:8cences, 
t.hc systolic murmur is rough and may be accompanied hy a thrill. 

Al the apex, or toward it, the diastolic murmur may he faintly heard propa
gated irom Uie baP.c. \Yith full compensation the first f::ounll is usunlly clear 
at the apex; with dilatation there is a loud systolic rn11r111ur of rt>lali\'C mit ral 
insullieiency, which may disappear under ohsc r\'at ion ns the dilatation lessens. 

A second mu rmur at the apex, probably produced al the mitral orifice, 
is not uncommon. Attention was called to this by Lhc late Austin .Flint, and 
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the murmur usually goes by his name. It is or a rumbling. echoing charac
ter, nC'rnrring in the middle or latter part of diastole, usually presystolic in 
lime. :rn1l lirnilPd to the apex region. It is similar lo, though le::.s intense 
than, lliP loudn prr:-:..\•:.:tolic murmurs of milral stC'nosi~, and is ortm associated 
"ith a palpnhlr thrill. H is probably cam:ed by the impinging of the regur
~il1111t c·urrl'nl from the aortic orifke on the large. anterior flap o( the mitral 
rnhe. so :ll' to c·auf.:C inlrrfcrence with the C'nlrance of blood at the lime of 
nuric·uln r r'rntnidion . The condition is "thus e~sential l y the same as in a 
moch•rah' mitral ~l!'noRi~. This late diastol ic echoing or rumbling murmur 
is prr:-:cnt in ahoui half of the casc>s or uncomplicntc><l aortic insufficiency 
(Tlrnyc•r). 1l i8 \'Cl'.Y \'ariablc, di~appraring an<l rc>nppeari ng again without 
npparC'nt c-nu~c. The shnrp. valrnlar first so und and abrupt systolic shock, 
i::o common in i rue mitrnl stcno:;;is, arc prrscnt, while the pulse is char
arlNi1-iliC of unrompliratcd norlic 

1\rteries.-The r\nmination oi the in aorlic insuffiricncy is of 
grent rnlue. Yi)':ihlc p11l:-:ation is more commonly seen in th r peripheral vessels 
in thi~ than in nny other concliUon. rrhe carotids may he sc'c> n to throb for
C"ibly. the temporals to clilalc, and the brachinls ancl rndials to ex pand with 
cnc-11 heart-heat. With the ophthalmoi::cope the retinal artc>rirs arc sren lo 
pul:'nll'. Not only i8 the pulsation c\·idcnt, but the charnctr ri st.ic jl'rki ng qual
ily i~ apparent. In the throat the throhliing carot id ~ may leacl to the diag
nosis of anr111·ii::m. Tn rnnn~· cases the pul~ntion rnn be seC'n in the supra
i::lC'rna l nuk·h . ancl prominC'nl, forcibly t.hrohhing- \'C'~:o:C'li:: bc>nrath the right 
stC'rno-mni-iloi<l mui::ele. 'l'he abdominnl aorta may lirt the C'pig-a~trium with 
each systole. 1 n $Crcrc cases with great hype rtrophy. particulnrly if an::emia 
is present, the vascular throbbing may be of an extraordinary character, 

Fie:. S.-r•uLSE 'rRACJNG 1N AORTIC INsu~'JNCIBNcv ; AN EXTRA-SYSTOLE Is SrrowN. 

jarring- thr whole front of the chest, causing the head to nod, the pulsation 
mny lirt iltl' foot when the knees arc crossed. and C'rcn the tongue may throb 
rhythmic·nlly. 'l'o he mentioned with this ii:. the capi llary pulse. met very 
oftrn in the nortie in~a1fficiency, and best i::cen in the finger nails or by draw
ing a linr upon the forC'hrncl, when the margin of hyprra:>rnia on ei ther side 
allC'rnntl'ly hlu~hrs and pa les. Jn extreme grades lhe face or the hand may 
bluRh vi~ihh nt enrh Rri::tolc. It is mcl with a lRo in profound alhl:-mia, occa
~ionallv in -1wurnstlirn.ia, and in health in conditions o[ great relaxation o[ 
lh(" p~ripllC'rnl nrtrrir::. Pnl !=al ion may also be present in the peripheral 
reinc:. On p11 lpal ion the ch nrncteriRtic wnter-hamnwr or Corrigan pulse is 
felt. ln lJW rnnjoriJy or instaUCCS the pliJ Re Wtl\'(' Sf rik t?S the finger rorcihly 
with a quick j!'rking impul se, and imrnC'diaf('\_v rec-eclc~ 01' ro ltapS("S. rrhe 
chan1rl<'r~ or this nrr somrtimcs best npprccinfc<1 h.v grnRping the arm ahovc 
tlw wrii-1 nn1l holding ii up. ::\forco\·rr. the pn l!=-C' of nortic regurgitation i!> 
usually rctnrdNl or dcla.rc·d-i. e., lherc ir.; fill npprcriable inl rr\'n l between tl11"' 
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beat of lht• hcarl nrnl the pul~ntion in lhC' r:Hlial artery, whiC"h rnrieR accord~ 
ing to tli(• rxtrnl of thC' inrornpdC'ncc. 0C'C'<t:.:ionnlly in tlw earolid arlC'l'.Y lhc 
second ~ound is distinctly audible when ab:-:rnt al the aortic rnrlilage. In
drr1l. according to HroaillH nt, it i~ at the carotid thnt wp must listrn for thr 
~tcond aortic $OlllH1. ior wlH·n hrard it indicales lhnl t.hc regurgitation i~ 

!'mall in amount. arnl is Cotl-'l'<}utmtly a very f:worahlc prop;no:.:lic clemrnt. 
In the l:irgt'r nrteriC's a ~y:-iolir Urnd or ~hock may ht' hrnnl and ~oml'tinw~ n 
douhlt• murmur, as poini<.'<1 out by nurozicz. '!'he ~y:-lolir prr~:-;urc is higl1 
nnd llw din.r-;tolic much <lrc1·cnsNl . The sphygmographic trncing is \'ery chnr
art<' rit-:lic. ']'he high :u:rrnt, the sharp lop. Ute quic·k drop in whic·h lh1• 
dicrolic notrh nnd mn·e arc slightly mnrkccl . 

The recent sl udiC's o[ and of W. (L :HncCallum have shown lhnl 
in aortic jm,uflieicnry the low posilion or the dicrotic notch in the descending 
arm of the pulse warn nncl the cliarncterh:tic collapsing character or the pul:;e 

not due, ns was formerly suppo~ccl, lo the regurgilation in lhc left vC'n
buL lo lhc <lilalalion of the periphcrnl a1'tcries. which is a sort of pro
ndaplalion under the vn~o-molor influenr1's . 

• \ortir insuflic·irnry mny fur ycnrs be fully compensated. Persons do not 
mce~~arily suffer any incomeniencr, and the condition is often rounlJ acci
clentn.lly. Bo long- n::. thC' hypertrophy jusl equalizes the Yalvuhlr defect tl1C're 
may he no Ryrnploms nllll the incliYidunl may C'\'C'n take moderately hea\') 
cxCl'cisc without cxpertrnc-ing sens:llions of di;.;trc~s about the heart. Till' 
ca)'o:l'S whiC'h lnl'lt lhC' longrl'll nre those jn which lhr immflirirnry follows cm1o
canliti8 nncl i:.; not a pnrl of a gC'ncral arterio-~rlerosis. 'J1ilC' agc of the patient, 
too. al llw I irnl' or on~l't, i:: a mo:;;t imp0rlanl con~iclcraiion, ns in youth the 
lesion is not oflrn from sc·lcrosifl. 1 nncl the roronary nrtcries nre nnaffrct('Cl. 
Coexistent lrl"ion~ of f11p mil n1l vahes lcncl early ft) disturb the compcnsati0n. 
Pure aortic insu!llril·ne:.r is cont-5i~tent with years of a\'Crage health and with 
a tolerahly nelirt' life. 

With .UH' on~et or myocardinl chnnges, wilh lncrem:.ing degeneration o[ 
the :ntf.'rirs, parlic·nlnrly wilh a progressi,·c sclrrosis of the arch nnd involvc
rnenl of the orific·r:-,; of thr coron:ny artcrirs. ihe compen~ation becomes dis
turbed. The in:;ufli<·il'ncy of the circulation is Sl'en fin;:;t on the nrlcrial side 
in ocea!:.ional foinlings. ·giddinr:"s. or ment<ll irrilaliility and enfeeblement; 
later there may lw mitral rcgurgilalion and cmharrai:smcnl of the right side 
o[ the heart with its usual features. In adrn11cec1 ca8es the changes about the 
nort ir ring may hC' ri~~oc·iatcd with all.era lions in the cardiac nerves and 
ganglia. and !'O introduc•c an important :factor. 

AORTJC STENOSIS 

Narrowing or stririur<' or the aortic orifice iR not nrarly so common a:.. 
ins11flicienr,r. ' l'lw two <'on<litions. as al1·cacly stalrd, m:1y ocrur together, how
ever. allfl probably in rilnrni::t <'Yl'l',Y case of :;:trno:-;i~ lhrrr is some leakage. 

Etiology and Morbid Anatomy.-In the mihlPr µ:n1'l1'8 there is adhesion 
hctwecn ihC' i-:C'g111rnl~. \1\iic·h rirc so stiff<1nrd tliut <luring- R_v:-;tolr they can not 
hr pr<'~Rrcl hrirk ngriin~t 1111• nor\ir ·\\"all. ' l'l lC' prorC':-;s of c·olwsion hctw('('n thr 
~rgnwnls rnny go 011 wi!hnt1I gtT:ll lhic·kPning. and produce' n. concliUon in 
which the orifice i:; g1iank1l \Jy a ro111p~1rnlin·ly fhin rnC'mLrnnc, on the aortic 
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fac·1• of which may he f:.C'Cn the primitiYc raphes f:.C'parating the :::inu,.:cs of 
\-1.ll,.:nlrn. In sonH .. ' in~tanct·s this mcmlJranr is so thin arnl Jll'('='<'llb :-n few 
trac·cH of atheromatous or ~cie rotic changes that the condition l ook~ as i[ it 
had originated during rC'i<tl life. ~lore com mon l.r the valrc> :-('grnenl:-:; nre 
thid.:l'ncd nnd rigid, an cl ham a cartilaginous hardness. l n adr<111ced C<h'=CS 

thry may he rcp1·es('lllPcl by stiff, calciricd rna~.f.:C'S obstruct in g- tli C' orifieP, 
through which a cirrnlar or i;lit like pnsf:.agc can be sren . The oldc1· the 
patil'nl the more 1i kc1ly it is that the va lres will he r ig-icl and calC'ifirll . 

We may speak of n rrlali,·e stcnosis of the aortic orifice when wilh normal 
n1lrr~ :rncl ring the aorta imrnrcliately bc.\'oncl i~ ~really cli\;ited . ..\ :-:l1· n o~i;; 
1luc lo imoh-C'nwnt of the aortic rin g in :.;rlerotic and calrarem1s changl'~ with
out IC' :; ion of the n1lr('S is n·fC'rre<l to by some aulhorfl.. l 11:wc nc>rc> r mrl with 
an in !->l<111 cC' of this kind. A sulJValvular slrno:; is, tile rr~ult of c111locnnlili s 
in the mitrn-~igrnoid ca n sinu s, l1 smllly occ1irs ns the rcsn ll of fC'lnl cndocar-
diti s. J n cornpari ~on with aortic lnsuffic·ic1wy. r-tc nosi8 is a di Sl'a~c . Il 
it' U1-'uall)" met with al a more aclrnncecl pl'r iod of life tha n and 
the lllO!'t typical ca~rs of it arc fo und a~:-:of'i;1lrd with cxtcn~ i,·e 

chnn:.rt's in thC' arterial ~.rstcm in old men. 
Owing to the impC'clc•!l hlood flow lhe \'C'ntriclc has to work 

inrr<·a!';Cd resista ncC' nn (l it s walls become hyp<·1'trophic(l, u~uall,r nt wilh 
lilll<' or no dilalalion. We sec in this conditi on lhr most typical in--brnc·C':; or 
wh;1t is enllccl concentric liypcrll'Ophy, in whirh. without rnuc·h, if flll .\' · rn
larµ·rrnt_• nt of the ca\'il.r, the wall s arc greatly Uii ckenrd, in conlrndi slindion 
to the ~o-ra ll rd eecrnlric hyprrlrophy. in whi ch, with the inerea~c in the lhi rk
lll'~S. of the walls. tlw cl1amher it self is greal\y dilated . The sy81olc is pro
longl'<l. C'\'CO ns much as twC'nly-firn per ct•nL 'l'llC'rc may be no clrnngl'b in 
thl' other cardiac cavilies i[ compensation is well mainlainccl; I.mt with its 
foilnrC' come dilatation. impcdccl auricular clii::charge, pulmonary congr~t. i o n, 

nnd inC're::iscd work for t.hc Tight heart. The nrterial changes are, :lt-i n rnle. 
nol so marked as in aort ic insuITlcicncy, for th e wall s ha\'C not lo wilh8t~rn tl 

111l' impulse of grC'a lly incrC'a~cd blood-wave willi each On UIC' con-
trary. lhc amount of l1lood prnpellecl throug-h the n a rrow rnn .v hr smaller 
lh:rn n ormal. though whrn compensation is fully C'siablishecl the pul1'c wayc 

111nr he or medium volume. 
·symptoms. - PllYSIC'.\ L SIGxs.-lnspcclion may fail lo rc\'Nll arra of 

f'ardiac impu lse. T\1rticuln.rly is this the case in old men with chc:;t 
\\nlls aml l.ar~e crnphy:::,ematous lungs. Under these circurnfl,t.nncrs may 
lie a high grade of hypC'rlrnphy without any \'i l-l ibl e impulse. J ~\'m whrn the 
:1prx hC'nl is ,·isible, it rnny be. as Trauhr point.eel out. feebl e and iJHl rfi nitr. 
In man,r cases the is $C'C n displncecl dow nwnrcl and oulwnrd, :rnd the 
i111pulf.le l ook~ :.:trong foreihle. 

Palpation rr,·eali:; in nrnn~· ca:::es n thrill at the ha:::e of lhe heart or m:ni
mum force in the aortic region. Wi th no oihC'r condition do we mrrt wilh 
thrills of greater inl<•nsity. The apex beat may not be palpniJJe 11ndor lhr 
eon<litions above mC'ntionecl, or there may he a slow, heaving, forcible irnpul f.ll' . 

Pcrc11ss1on ne,·rr the !'nme wide area of dnlness as in nortic in~uf-

fi cicnry. rrhe it tlepc nds largnJy on the stale of the lung~, whether 
C'111ph,\:Bemalo11s or not. 

Auscullation.-A rough systolic murmur, of maximum inienr:i ty nt t.he 
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aorlic cartilage. and propagated inlo the great Yesf-lels. is the moi::.t constant 
physical Ri~rn in nortie Blcno!'is. One of the last le~~ons learnrd by the i-;lndenl 
of phy..,ical diagnosis js to recognize that the sy:-::lolic murmur al the aortic 
area dot's not nr«r:-::-:arilr menu obstruction at the orifice. Houglwning of the 
nilvcf.l, or of the intima ~f the aorta, and htrmic states arc much more frequent 
cau~c:.:.. l n aortic Bleno!"iis the murmur often has n. much harsher quality, is 
lornlt•r, and is more frequrntly musical than in the conditions jn f.lt mentioned. 
\rlwn comprnsalion fails and the ventricle jg dilatrd and fC'cb lP, the mmmur 

be Rort :rnd di:i.tanL The second sound is rarely heard at the aortic 
owi ng to lhC' thickening and stifTnc~s or the val\'e. A diastolic 

murmur not uncommon, hut in many cases jl can not be heard. Ocrn:.:ion-
ns nolC'd by \V. H. Dirkin:--:on, there is a musical murmur o [ grcate:-;t in-

j]ip region of the apex, clue probably to a sligl ii regurgitation at high 
pressnrC' through the rnitral vah·es. rrhe pulse jn pure aortic stcnosis is small , 
usually or good tension, wen sustained, regular, and perhaps slower than 
normal. 

~ ~-/~, __ /~ '-

-J',v "f~', "'"~~~r\f\~' 

FIG. 9 .-PULSE TRACING IN AORTIC STENOSJS. 

rrhc concl iiion may be Intent -for an indefinite period, as long as the hy
pertrophy is maintained. Early symptom s are those clue to defective blood 
rnpply lo the clizzine$:S, and fainting. Palpitation, pain about the 
hrnrt, and F-yrnpiorns are not so marked as in insufficiency. With 

llie hcarl-rnuscle and dilatation relative insufficiency of the 
vnl\'C iR e:.i.tahli ;.:hrrl, and the 13atieni may present all the features of 

engorgement in lhc lr;.:i::cr and systemi c circu lation~, with dy~pncca. cough, 
nu..:ly e.xpedornlion, ancl the i::.igns of anasarca in the lower part or the body. 
]!Jany of thC' in old people, without prcsenling any <lropsy, have i::y rnp-
toms pointing to general arterial disease. Cheyne-Stokes breathing 
is not uncommon \\ ilh or without signs of urremia . 

Diagnosis. - \\.ith :rn extremely rough or musical murmur or maximum 
inten=-il.\' :1t the aortic region ancl signs of hypertrophy of the le[t ventricle, a 
lhrill, and e~pC'rially a hard, slow pulse of moderate vol ume and fairly good 
tension, which in a Rphygmograph ic tracing gives a curve of slow rise, a 
hroad, wC'll sustainC'cl i;;ummil and slow decline, n. diagnosis of aortic stenosis 
can be made wilh fl.Orne clC'grce of certainly, particularly if the subject is an 
old man. j\! iRlakC'!-! arf' common, howe,·cr, and a roughened or cnlcified valve 
segmrnt , or, in ROJnC' instances, a VC' ry roughened and prominent calcif1ecl 
plate in the aorta, and hypertrophy aRRoriated wit.h renal clii-:ease, may produce 
similar symptoms. ~·kl<lom is thrre cli!lieully in distinguishing the murmur 
du e lo ana~mia, sinrc it, is rarely so intC'n~e and is not associnted with lhrill 
OT wilh marked Jiyperlrophy or· lJlP \cft Yl'ntricle. rn aortic imrnfnciency a 
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systolic murmur i:;; usually present, bul has ncithrr the intrn~ily nor lhc 
musical quality, nor is il accompanied wilh a thrill. \\"ith roughening- and 
dilatation of the ascending aorta the murmur may he: \'.,;l'j' harsh or mu:-:ical; 
but the exh~tencc of a second sound . acccnt.ualcd and ringing in quality, is 
usually sufficient lo differentiate this condition. 

MITRAL INC01!PETENCY 

Etiology. - ]nsuflicicnry of the milral ''ahc ensues: (a) From cha nges in 
the sr~ment s whrrchy they are contracted and shortened. 11 ~1H1. lly comhincd 
with C'hangcs in the d iorclre lcndinere, or with more or J('ss nar rowing of the 
orifice. (b) As a resu lt of changes in the 111u~cular walls of the ve ntricle, 
C:-ithcr di lalalio11 , so that the va l\'C segments fail lo clo:-:c an cnlargrcl orificC', 
or changes. in the mu ~c ula r ~ ub:::.tarn.:e, so tha t the Fegrncnls arc imperfectly 
l'onptcd durin g- the !l-,Ys lolc-mu~ctilar incompetC'ncy. 'J'he common lc:-:ions 
produci ng inf:ufliciency n'f:iult from cncl oc·arcl ili ::, "hich cause:-; a gradua l Uiick
(' lling al the rdgl'R of the va lves, contraction o[ the chonlrc lemline:r. anrl 
11nion o( the ccJ gcR of the FC'gmenls, EO that in a majority o( the insl;rnces lherc 
i:-1 nol only irwufliciency. hut some ~n1d c of narrow in g aR well. Except in 
children. we rnrcly SC'C' the mitral lea fl etB cu rl C'd and puckerrd without narrow
inir o[ thC' orificr. Calcareous plates at the ha~c of the rn h·c rnay pre\·cnt 
perfect closure of one of the segment:;:. Jn l o ng·~tanding caseR thr entire 
mitral slrudurrs arc c:o1wcrtcd into a firm ca lr<-1rc·o11::; ring. ·From this \'al
vular insuflicicnc·y the other condition of mu::c·ular ineornpcknc:· must be 
carefully diRtinguir:hcd. ] t is met wHh in a ll eondit ionR of extreme dilata
ti on of the left ventricle, and also in weakening of the mu~cles in prolonged 
fever~ arHl in an:rmia. 

Morbid Anatomy. -rrhe effects of incompetency or lhe miiral segment 
upon lhe heart an(l ci rculalion arr as followF: (a) The imperfect closu re allows 
a certain amounl of blood Lo regurgilalc from Lile YenlriC'lr inlo the auricle, 
so that at the rnd o [ auricukr d iastole this chamlicr contains not only the 
blood which it has received from the lungs., hut al~o that \1 hich has regur
gitated from the lefl ventricle. This necess itat e~ dilatation. and. as increased 
work is thrown upon it in expelling the augmented conlrnts, hypertrophy as 
well. 

(b) \\"i lh each syRlole of the left auricle a large r volume of hloocl is £orccc1 
into the left ventricle, which also di lates and suh:::<'qucnlly becomes hyper· 
trophied. 

(c) During lhc dia,lole of lhe le[i auricle. as blood is regurgitatcrl into 
it from the lrfL n•nlriele, the pulmonary ni ns a rc l e~H readily empti ed. In 
comeq ur nrc the ri g-ht vt•ntricle expels its contents lc~s freely, and in t urn 
bt•comcs dilatrd and hyper troph ied. 

(d) Finally. the r ight auricle al~o is in volved, its chamber is enla rged, 
and its walls arc increne:ccl in thi ck ness. 

(e) The effect u pon thr pulmonary vcssch; is lo procluce dilatation bolh 
of the arteries a11d veins-often in long·standi ng ea~cs. ritlicromatous changes; 
th(' capillaries nrc distended, :rncl ultimately the conrlilion of brown incluralion 
is produeC'd. P erfect compcnFn lion may he effected. chiefly through the hyper
trophy of both ventricles, and the effect upon the peripheral circulation may 
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nol hr m;rnifr!:'tC'cl for }'Cars. as a normal rnlumc or hlno(l i~ <1i~rharg-Pfl from 
ll1c left. heart at c>ach ~y5:lolc. The lime co111c~ 1 hmrt nr. \\ hl•n, owing either 
to inc·rC'a!-l(' in the i:rn1clt.• of the incompclrnr.v or lo failurl' of tilt' c·<1mpen:-;a
t.ion1 the left \'CDiriclc is unable to send out its norn1al volume into the aorta. 
Then there arc OH'rfilling of lhc left auricle, engorgement in U1P k!"'~l'r cir
culation, ernbarras~ed action cf the right heart. and congP~tion in the s.r~
tcmic YCin~. For years this !<Omcwhat congc~tcd condition mav he limiled lo 
the l<.·:"'~Cr circulation, but finally the right aurielc hceonlC':-: dilated, the lri
cu~pid ,·nlvcs incompetent, and the Byslcmic veins arc engorged. Thi!=. gra1l-
1ially kads to the condition of cyanolic in<lurntion h1 the \'i~ccra anr1, wltrn 
extreme, to dropsical. effusion. 

1t l uscular Jncompctcncy, clue to impaire<l nutrition o[ the milral and papil
lary rnw.:.ch's, is rarely followed by such pcdect conqwnjo:.;d ion. 'l'IH'rc may be 
in acute destruction of the aortic segments an ucutc dilatation or the left 
vc11lric1c '1 ith rclatiYc incompetency of the rnitn.11 great dilaL1tion 
of the left auricle, and intense engorgement of lhc ]ung:-0. whic·h circum-
stnnccs profuse ha.'morrhagc may result In tht'-:c cases thl•rc i~ little chance 
for lhc establi~hmcnt of compcnF-ation. In ca~es of hypertrophy anc1 llilatalion 
of the heart, without valrnlar lesions. but a~socialcd with hea\)' work arnl 
akohol, the insufliciency of the rnitral YalYe may he ext reme and !rad lo great 
pulmonary congestion. engorgc-menl of the sy~ternic \'(•i ns, and a eornlition 
of cnrdiuc drops,\', which can not be disting1ii~hrd by any frnlur(' from that 
o[ milral incompetency clue to lesion of the rnhc ib::cl[. Jn chronic Bright's 
di~C'a!'C the hypertrophy or the ]cft \'entricle may gradually fail, leading. in 
tliC' later stnge:;. to relatiYe insufficiency of the rnilral \'i.!lYc. anil the protluc
tion of a condition of pulmonary and E_ystcmic congC>i?-tion, :-:imilar to that in
duced by the InOl"l extreme grade or lesion of the Yal\'C ib~clf. ~\<lhcrcnt peri
cardium, espccinlly in children, may lead to like resull$. 

Symptoms.-During the clevelo1m1cnt of the lesion, unless the incom
l)ctcncy comes on acutelv in consequence o_f rupture oi the vnhe Regment or 
of ulccral ion, the compensatory changes go hand ln hand wilh the defect, antl 
there arc no suhjectiYC symptoms. So, also, in the f' lagc of perfect compensa
tion, there may he the most extreme grade of milral ini.:11nicicncy with enor
mous hypertrophy of the heart, yet the patient may not he aware of the cxi::;
tenec of heart trouble, and may suffer no incom·cnicuce except perhap:; a little 
shortness o_f breath on exertion or on going l!Jl:3lairs. Tt is only when from 
any cau~e the compensation has not been pcrfl'(.'tly c-fkdecl, or, haYing been 
so, is broken ahruptly or gradually. lhat the patient:; begin to be troubled . The 
symptoms may be divided into lwo group::. : 

(a) The minor manilrstations while eornpcn~ation is still g:ood. Patients 
with extreme incornprtcncy oflen liaYe a collgrsfrcl appraranee of the face, 
the lips and cars lrnYe a bluish tint, and the venuks on the checks may Le 
enlarged-signs in many cases ver.v suggcstiYc. In Jong standing ca::.cs. par
ticularly in chihlrcn, the fingers may be clubbed, and there is shortnc~~ of 
breath on exertion. rrhis is one of the most con~lant [C'atures in mitral in
sufficiency and rnny exist for years, eYcn when the compcni;;ntion is per[cct. 
Owing to the somcwliat congested condition of the lung:; the::.c patients haYo 
a trnclenr,v to allacks of broncliilis or 11:rmopty8i$. There may al~o be palpi .. 
talion of (he heart. As a rule, however, in well balanced lesions in adults, 
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thi~ I crio1l of full compcn:-:ation or lal<.'nl ~laµc i:' not a!'~ociall.'cl with ~.rmp
lu111s 'd1id1 t'all lhe at.tl'ntion lo an afl\dion of the heart. and with rnrc the 
palirnt may rra<·!1 ol1l a;rr in comparative comfort withoul being compe lled 
to cu rta il l'triou..,Jy !ti~ pll'asurcs or his \\ nrk. 

(b) Snonn nr latPr ('0111('1' a pt•riod or cli~turhc:1l or hrnkt'll ('OlllJll'll~ation, 
in which the most inltnsc ::;smptom~ are lho:;c o[ H'nnu:- l'ng:nrgpmrnt. There 
arl! palpitation, weak. irrrgular action of the ht1<.1ft. ancl :-:iµn:-: o[ ~lilatation. 
J)y~JlllO'fl i:-; an ('"JlCC'ia f feature, and there may he cough. .\ di:-;frc:-:~ing ~_rrnp
tom i::; the cardiac '"F-lecp-starL" in whic·h, jui::t aR the patient foll~ a:-:lccp. he 
wakes ga~pi ng and frcling as if the hrart Wl' rr Etopping. T hrrc is u~ually a 
sli ght rya no~is, and even a jaundic<.'d tint to the ~ki n. rl'hc ll\Oi'l marked 
~Jmptoms, howcrcr, arc thof:c of ,·cnous f:.tas is. rrhc orcrfilling- of the pul
monary ,-ct:f:.C'h~ nccountH jn part fo r the clysp nmL Then• is cough. oflcn with 
hloocly or e.\pcc-lorntion , and the aln,olar cpilhl' lium cont.ui ning brown 
pi grnml-grains ahumlanL Dropsical effusion l!Htally sds in, hrginning jn 
the feet and cxtrmli ng lo the body ancl fllC' ~cram; e:a(·s. l~ ight sid('{I h_Ydro
thorax may recur and require repeated lapping. The urine is u~ually sca nty 
an<l alhu1ninous, and em1tnins tube ca~ts and souwtimr;-; hlood tnrpusclcs. 
\\'ith judicious treatment the com pensation may he rcstort'd anrl all the serious 
i-y111ptnm::; lllCI_\' paSl-\ away. Pali cnts u:-;ually ha\"e rt•c·uning att:tt·k~ or this 
kincl, and die Of a genera l dropsy; Of lherc iR prog1'1's~i\(• fii\at1diOll of the 
h('a rt. and denth from a:-:ystole. Suclclcn death in lhl':-;{' t-:1~t·:-> is rare. Home 
c·<iH'S of milrnl cl i fl-ca~c---stcno~ i s and in:-:uflit:icnl·y-r<'ath "hat may he 1·alletl 
the lwpatic stage, when all the symptoms arc due lo lhl' :"t·t'on1la ry chang<..'s in 
the lin•r. 

PnYs1cx 1, Sw-:-:s.-lnspcclio11.-In children lhe pm•conlia mny hnlge and 
there may he a large area of visihlc pulsation. '!'he apl'X heat i~ to the left 
a[ the nipple, in some cases in ihc sixth intcrspaec, in the anterior a.xillary 
line. .·\ locaEzed ri ght vcntriclf; impul:-c rnay ~oml't irn c:; he seen below the 
right coslal border in lhc parastcrnal line. '!'here may he a wavy impulse in 
the cerYicnl veini:::, whi ch arc often full, parlicu!nrly when lhe patient is 
recumbent. 

Palpation.-.'\ thrill is rare ; when prcfl.cnt il i:; frlt at lhe apex, often in 
a limited arcn. The force of the im pu l:::e mny depl'lld largrly upon the stage 
jn whirh the case is examined. In fu ll compcnfl.alion it is forc:ihlc and heav
ing; when the compensation is disturbed, u:-:ual ly wavy and ft't'lilc. 

PerCtt:i'8ion .-The clulnc~~ is increa:-:ed, parlic·ularly in a lateral direction. 
rrhcre is TIO disea~e of the valves which produces, in long 8la nding Ca:3eS, a 
more cxten!'i\"C tranHC'J'Se area of heart clulne:::s. 1 t dell's nnl C.\len<l !'O much 
up,\arcl along the left margin of the sternum as beyond the right margin and 
to the left or the nipple line . 

. -luscullalio 11.-.\ t the apex there is a i:::ystolic m.urmur which wholly or 
partly obliterntcs the first souncl. lt is loucle~t here, and hag a hlow in ~, some
times musicnl chnracter, particularly toward the latter part. The murmur is 
transmiHecl to ihe axilla ancl may be heard at the back. in some in~fances 
over the entire chest. rrherc arc cases jn which, as pointed out hy Xaunyn, 
the murmur is heard ht•!". t along the left hor<ler of the :-;tc rnum. Usually in 
dia stole at the aprx the loud ly trnnsmilted ~ecoml $Ot111cl may be hea rd. Occa
sionally there is aho a soft, sometimes a rough or rumbling prcsyslolic mur-
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mur. As a ru le, in cases of extreme rnilra l im•ullirif'nC'v from ,·ahular kl'ion 
with great hypertrophy of both vcnlriclcti, there is hca;d only a loutl hlowing 
murmur dudng systole. A murmur of mitral irn-mflicieucy ma.v ,·ary a great 
deal according lo lhc po8ition of the patient. lt may be JH'l'H'nl in the recum
bent :rnd absent in the erect posture. Jn cai::cs of dilatation, particularly when 
dropi::y is present, there may be heard at the ensiCorm cartilage Hnd in the 
lower sternal region a so[l ~ystolic murmur clue to tricuspid rcgur~ilalion. 

An important sign on ausctdlation is the accc11tualccl pulmonary second sound. 
rrhis is heard to the left of the sternum in the second inlcrspacc, or over the 
third left costal carti lage. 

The pulse in mitral insufficiency, during lhc period of foll compcnsalion. 
may be full and regu lar, often of low lension. lT~11(1lly wilh the first onfl-rt 
of lhe symploms the pulse becomes i rregular, a fe;_ilurc which tilC'n dominates 
the case throughout. 'r hcre may be no two hcal8 o[ equal force or volume. 
Oft.en afte r the cli!~appcarance of the symptoms of failure or compensation the 
irregu larity of the pulfl-e pen~ i sls. 

The three important physical signs then of mitral regurgitation arc: (a) 
Systolic murmu r of maximum intemity at the apex, which is propagated lo 
the axilla and heard at the angle of the scapula; (b) accentuation of the pul
monary second ~ound; (c) evidence of enhirgcrncnt o[ the heart. particularly 
the increase in the transrnrse diameter, due to hypertrophy of both right and 
left Ycntriclcs. 

Diagnosis.-Thcre is rarely any difficully in the clia;rnosis or mitrnl insuf
ficiency. Tlic phy~ica l signs just referred to arc quite C'haraclcri!;:tic and 
clistincli,·e. Two points arc to be bomc in mind. }'irst, a murmur, sp:lolic 
in character, and of maximum intensity at the apex. and propagated even to 
the axilla, docs not necc~~nri ly indicate incompch•ncy of the mitral vah·e. 
There is heard in this region a large group of what arc le rmcd accidcnlal 
rnurnntrs, the precise natu re of which is still douhlful. They are probably 
formed, howeYCI". in the vrntricle, and a1e not associated with hypertrophy, 
or accenluation of the pulmonary second sound. 

8cconc1, it is not al ways pos~ible to say whether the insufficiency is due 
to lesion of the ,•ah·e segment or to dilatation of the mitral ring a.nd rela
tiYe incompetency. Herc neither the characfcr or the murmur, the propa
gation, the accentuation of the pulmonary second sound, nor the hypertrophy 
assists in the flifferentialio n. The history is irnmelimcs of greater value in this 
matler than tllC' physica l exami nation. The ca~es most likel_y lo lead to error 
are tho>o of lhe so-called idiopathic dilatation and hypertrophy of the hearl 
(in which the sy~tolic murmur may be of the g-reatc!'t jntensity), and the 
instances or arterio-sclcrosis with dilated heart. Balfour and others. howcYer, 
maintain that organic di13ease of the mitra l Jennets sufficient lo produce in
competency is always accompanied with a certain degree of narrowing of the 
orifice, so that the only uncquirncal proof of the actual disease of the. mitral 
valre is the presence of a prcsystolic murmur. 

MI TRAL STJCNOSJS 

Etiology.-T hcre arc Lwo groups or cases, one follow ing- an acute cnclo
cardilis, lhe other the resull of a slow sclero'i' of the rnlvos wilhout any 
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hit::tory o[ rhcumntic fe\"er or other infection. It is very much more common 
in womC'n tlrnn in nwn-in G:1 of SO ca::c.•s notrd by Duckworth, whil e in L7!ll 
autop!=:ies at Ouy\: Ho~pi ln l <luring lrn )'('fi rs there were 1% ca:-:rs. of which 
107 were fpmnlrs nml Sn male:-> (Sannrays) . This is not easy to expla in , but 
there are at lc•a:--t two factors to he considered. Hhcuma ti sm prernils more in 
~ jrJ s than in ho_ys, and, 38 jg well known, CndOCardiliS Of the mitrnl YaJve jg 
more rommon in Theumotif'rn. Chorea, a1Ro. as suggested by Barlow, has an 
imporfanl infturnre. occuning more freq uently in girl s and being often asso
(·iah•d willt cnclornrditis. Ann:'min and chloro~is, which arc prevalent in girls, 
haH' hren rrgnrrlecl as po~sihle factors. ·111 a surpri5ing number or case!; of 
what the Fren('h call 7Htrr mitral steno:-:.is no recognizable etiological factor 
can be discOYC'red. Thi s lin !; been rega rded by some writers fa\·ori ng the 
view Urn1 they may be of congenital origin. but congenital of the 
mitral vnhe nrc notori ous.ly rare. Whoopi ng-co ugh. wilh its tenibl e strain 
on the hear t-nllve~ . may be accountable for certain cases. While met with at 
all ages. ~tmo~ i s is certainly most frequent in young adult women. 

Morbid Anatomy.-rl'he \•al re segment ~ nnd chord::e may be fused together, 
the rec;u lt of repeated attacks or endocarditi~. The condition Yaries a good 
dea l. nccorcling to the amount or atherornntous change. Tn many casl'S the 
curtai ns a1·C' so welded to7cther and the whole val\'Ular region so thi ckened 
that the orifice is reduced to a mere chink-Corriga n's button-hole contrac
tion. Jn non-rndoca rditic cases the cu rtains are not much thickrned, but 
narrow ing hns rr~ ultecl from grnclnal adhesion at the edges. and thickening of 
the chorcla' t(•m1incc"e, so thai from the auri c·lc it looks cone like- the so-ca lled 
fun nel ~ lu1pC'c1 variety or strnosis. The in:.:.tanccs ln whi ch the va lve segments 
nrC' n.'ry :-; lightly c1 C'formcd, but in which the orifice is considerably narrowed, 
are regarded by some as possibly of congenital origin. Occasionally the cu r
tain:-:; nrc in great part free from cli~ca~e. but the narrowi ng results from 
larg-e ca lcnrcous ma~scs, which projcC'i into them from the ring. The in
\'Olvemcnt or the chorda:i tcndincro is usually extreme, and the papillary 
m11~cles may be inserkcl direct ly upon the \'nh·c. Jn moderate grad es of cou
:-;t ri l't ion the or ifice will admit the tip of the index fingC'r; in more extreme 
fo1·ms the tip of the little finger; and occni-:ionally one meets with a spPcimen 
in which the orifice seem!; almost obliterated, admitting only a mediu m sized 
probe. The hC'n rt is not greatly enlarged, rarely weighing more than 11 or 
15 ounce's. Orcn~i o nall y. in nn elderly person, it may seem only slightly, if 
at rill. enlnrged, ancl agnin there are instances in which the weight may reach 
as nrneh as 20 ounces. The left ventricle is usual ly small, and may look very 
snrn ll in compari~on with the right ventricle, which forms the greater portion 
of the apex. "Jn ea!:'rs in which with the nnrrowing there is very considcrnlJ!c 
ineompeteney the left ventricle may be moderately dilated and hypertrophied. 

It is not uncommon at the cxnminati on to fincl white thrombi in the 
appendi x or the lcrt auricle. Occasionally a large part of the auric1e is occu
pied b.v an ante-mortem thrombus. Still more rarely the remarkable ball 
thrombus is found, in whiC'h n _globul ar concretion, varying in size from a 
walnut to a !'ma ll egg. lies free in the auricle, two exa mples of which have 
come undr r my obsen 1alion. 

The lC' ft a;1ricle clisclrnrges it1' blood with greater difficulty and in conse
quence dilate!;, and its walls reach three or four times their normal thickness. 
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Althou~h thr aurirlC' iR hy !-lmdure unliHcd to comp('ni-:alC' nn e:drcmc lesion, 
the prolwhility is Untl for ~ome time during the gradu~ll produdion of ~tenosis 
th(' i11cn·a::::ing mt1~(·11lar powl'r of the walls is sufTicicnt lo counkrbalnnce the 
clcfl'l'l. 1 n :rn ra:-:ci; of wcll-rnarkc:d stcno:;.is Samwayti founcl the nurirlc hyper
trophied in '?G. dilatation coexisting in 11. ]~,·entually the trnRion is increa.::ed 
in the pulmonar:v circulation, owing to impeded outflow from the wins :rncl 
this lo heig"htt1ncd ]H'C'~~urc in the pulmonary arlrry. ]~xtra work i:; tlrn~ 
thrown on I hf' right Vl'ntriclc, which gradtrnlly hypertrophies. Rclati,·c incom
pett.•ncy of lhr lrirm:pid and congestion of the ssslemic veins at last sup('n'e1w. 

Symptoms. - P11Y8IC'.\T, SwNs.- Tnspecllon.- In cl1il<hen the lower ster
m1 m nnd 1hr fifth nnd sixlh lcrt coslal cartilages arc often prominent. owi ng 
to hypertrophy of thr right ''entriclc. 'rhc apcx hcat mny he ill clcfinc<l. Usu
nlly il is nol dh•localcd far beyond Lhc nipple line. and Lhe chi ef impulse is 
over Lhc lowC'r :.:.Lernnrn and rHljncent coRtal carlilnges. Often in thin chested 
persons there i~ pulsnlion fo the third and fomth left intcrspaees close to 
the sternum. 'Yhrn compcnsntion fails. the prff'corclial impulse is much 
feebler, and in the veins of the neck there may be mn rkecl sy:!toli c rcgurgi
Lat ion or the right jugulnr near the claYicle may stand ont as a prominent 
tumor. ln the later stage there is great enlargement with pulsation of the 
linr or pulmonary p11l~alion i=ceu in the inlcrcostal spaces. 

Palpation rcY<'als in a majority of the cases a cliaractcriRt ic, ·well defined 
frpmitus or thrill. which is best felt, as a rule, in the fourth or fifth inter
~pacc \rilhin the nipple line. H is of a rough. grating quality, often pecu
liarly l imifrd in area, most marked during expiration, and can be felt to ter
minate in a i-;hnrp, s-mlclcn shock, synchronous wilh the impul l"e. This most 
c-haracteri:-:lic of phy:;;ical ~igns is pathognornonic of narrowing of the mitral 
orifice, ancl is perhaps the only instance in wl1ich the diagnosis of a valvular 
le~ion C'Ull lw ma11c hy palpation alone. rrhe carcliac impul:-:c is felt. most 
forcibly in lhc lower sh•rm1m nnd in the fourth ancl fiflh left inlcrspaccs. rrhc 
impul se i~ felt ,·cry high in the third and fourth inlcrspare~, or in rare cnsC's 
even in the :-:eco1Hl, and it has been thought that in the latter intcr~pace the 
irnpul~e i~ cl11r to pulRnlion of the aurirle. H is alwayR the impulse of thr 

of thC' right YCntriC'le: CYen in the mo:-:t extreme grades of 
milrnl thcrp i~ ncYer :;;uch tilting forward of the auricle or it:;; appen-
dix a~ woultl rn:1hle it lo produce an imprc~:-:ion on the ch est wall. 

Pcrrn .... .,ion an inrrrasc i n the cardiac clulness lo the right or the 
~trr1111m and the left margin; not llstially a great inrrca~c beyond the 
nippl<' \in<', in cxtrrmc ca~C$, \rhen Lhe tra111:,;,\'('fRC clulnl'~R may rcar·h 
from .) c·m . hC'yon cl the right margin of the sternum io 10 cm. bcy0nd the 
nippl<' line>. 

A ustultalio11.- To t\l(' inner E=ide or the apr-x hrnt, often in a Yery limitetl 
region. fhl'rc• iK hr:ml a rong-h, ribratory or pur ri ng murnrnr, cumulntiY(' or 
rre~C'<'rnlo in c·haradrr. which tPrmi1rntcs nlm1pily in tlw firni sonncl. Bv 
combining pnlpalion nnd nu~rullalim1 the purring ~urmnr iR found to he t-Wl~
chronous with the tl1rill arn1 the loud Rhork wilh the flrst ~ouncl. rl,lie m

0

nr
nrnr js ~rnrirular i;:..rsl oli C'. <l11r lo 1lie bloocl pn~sing- llirong-h lhe nnrrO\\' or·iflrr. 
8onH' havr thought ii lo hr <'al'ly in time', hul tllC' mnjoril,v of oh-
f;e r vr rK hold lo lllC' fornwr virw \ril h Thr prr:-;y:-;lo li r murmur may 
occupy the entire })('riocl of the cli:1~lnl<', or the middle or only the fatter half, 
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corre~ponding to t.hc auricular P.y~to l r. The difference may P.omdimes be 
nott>d hclwecn the fir:-;l aml s1:cond portions of the murmur, when it occupies 
the rnlire time. Ortrn there is a peculiar rumbling or crhoing quality. which 
in some imtanc:?s is very limited and may be heard only over u single bcll
!lpace of the ~tetho:::cope. A rumbling, echoing pres_ystolic murmur at the apex 
i.,; lwarcl in P.Ollll' cm:es of aortic insufficiency (Flint murmur). occasionally 
in :11lhcrcnt pc•rienrclium with great dilatation of the heart, and in upward 
dislocation of the organ . 

A ~yP.tolic murmur may he heard at the apex or along the left.. P.tcrnal 
bor1lrr. oflcn or c.dremc softnc!ls and audible only wl1en the breath is held. 
Ro111t'limes the !WRlolic murmm· is loucl nnd clislinct and is lram;miHC'd to 
the a\illa. The ~ero ncl f:ound in the second IC'fl interspace is loudl.\' accC'ntu-
alecl, and ofl cn rPduplicalcd. It may be far lo the left and be 
hen rd wilh Rreal clC'ar1wss bcyoml the apex. uncomplicaled cases of mitral 
Rfc>nof:is there arc ltsually no murmurs audible at the aortic rC'gion, at which 
spot the i.:eeond i.:ound is \c~s intcni.:e than al the pulmonary area. Jn adnrnced 
cal'CR al the IO\\'C'I' sternum and to the right a systolic tricui.:pid murmur is 
f'OmC'timrs !lC'ard. Other points lo be noted arc the following: The unusually 
!'.harp. clear fir:-;t fl.Ound which follows the 1nesy:;tolie murmur, the caufl.c of 
\rhic-!1 is h.v no mC'ans easy to explain . lt cnn scarcely be a valvula r sound 
prnducC'd chirfl.v al the mitral orifice, since it may be h(•ard with great inlcnf'ily 
iu r·a!'c·~ in which the valves arc rigid and calcifiC'cl. H has heen su,l!gC'skd by 
.\. K 8amom and others that it is a loud "Fnap" of thC' t1·icu!'.picl vah·es 
C'flll"('cl hy the. powerful contrnction o[ the greatly hypcrlrophiC'cl ri ght YC'll
trirlc>. BroaclhC'nt thinks it may be clue to thC' abrupt contraction o[ n partially 
fillC'd lrft \'C'nlride. The n-tlvular i::.ouncl may Ile audible at a clislance. as one 
'it' al the h<'rl<ide of lhe pntienl (GraYe,).· rn n patient T saw with C. J. 
Bb1kC' the firRt sound was audible six feet, by mcaF-uremcnt, from the chest 
wall. 

TlieF-e phyF-ical signs, it is to be borne in mind, are charncterislic only 
of the stage in \\'hich compensation is maintained. The murmu r may be 
:-oft, alrnoRt inaudible, and only brought out aftrr exertion. Finally thcrn 
conw:-: a period in whiC'h, with the estnbliRhmcnt of amicular fibril lat ion, the 
pn·:-;y:'lnlir murmur cliFappcars and there is 'IH'arcl in the apex region a sharp 
fir:-t :-;011 ncl. or :-.onwtimcs a gallop rhythm. The marked syi;tolie fl.hock may 
Ill' prr:-:C'nt arter the cl i ~appeflranrc o[ the thrill and the chnractcristie mur~ 
mur. ( ~uder lrcalmcnl, with grndual reeovcry o( COlllJWllfl.ation . prohahly 
"ilh inen•asing Yigor of contraction of the right VC'llirirlc and left auric;le. 
llll' 111·l·~yslolic murmur rcappean:. Tn C':J$f'~ f'.('('Tl at !hi~ fl.Lage o[ the <li:-l'a.-=r 
thP nat11n1 of the rnh·e lesion may be entirelv m·crlooked. ._\ 8 :~m.wkrnzie and 
T.t·wi:-:; ham shown, auricular fib.rillation is w the rule in the arrhythmia of 
mit ral ~tennsi~. 

RtPno:-;is o( the mitral vahe may for years be efficil'nlly compcn~alccl by 
1111' hypNlrophy of the right ventricle. :J\Jany per~ons with the charnctrri:-:tic 
ph~·~il'nl ~igns of thiR lesion prcf.:ent no symptoms. r11hry may for yC'nrs prr
lw ps hr short of hn•ath en g-olng upstairs, but arc ahlc to pass throug-h the 
ordinnrr clulic~ of lire without cliFcornfort. The pulse is small er in volume 
than 111;rninl, nml wry oftC'n .\ special rlanµn of this Rlngr i!-i the 
rt'(·11rrin~ c•1u1ocarditi:-.. may he whippPd off into till' c·irculalion 
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and, blocking a C:t:rcbral \·c~scl, may cause hemipl<'gia or aphasia, or both. 
'rhi~. unfortunnt('\y, i~ not nn unco111111on sequence in wonwn. Patients with 
mitral stcno!::i:; niny sun in:' th i ~ accident for a n in<ll'flnitc peri od. .\ woman, 
uboYc ~cvc>nty year:-: of a7l', died in one of my wardH at the Phil adelphia II or-: 
pital, who hacl J){'en in the almshouse. hemipl<'gir, for more than thirty years. 
The h<·a rt pn•r-:f'nted an extreme grade o[ mitral :::ll'nosis which had probably 
exi~trd ai the time of t he herniplegic attack. 

Prcr-:Rure o f thC' enl argwl auricle on the lcft recurrent laryngea l nerre, 
cau~ing- panil.r:;:i:; of lhC' ,·oral rord on the corresponding !-l. ide, has been de
scrihPd by Ortner ::md by ] rprrick. It i s a point to be borne in mind, as the 
dia~no!"is. o r anc'uri!"m o.f the arch of the aortn may be rnacle. On the other 
hand . F r Hero lf and Norri s conclude that it js nol the pressure of the left 
auric!C' direc!ly, but lite ~queezing of the n erve between the pulmona ry artery 
a nd Uw aol'f ic arch. and that the i s due to the 1leuriti s so excited. 

F a il ure of compensation brings train the group of !=lympt oms whi ch 
h rl\·e IJC'<'n d i~ru:;i.f.lrd under card iac h1sufficiency. Briefly cnumc rnled, thcv arc: 
Rapid and irregu lar action of' the heart, ~ho;·t n c:::s of \ireath, cough , signs of 
pulm ona ry engorgemrnt , and ,·er.r freq uently h::emopty:-: i::;. AUacks of this 
kind ma.v recur for )'Cars. Hronchit is or a. feb ril e attack may cn u ~e ~hortn e~s 
of breath or slight bluene~s. Inflammatory aff<'dions of the lungs or pleura 
~e ri ously disturb the right heart. and these patients stand pnC'umonia Yery 
hadl)'. Ji lany, p<'rhnps a majority of, ca~es of mitral ~tenosis clo n ot Jrnye 
drops,\·. The li Ye r may he g rea tl.r enlarged, and in lhc late ~!ages ascites is 
not unrommon. partieulrirly in chi ldren . General anasarra is m.o:.;t frequently 
nwt with in tho:-;c ca:.;cs in whiC"h there is seconda ry n arrowing of t he tricuspid 
orifice (Broadbent) . 

TRTCUSPlD YALYE DISl,ASE 

Tricuspid R egurgitation.-Occa;.:.icnally lhis r esults from acute or chronic 
endocnrditis wil h p11 rkering; more commonly lhc co ndition is one of rela
ti \'C insuflicienry, nnd is secondary to lesions of l he va l res on i he left side. 
par li c: ularly or the rnitral. 1t is met with also in all conditions of the lungs 
which cause obstruction to the C'ircu lal ion, !'uc:h as cir rho!'is nnd emphysema, 
partiC'ularly in co 111 1Ji n:1lion wi th r lnonc bronchitii-l. 'l'hc ~ym ptom s arc those 
of ob8truciion in the le;.:.:-:er circulation with \'enous congestion in the systemic 
veins, such as Ji;1s nlrC'ady been described in connection wilh mitral insuffi
ciency. '!'he signs of th is cone.lit ion are: 

(a) Hystolic regurgitation of the blood inlo the ri ght nuride and the 
tran~mii;::-ion of th(' pul::.c ware jnto the w ins of the neC'k. l [ the regurgita
tion is ;.:. l ight o r lhc eont n1<:lion of the Yentricle is feeble there mny be no 
\'cnous throbbing. h11t in other cases there is m arked systolic p11lsntio;1 in the 
ccn·iC'al n 1 ins. Thn t i n 1he rigl1t jugular is more fo rcible than that in the 
lrfl. 1 L mriy hr R<'(' ll both in the internal and lhe externa l Yein, particularly 
in the Jail er. ~ l nrkNl pul sation in these reins occurs only when the valYes 
guardi ng them h('romc inco mpetent. Sl igh t o:::c illation s arc by no m eans un
common , even wlH'n the \1fll\'l's are jntnct. The cli :-t('ntion is !-:.Omelim es enor
mous, pnrli cu larly in lhc act of coughing, whPn lhc rig ht jng ulur at the root 
of til t> IWC'k 111ay !'land Olli, forming an exlraord im1rily prominent ovoid mass. 
Orcasioually the regu rg itant pulse wa\·e may be widely trnnsmitte<l and be 



CI!ROXTC 1·ALYULAR DISEASE 825 

~en in thC' i::uhrla\"ian nncl axillary wins, am] C'Ycn in the subcutaneous veins 
on•r the :;:houl11C'r. or in the supe~ficial mnmmary veins. 

RegurgifanL pulFation through the triruFpid orifice may be tramaniLted 
to the inferior cam. and !=.O to the hepatic Ycins, causing a Ryslolic di:.:.trnlion 
of the liver. Thig is best appreciated by bimanual palpation. placing onC' hand 
O\'er the fifth ancl sixth costal cartilages ancl the other in the lateral region 
of the liver in the mid-axillary line. The rhythmical expansilc pul~ntion may 
be readily cli:.;linguished. as a rule, from the sy:;:,lolic clcprC'i::.sion of the liver 
clue to communicated pulsation from the left ventricle. 

(b) rrhe s.econcl important sign or tric11spicl regurgitation is the occur
rence of a systolic murmur of maximum intensity in the lower sternum. H 
is usually a rnft, low murmur, often to be distinguished rrorn a coPxisting 
rnitral murmur by differences in qunlily and pitch, and may be heanl lo the 
right as far as the axilla. Romctirncs it is rery limited in its distribution. 

'.l'ogether these two Rigns positiYely imliealc tricuRpid regurgitation. In 
acMilion. the percussion usually shows increase in the area of dulnes~ to the 
rif!ht of the sternum, and the impulse in the lower sternal region is forcible. 
In the great majority of cases the symptoms are those of the ae.sociated leRions. 
1 n cirrhosi~ of the lung and in chronic emphysema the failure o[ compcne.alion 
or the right vcnt1·icle with insufficiency of the lricuspid not infrequenlly leads 
eithe r to acute as.y~·fole or lo gradua l failure with cardiac dropsy. 

Tricuspid Stenosis.-'T'he condition is rare both clinically and nnatomi
cally. and it is not often recog-nized during li fe. Of 2G,OOO medical ndmis~ions 
in lhe Johns ll opkins Tiospilal there were onl.v 8 with rilhcr elinir:i l or post 
mortem diagno~is of. this condition; and in a total of ~.!500 autop~ieR, only 5 
l'tl~eS \\'Cre found 1 a]J in frmn lrR. Of. a lola \ of J95 collcrtNl cases, there we!·e 
111 female~, ~S males, 16 sex unknown. In a majority o[ lhe cn.ses-101-the 
milral and tricm;pid werr nffretcd to,!!ethcr, in 14 the lricuspicl alone. in 6 l 
the tricuspid and aortic. A definite history of rheumatism was present in only 
HG ca,cs (Fulcher). 

The dingnos i:-; is not often made; extreme c,vano~is and dyspncra are 
rommon, nncl toward the rnd lhr ordinary signs of cardiac failure. Among 
the important phy~ical ~igns arc presystolic pu lsation in the jugular ,·eins 
antl in the cnlargrd liYcr. A presystolic thrill may be felt at the lricuspi<l 
area with a marked systoli c shock. The cardiac clulncss is greatly increased 
to the right, a rumbling presystolic murmur may be present over the lower 
Rlr rnum with rm extension lo the r ight border. 'l'h is, with a very snap py 
fir~t ~ound. grrat incl'rm:<' of. dulness to the 1'ight, and chronic brcathless-
1w~s with cyanosis, are the important features. 

PULl!ONARY VALVE DISEASE 

'Mrnnruns in the region of lhe pulmonary vnlres are extremely common ; 
](·~ions or the rnhrR are exrr<'dinµ-ly rare. Bnlfour has well called the pu1-
monic area the r<'gion of au~cultatory ronrnnce. A systolic murmur is heard 
hrrc under mnn.v ronditions-(1) rery ort<'n in health. in thin cheP.led per
~on~, parlir1daTl,Y in chi ldren, during expirn1 ion and in the recumbent poR
tmr: (2) when Ow heart is acting rapidly, as in fevrr and after exrrlion; 
p) it is a farnrite Rituation o[ the cardio- reRpiratory murmur; ( 4) in an::cmic 
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stalr::.; and ( !')). flf; rnrntionrd prrviom~l.r, the sy~lol ic murmur or milral in
suflicil'nry nwy he trnn~mittcd alon~ the left sternal nrnrgin. Actual lesions 
of th1..~ rnln•s of llir pulmon:uy artery nre rare. 

Stenosis is nlmosl inniri11hly a congenital anomaly. It constitute::. one 
of the 111ost importnnt of the congenital cardiac affections. rrhe Yalve seg
ments arc usually 11nilrd, lra\ ing a small, narrow orifice. In adults ca~es 
occn:-:ionnll.v orrur. The rongl·nital lesion ii:: commonly associated with pall:ncy 
of tlw dudus Hotnlli nnd imperfection of the rnntriculnr SC'plum. rrherc 
may al:-o he tricuspid :-;l['nositi. Acute endocarditis not in[requcnUy a.ltacks 
the sclerotic valvf's. 

The pliy:-:.iral f.ligns are extremely uncertain. There 1nay be a systolic mur
mur with a thrill 11eard brst to the left of the sternum in the ~cconcl inter-
J:osta l spncc. This rn11rn111r be very Ji1..:c n murmur or aortic stenosis, buL 
is nol tnrnsmil.tcd into the 1\;turally Uw pulmonary second sound is 
weak or ohlill'rnlNl. or may he Tcplacccl by a diastolic murmur. Usually there 
is hyprrlrophy of the right hen rt. 

Pulmonary Insufficiency. -1'his rare affection is o<'cas ionally due to con
genital malfornrniion, particularly fu~ion of two or !he srgmenf)l., ll i)l, ~0111('

timcs present. as Hrnmwell has shown, in ca::cs or malignant cndocarditi::. 
Raric l1as collcctecl 58 cases. 

The pl1ysical signs arc those of regurgitation into the Tight ventriclr. 
hut, as a rule, it is difficult to differentiate the murmur from that of aortic 
insufficiency, though the maximum intensity may he in the pulmonary area. 
The ahRenee of the Yaseular featurrs of aortic insnfficienry is the most sug
gcst iYl3 feature. Jfoth Oihi::.on :md Graham Stcell hnve rallrd allrntion to Uw 
possibility or lrakagr through the:::e vah-es in cai::es of great increase or pres
sure in the pulmonary artery, ancl ton. s:oft diastolic murmur hcnrd under the:"e 
circums!anrcs. which Steel! calls "the murmur of high pressure in the pul
monary artery." 

COMBTNED VALVUI,AR ]_.ESTONS 

Valvular lesions arc Relclom single or pure; comhinrcl lesions are morr 
common. This is particularly the case in congenital clh.;PnFe. ]n young chil 4 

dren milral and norlic lesionF, the result of rheumatic fc\·cr, are common. 
Pure mitral insufTiriency nrnl pmc mitral strno~i~ may rxisl for yc:.ns. but 
in time lhC' triruspicl hccomC's im·olvrcl. at first in sclerm;ii.; and later narrow
ing of t11e orifice. J\orlic va lve lesions are more commonly uncornhinccl than 
mitral lrsions. The aclclecl lrsion may be hurtful or helpful. The stenos1s 
which so oftrn accompanies the endocarclitic varirly may lcs~en the regurgi
tation in nor1 ic ini-uffirirncy: ancl a progressive narrowing o[ the mitral orifice 
may hr benrfirial in mitral regurgitation. 

Prognosis in Valvular Disease. -Thc qnrstion is rnlirrly one or efficient 
compensation . Ro long ns 1hi!" is mnintainrd the paliC'nt mn_v su!Trr no ineon
vcnienC'r, nml C'\'C'n \\"ith thr most serious forms o( ,·alvr lef-lion the :function 
or lhr hrart may he l ittle, if at all, disturbed. 

Prnrlilioncrs who nrr not nclepts in ausr11Hntion and Irrl mrnhle to esti
mate the valur of lh r vnrious hrart murmurs r-:.hould remember lhal the best 
judgment oi lhe conditions mny be gathered from inspection and palpation. 
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\Yilh an apex beat in the 110rnH1l ~iluation and regular in rhythm the ausculta
lory 11h<:noml1 na may be practically <fo:regarded . 

• \ rnun11ur 11('1' sf' i~ of little or no moment in determining lhc progrwsi::; 
iu any giH•n case. There is a large group of patients who present no other 
~ymptoms than a ~.v~tolic murmur heard OYer the body of the heart, or oHr 
the apt·x, in whom the left Ycntricle is not hypcrlropi1icd, the heart rhythm 
is normal. and who may not haYe had rheumati~rn. Jrn1ccd, the condition is 
:iccidrntally di~CO\"('!'Cd, oflcn during examination for Ii re insurance. Among 
the conditions influencing prognosis are: 

(a) AGE.-Chil<lren under trn are bad suhjccts. Compm~ation is well 
effected, and they arc free from of the influences which disturb com-
pemmtion in a<luits. The coronary nre healthy, and nutrition of the 
heart muFclc can hr readily mninta ined. Yet, in Fpilc or Uii~. the outlook in 
ca rdiac ! ('~ions dC\'(•loping in Yery you ng children i8 usually hall. One reason 
is that the valve lesion it~(·lf i!-i apt lo Le Tapidly progrrF!".i\c, and the limiL of 
cardiac reFen-e forec is in su(;h ca:.;cs ea rly rea<'hed. There seems lo be pro
portionately a greate r dl'grce of hypertrophy ancl dilaL1l ion. ,:\mong other 
cau~C'S of the ri::;ks of lhi t-) period are to be mentioned in~umcient food in the 
poorC' r claFses, the recurrence of rhcmnalic attacks, ancl the existence of pcri
c:.mlial ndhcFiorn;. The ou tlook in a child who can he ca refully superv ised 
and JlrC\'PnlC'd from damaging himsclr by overexertion is naturally better than 
in one who is consta ntl y oYertasking his muFrks. The rnlvular lesions which 
occur al, or i::ul,8cquent to, the period of puberty arc more likrly to be prr
mancnUy and cflic ic:nUy compc1m1te<l. Sudden death from heart disease is 
YCn' rnrc in ch ildren . 

. (b) SEx.-\\'onH'n bear vahe lesions, as a rule, helter tha n nwn, owing 
partly lo the focl thn.l they lirn c1u ieter liY<'S. pnrlly to the kss common in
voh'emcul of the coronal')' arte r ies. and to the gr('ater frequency of mitral 
lesions. Pregnancy and p:i rt.uri lion are dh=lurhing fttclors, hnt are, I lhink, 
lcFs seriou s th;in some writers would have us \Jelicvc. 

(c) VA 1~VE AFFECT1m.-1l'hc TClaliYe prognosis of the different rnlve le
sions is vC'ry <liflic1ill lo ci::I imatc. ·r::ach case rnm=t. thcreforC'. be judged on its 
own mC' rit s. Aortic ini'uflic icnc)' is unqtlC'slionnhly the most serious; yet for 
.\'car8 it may be pe rfl'dly cornpem=atcd. FaYorahlr circ11mslances in any case 
arc the mockratc : .. mHh' of hypertrophy and dil:1lnlio11. lhe absence of all 
Fymptoms or cardiac di=-tre~::., ancl the ab~cnce of extemdre arlerio-sclcrosis 
t1111l of nng-i11a. The prognosis rc=-ls in reality with the condition or the 
coronarv artcricR. Bhcumatic lesions of the vu lvcs, inducing insunlciency, 
an' le:"~ apt to lie a~~oriatccl with cmlarteritis at the root of the aorta; and 
in F-uch caFes the coronary arteries may e:::cape for yrars. On lhe other hand, 
wllC'n !hr aortic inf=11flk·i(1ncy is only a part of an extensive artcr io-sclerm:is at 
the root of lhe aorfn. the coronary arteries arc almost invariably invoh-ccl, and 
th <.' oullook in surh cases is much more serious. Sudden death is not un
tommnn . <'ithl'r frnrn :icu lc di latation during some CX(11·tion. or. more fre
qncntly, from blocking of one of the branches of the COl'Ona ry arteries. The 
lia hil il y of thi s form to he aF~ociatcd with nngi na pcdori s ali::.o nclds lo its 
se,·e ril y. Aort ic stPnoF1 is is a comparativl'ly rare lesion. moF-t commonly met 
wilh in middle agecl or clclNly men. and i~. a8 a rule, well compensated. In 
Broadbcnl's scrit's of cases, in which autopsy showed definite aortic narrow ing, 



28 DlS8MlES lH' 'l'l!E CIHCULA1'0HY SYSTEM 

forty }C':lrs w:1s the aYcragc age al clcath, and the old<'~l was hul fifty
lhree. 

Jn milrnl le~ions the outlook on the whole is much more fayorablc than 
in aortic insullicicPry. .:\liiral insufficiency, when we1l compcnsalt'd, carries 
with it a hcttcr prognosi:-; than mitra l slcnosis. l~xcept norlic steno~is, it js 
the only ll'Rion co111monly met with in patients o\·cr three-score years. H 
must he home in mind tlial the cni:cs which last the longrst arc those in which 
the Ynh-c orific-c is more or Jes:; nnrrowed, as wc1l as inrompdcnt. There is, 
in rcalit,y, no Yalrl' kRion ~o poorly compen~alcd and ~o rapidly fatal as that 
in which lhr 111ifr;1l )o:f'gn1cnls arc gradually curled antl puckered until they 
form a. narrow around a wide milral ring-a condition i:;pec ially seen lo 
children. ' l'herr many ca~cs or milral insuflicil'ncy in which the defect 
is thoroughly h11lttnc(1d for Lhirly or eYcn forty years, without distress or 
inconYcni<-1ncc. En'n with gr<-'at hypertrophy and the apex beat almost in 
the rnill-nxillnry Jilw, there ma.y be littl0 or no distress, antl Lhc compensation 
nrny he moFL efl'l'ctiYe. \\'0111<-•n may pa~s safely through repealed pregnancies, 
though lwrc they nrc lfr1hlc t;J accidents n~~ociatc<l with the severe strain. ] 
ha Ye had under ob~cnntion for many years n pal icnl who had her first attack 
of rheurnnti~m al the age of fiflccn. when she already had a well marked mitral 
murmur. She flr:-:t came under my obserrntion OYer thirty years ago, with 
signs of hypertrophy of the ldl yentricle and a. loud systolic murmur. She 
ha~ liH•d a nry ac·li\"e lif<-1

• has been Hnustw.lly Yigorou1", ha s borne eleven 
chilclren, and has throu:rh three suh5:equent attacks or rheumatism. 
'rhe loud mitra l murmur persists, I.ml she is very well, only a littl e 
short of hrl'ath on l'xcrlion. 

Jn mitral ~lrno:-:i~ llw prognosis is usually regarded as less favorable. My 
Ot\'11 e:xprri<•nce hns IPd nw. howe,·er, to place this lesion almost on a level, 
particularly in women, with Lhe milral insurficicnry. H is found very often 
in pcr:-:011s in perf(1rl lwallh, who ha\'c had neither prilpilalion nor signs of 
hearl-fni!un'. ::ind \\lio h:we li\"cd labori ous The figures g iven, too, by 
Rroacllir nt irnlientr Llrnt the dale of death in slenosis is comparatively 
a<hanre<l. or 5:1 cases nhsti-actcd from Lhc post mortem reco rd s or St. 
::\l:uy's 1 r o~pitn l , lhirty three was the age for malc'5, and ihirly seven or thirly 
ei,!!ht for f(·m:ilr~. Thrt::e \\·omen. loo, pass through repealed pregnancies with 
~a[cty. rrhcre arc. oJ eour!-ie, those too common accidents, the result of cerebral 
emholi~m. whic:h are more Jikelr to occur in this than in other forms. 

Hard nnd fn~t linrs c:rn n.ol be drawn in the question of prognosis in 
vnlnilnr di~l':lS<'. En1ry case must be judged sepnrntely, and all the ei rcum
stancC's cnrl'f11lly h:ilan<•f'cl. Tli('J'C is nQ <p1cstion which requires greater ex
perience nn11 rn<H'<-' mature judgmC'nl. and cn~n lhe most experi C' nccd arc some
times al fault. 

'l'he follm\ing rorn1ilions justify a favorable prognosis: Good general 
hralth arnl goo<l ha hits; no exreptional liability to rheumatic or cutarrhal 
affc·ctions; origin or the valvular lesion independently or degeneration; exis
tence of lhe \"alvular IC'sion without change for over three years ; sound ven
tricles, of rnodC'ratc f1wp1rney. and g-cncral regu l:nity of nction; sound ar
teries, with n normal [llllo11nt o[ bloo'l and lrrn:.ion in the smaller vessels; and, 
lastly, fr·('(•don1 from p11ln1011~iry. hrpnfic, rmtl renal congestion. 

Treatment of Valvular Lesions.-(a) RT.\GI~ OF CO"l\£PENSATTON.-Medici-
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nal treatment at t.his period is not nccci:::::ary anrl is oft('n hurHul. A very 
common error is lo administer ca rdiac drug!', such as dig-ita li i-. on the discov
Cfj' of a murmur or of hypertrophy. If the ksion has bl'<.'n found acciclcnlal
ly, it may be best not lo tell the patient, but rather an intimate friend. Often 
it is necessary, however, to be perfectly frank in ordl•r that the patient may 
take certain preventive measures. Ile shou ld lead a quiet. regu lated, orrlcrly 
lire. free from excitement and worry, and the ri5k o( sudden clrath makes it 
irnprrative that the patient suITcrin°g from aortic clisea$=C should he speciall y 
warned against overexertion o.nd hurry. An ordinary wholesome diet in mod
erate quantities Fhould be taken; tobacco may be allowed in moderation, but 
etimulants should be interdicted or used in Ycry small amount. Exercise 
should be regu lated entirely by the fcclinp;s of the patient. So long as no 
cardiac distress or palpitation foll ows, moderate exercise will p rove very bene
ficia l. The sk in should be kept active by a dai l.Y bath. H ot baths should be 
avoided and the Turki sh bath should be intcrcliclecl. Jn the ca8c o[ full
b!Qoclccl. somcwhal corpul ent incli Yicluals, an oc:rai- iona l i-:alinc purge' should be 
taken. Patients wilh rnlrnlar lesions shonlcl not go inlo ,·cry high alliludcs. 
rrhc act of coili on has seri ous risks. parlicul;1rl}· in aorlic insuffic iency. Know
ing that the causes which mo:::;l surely and power ful ly disturb lhc compensation 
are overexertion, mental worry, and malnutrition, the physician should g ive 
suitable instruct ions in each case. ..\.s it is always heller to ham the coOpera· 
lion of an intelligent patient, he shouldi as a rule, be told of the condition, 
hut in this matter the physician must be guided hy circumstances, and there 
arc cases in whi ch reticence is the wiF-C'r policy. 

(b) STAC I~ 01~ BnOK E1'~ ConPENS.\TION.- The hrrak may be immccliale and 
fina l, as when sudden death resu lts from arule dilalalion or from blocking of 
a branch of the coronary artery, or it be gradua l. .\rnong the first iudi· 
calions are shortness 0£ breath on or altncks or 11octunrnl clyspncca. 
These a rc ofleu associated with impa ired nutrilion, pmt icnlarly wilh anremia, 
and a course of iron or change of air may suffice lo relie,·e the Rymptoms. 

Irregularity 0£ the action of the hear t ca n not always be termed an in
rlicalion of failing compensation. parlicularly in inslan<:es of mitral disease. 
It has g reater significance in aortic lesions. 8rrious failure of compcns.al ion 
is indicated by signs of dilatation of the heart, marked cyanosis, the gallop 
rhythm, or various forms of arrhythmia, with or without the cxi8tcnce of 
dropsy. Under these ci rcumstances the same measures arc to be carried out 
as are indicated under treatment in cardiac immITicicney. 

V. SPECIAL PATHOLOGICAL CONDITIONS 

1. ANEUlllSM OF THE tlEAllT 

Aneurism of a valve results from acute endocarcl itis. wh ich produces soft
ening or erosion and may lead either to perforation of the segment or to 
gradual dilatation of a limited area under the influence of the blood pressure. 
The aneurisms nre usuall y spheroidal anrl p roject from the ventricular face 
of a sigmo id valve. They arc much less common on the mitral segments. 
They frequently rupture and produce extensive destruction and incompetency 
of the valves. 
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Aneurism of the walls results from the weakening inclurrd hy chro nic 
myocarditi~. or occasionnlly it follows acute mural uHIO('Urcliti~, \\hich more 
common!)'. howcYC'r, leads to perforation. ] l hns follmn'd a !!-tah wouncl, a 
gumrna o[ the YCnlriclc, and, according lo rnmc authors, peri<·ardial ailhc:::ions. 
' l'hc left n~ntrielc near the apex is usually the H•at. thi~ bring the :-;iluation 
in which fibrous cleg-cncration is most commQn. Fifty nine of the GO cases 
collected hy l .egg were situated here. In the rarly ~iagei; the anterior wall 
of the ventricle, near the septum. sometimes C\'Cn the septum it~elL is slighily 
dilated, the cndocarcl ium opaque, and the muscular tissue sclerot ic. In a 
more a<lvanced stage the dilatation is pronounced and layers o[ thrombi occupy 
the sac. Ultimately a large rounded tumor mHy projrrt from the ventricle 
and may allain a size e()ual to that of the heart. Occasionally the aneurism 
is sacculalecl ancl communicates wilh the ventricle thrnugh a very small orjfice. 
The sac may be double, as in the cases of Janeway and Huilcr. ln lhc museum 
of Guy's Il ospilal there is a specimen showing lhc wall of the ventricle cov
ered wilh ancurismal bulgings. Rupture occu rred in 7 of Lile 90 cases col
leclccl by Legg. 

Th e symptoms produced h.v aneurism o[ Lhc Jipart arc ind(•finill'. Occa
sionally there is marked hulging in the apex n•gion arnl the tumor may 
perforate the chcl't wall. Jn mitral slC'111Jsh; the right n'ntricle may IJulge 
and produce a vi!::ible pulsating tumor below the lerL eostal border, which I 
have known t.o be mistaken for cardiac aneurilfm. When the f.:aC is large and 
produces pressure upon the heart itself, there may be a marked disproportion 
between the strong cardiac impulse and the feeble pulsation in the peripheral 
arteries. 

2. RUPTURE OF TIIE HEART 

Thi s rare event is usually with fatty inf1ltr:ition or degenera-
tion of the hcc1r l-m11 Rclc. In sonie acute sol'leni ng in con::;crpwnee 
of embolism of a branch of Lhe coronary art.cry. suppuraiive myocardilis. or 
a gummatous growth has been the cause. Of 100 ca::;rs collected hy Quain, 
fatly degeneration was noted in 77. Two thirds of lhc patients were ovrr 
sixty years of age. It ma.v occur in iufanls. Schaps reports a. ca:::c in an 
infant of four months a~soc iatcd with an emholic infarct of the left \·cnlriclc. 
Haney, in his second lcllcr to Riolan (1619), clcm·ihccl the ca•e of Rir Rob
ert Darcy, who had distre~sing pain in the chest and o;:.yncopal altaek8 with 
suffocation, and finally cachexia. and dropsy. nrnth orcurrcd in one of the 
paroxyFms. 'I1he wall of the Jcft ventricle of the heart was ruptured. "hav
ing a rcni in it of size sufficient to admit an.v of my fingers, although the wall 
itself appeared surTicicntly thick and st rong." 

'The rent may occur in any of the chambers, but is found most frcqucntlv 
in the left ventricle on the anterior wall, not far from the septum. The 
accident usually lakes place during exertion. There may be no preliminary 
symptoms, but wilhout any warning the patient may foll nnd die in a few 
moments. Sudden death occnrrccl in 71 per cent. of Qunin'~ raf'C's. In other 
instances there may he in the cnrcliac region a scmc of :rng-uish and suffoca
tion, and li fe may be prolonged for severa l hours. In a JHontreal case, which 
1 examined, lhe patient walked up a steep hill after lhe onset of the symptoms, 
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nnd li,·cd for thirteen hours. ~\. case is on record in which the patient lived 
for eleven days. 

3. NEW GROIVTIIS AND PARASITES 

Tuhcrclc nnd ~.rphi li 8 ham already been considered. I'rimary cancer or 
sa rcoma is cxl rl'mcly rare. 8ccornlary tumors may he single or mullipk, and 
arc u~ually unntlcnckd \\ ith symptoms, eYcn when the disea::.c is most cxten
t-:i,·c. Jn one l found ln the wall of the right YCnlrirlc a ma~s which 
imolvcd th e ::.egmcnt of the tricuspid n1h-c and partly hlockrU the 
orifice. 'rhc i;;ur fn cc was eroded and there were numero us cancerous crnholi 
in the pulmonary artery. ln another in~ta ncc the heart was grea tly enlarged, 

to the of inn nmcrabl~ ma~scs of colloid cancer the ~izc of 
The sa rcom a may penetrate the heart, though it j g 

rcrnn rkalJlc how exlL1 n:-:i \-c Uir disea:3C of the me<liaslinal glands may be 
withoul in\'olvt•mcnt of the hea rt or vc~scls . 

C'y~ts jn lhc heart. arc rare. 'J1hcy arc fou nd in djffcrcnt part ~, aml arc 
fill ed C'ilhcr with a brownish or a clea r fluid. Bl ood C')'!'ls orrns ionnlly ocrur. 

The para~ilcs ha\'e been discussed under Lhe appropriate :-:edion1 hut it 
he mentioned here that both the cysticcrcus ccllulosw and the cchinococcus 
occur occa!:'ionally. 

4. WOUNDS AND FOREIG N BODIES 

'round s of Lile hea rt may be caused by externa l lnjnrics, as stabs and 
hulkt wound :::- . hy fore ign bodies passing from the gullcl or o.::~ophagut:-, or by 
puncture for therapeutic purposes. 

(a) Bullet wounds or the heart arc common . lfocon ry may take place, 
and bullets have been found encysted in the organ. Slab womuls arc still 
more common. A med ical student, whil e on a spree, passed a pin into }1i s 
it l'nrt. The pericardium was opened, und the 1icacl of lhc pin was fouml out
side of the right vcnirielc. lt was grasped and an atle111pi 111aclc lo Tcmove 
it. , but it was withdrawn inlo the heart. and , iL is ~aid, cau:::-cd the palicnt. no 
rurther trouble (i\loxon) . In Tccent stah wounds the practice now js to 
<'XJlO~c the heart and at.tempt lo i:rnturc the wound . The l'l':rnlts have been 
progre~siYc l y irnpro\'ing. In a case of stab wouncl Pagcnslcchcr lied the lcrt 
coronary arler\'. wliic·h had bcui cliYidcd. 

(b) · ll y::;tc ;·i ca l g- il'i ~ ~omcli mcs swallow pins and needle~, which, pat=-B.ing 
throu:,rh tlic m•oplrngus tllld ~t.01m1ch, arc found in ,·:.irious parts of the borly. 
A rc111ark;.1hlc ca:-e is rc.·porkd by .\lien J. 8mith or a gir l from whom ~C\'C ral 
dozen needk·~ and pins were remo,·ed, chiefly from suhcutuncous ali~cessc~ . 
ScYcral ~·cars later ~he {lCYCiopccl symptoms or chroni c heart. clit;;ease. At the 
post mortem nc('{ll es were found in the t is::ucs of the adherent pericardium, 
and hl'lwccn th irty ancl forty were embedded in the thickened pleural mcm
!Jranes o( the IC'ft siclc. 

(c) J'undurc of tlH' hea rt. (cardiocentesi~) lw s hccn recommended as a 
!hcrn1w1dic prOC'l'<lure, ilK in chloroform narcosis. aml expct'imcnta l CYitlencc 
has hcen hrouf!hl forwa rd by P.. ~\. Wat ~on in fu,·or o[ the opc rc1tion. Ile 
achi~CS ah!->lnldiOll or bJoocl jn COJU\..iinalion with the punctu l'C-C<l l'dioccnlcsis. 
The prod:cding is not. without. ri ::;k. llremorrhagc may lake place from ihe 
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puncture, though it is not oftrn cxtcni::iYc. Sloane ha~ rec·ently urged ii8 u::;c 
in all cas.es of a~phyxia and in rnITocalion by drowning arnl from coal gas. 
'l'he succcs8ful ca~c which he reports illuEtrntes forcibly ils stimulating action. 

VI. CONGENITAL AFFECTIONS OF THE HEART 

These han? only a limited clinical intcrcf't, as in a large proportion of the 
cas.es the anomaly is nol c:ornpatihle with life, and in otliers nothing can be 
done to remedy the defect or even to relieve the symptoms. 

The congenital affections result from interruption of the nor111al course 
of development or from inflarnmatory proccsscs-cnclocarclitis; sometimes 
from a combination of both . 

General Anomalies.-Of general anomalies o[ clc\'clopmcnl the following 
conditions may be mentioned: J cardia, absence or the heart, which has 
been 111ct wilh in the monc;;froe-ily known by Lhc same nn11w; double heart, 
which has occasionally been found in extreme grades or fetal clcformit)1

; 

dexirocardia, in which the heart is on the right side, either alone or as part 
of a general tran:-:podalion or the ,·isccra; ectopi£L cordis. a conclilion associated 
with fh•siou of the chest wall and of the abdomen. 'J'lie heart may he situ
ated in the cenical, pectoral, or abdominal regions. Exc:<.'pt in the abdominal 
niricty, the condition is very rarely compatible with e:dra-ulerinc life. Occa
sionally, as in a ca~e reported by Holt, the child liYcs for ~0111c month~. and 
the heart rnay be ~ccn and felt beating beneath the skin in the cpigastric 
region. This infant wa~ fh-c months old al the date o( c.xamination. 

Anomalies of the Cardiac Septa.-The septa of both auric!('~ and ventricles 
may be defective, in "hi ch cm::e the hen rt con~i~t:-; of hut two chambers, 
the cor bilocularc or reptilian heart. Tn the ~cpium of ihe auriclm; there is 
a very common defect, owing lo lhe !ac:l Uwt the membrarw clo:-;ing the fora
rncn on1!c has Jai led at one point to become atlarhcd to the ring, and lca\'CS 
a valvular slit which be large enough lo :Hl111it lhc handle of a scalpel. 
NeHher this nor the cribriform perforations o( the mcmhr:rne arc o( 
any signifi('ancc. 

The foramcn o,·alc rnay he patent without a trace o( membrane closing 
it. Jn some im.tances this exists with other serious defccl~, such as stenosis 
of the pulmonary artery, or imperfection of the Ycnlricular septum. In 
others the patent Iornmcn ornle is the only anomaly. and in many instances 
it does not appear to have caused any embarnu:~rnrnt. a~ lhc condition has 
been founcl jn pcrt-:ons "ho have died of various a ff rd ions. 'l'hc ventricular 
septum may he ahf:cnt, the condition known as trilocular heart. Much more 
frequently there is a small defect in the upper portion of the septum, either 
in the situation o( the mrmbranous portion known as the ·'unclcfoncled space" 
or in the region situated jm~t anterior to thjs . '.l'lie anomaly is very frequently 
as~ociatc<l with narrowing of the pulmonary orifice or o! the conus artcriosus 
or the right nnlricle. 

Apart from the fostanccs in association with narrowing of the orifice of 
the pulmonary artery, or of the conus, there are cases in which aeCcct of the 
membranous septum is the only lesion, a condition not jncompatible with 
long and fairly active life. The late Professor Brooks of the Johns Hopkins 
"C'ni1·crsity knew from early manhood that he had hcarl lrouble, but he ac-
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compli~lwd an C'.\lraorclinury amount o[ work, and 1in.•cl lo be about 60. I m
perfect !'.'Cptum Wll:-1 till' only h:!'ion. rfhe physi('al signs are fairly distinctive, 
with usually !'Orne enlargement of the heart, and a murmur first described 
by Hoger in lhr following terms: "Ii is a loud murmur, nuclible O\·er a 
lnrge arc·a. nrnl. NH11mencing with systole, is prolon~td 50 as to CO\'Cr the 
normal tiC'-lar . H has it~ maximum, not at the ba:-e to the right, as in aortic 
!'IC>nosis, <ir lo the left, ns in pulmonary slenosis, hut at the upper third or 
the pra•corc.lial rC'gfon. It is central, like the 5eptum, anc1 from this central 
point gracluall,r climinislws in intensity in every dircdion. The murmur 
doc~ not rarr at anr time. and it is not conducted into the vc~sels." J n :::ev
eral of my. cai,;:C!-l. 1°}wre has been a distinct systolic intens.ification or this 
loud continuous murmur. 

Anomalies a nd Lesions of the Valves.-Nmncricnl anomalies o[ the valves 
arc nol uncommon. T he senii lunar segments nt the arterial ol'ifices are not 
infrt'qucnlly inen·n~e<l or diminished in number. Supc•rnumerary segments 
arC' more frrqurnl in the pulmonary artery than in the ao r ta . Four, or 
51ornrli11H':o; fhe, \ah C's have heen found. The segm<'nts may Le of equal size, 
but. a~ a rulC'. tlw supc>rnumerary rnlYe is small. 

] n:.;trad of thrC'e there may be only two semi lunnr n1h•cs, or, as it is 
tNmNl. the bicuspid condition. I n my experience this is more fre<1nent in 
the nor!ic vah-e. or 21 instancc>s only 2 occurred at the pulmonary or ifice. 
Two of the \'fliYes have united . and from the \'C'nlricular face show either no 
tracl' of cli\·i~ion or cl ~c a slight dcpre~~ion indicating where the union has 
occurrrd. From thr aortic i:.idc there is 11~11ally to hr ~cen f.:Ome trace or clivi
~ion into two i-:inu~<>s of Yalsalva. There hns been a clii-;cu~:::ion as to the origin 
of thi:-; rondilion, whethrr it is really an anomaly or whether it is not due to 
emlorarditi:-;, fd~11 or po:::.t-nntal. T he combined segment is usually thickened, 
but Ilic fad llrnl this anomaly is met with in the fetus without a trace of 
f!cl rrn~is or cnclorflnl ilis shows.that it may, in some cases at least, resull fro m 
a dc\'elopnlC'nl.a l error . 

C'linicali~' this is a rery impor tant congenital defect, owing to the l iability 
of the c•ombined valve to sclerotic changes. Except two iclnl spec imens, all 
of rny cases showed th ickening and deformity. and in 15 or t hose which I 
ha\'(' reported (lealh rC'stdtC'cl directly or indirectly from the lesion. 

' l"he litllr fenei::;trations at the margins of the sigmoid valves haYe no sig
nificance; ilwy oecur in a considerable proportion o[ all bodies. 

Anomalirs of the aurienlo-rentricular \'ah·es are nol often met with. 
FET, 1. Exnoc.ut01T1s may occur either at the arterial or auriculo-ren ~ 

trienlnr orifice'!-'. lt is nearly always of the chronic or sclerotic variety. Yery 
ran'h·. irnlC'C'rl, is it of the wnrty or verrncose form. 'fhere nre little nodular 
bodir!-:.. rnmetimf's !-:ix or eight in number, on the mitra l and trictrnpic1 seg
ments-the noclulrs o[ .\ lbini-which represent the rema ins o( feta l struc
ture~. nml mu!'t not be mistaken for cmlocardial outgrowths. The little 
rotmdecl, h<•ad like hocimorrhages o( a deep purple color. which arc \·ery com
mnn on the lm1rt nilvcs of children, are also not to be mistaken for the prod-
11ds of cndo«:H<liti~. I n fetal cndocarditis the Bcgments arc usunlly thickened 
nt the edg<'$, slirunkrn, and ~mooth. In the mitra l and t ricuspid valves the 
cuflps nrc found u nitC'd an<l the chorcJre ternlinrm are lhirkcned and shortened. 
I n the ~ernilunar valn's all trace of the ~egnwnts has di~appeared, leaving a 
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sliff mcmhrano11s dinphrngm p<'doratr<l by an ornl or rnurnlr1l orifirC'. It 
is ~omclimc~ wry dillirull lo ~nr whrlhrr this C'Ornlit ion ha~ r<'~1ilt1·1l from 
fetal cndorarditi; or \\hei11cr jt ·it-: an error jn tll'\Tlopnwnt. rn wry many 
inc:lancrs lhc Jll'OC<'~:-:rs arr cornhi1wd; an anom:i\011:-: min• li<'en111r:-; lhc ~rat 
of chronic F-r!Protic ancl, according lo Hauchfus~. <'rHl0<·:ll'fliti:; is more 
common on tlw right the heart onls b<•cau:-.C' the YalH•s :ire hrrc more 
often tlu.' F-('at. of drn•l(Jprnrnfal C'l'rors. 

l.ERJ0\"8 .AT 'l'llC Jln.:\fOX.\Rl 0nTFICE.-Sirnosis of this orificr is OllC' of 
the rommonc~t and moRt important of congL1 nilnl hrarl affcction8. .\ :-:low 
cndcrnr<lilis cn11c:es grndunl union o[ the :.:.cp-mcnf!'1 nncl rnrrrowing of the orifice 
to snch a degree llrnL iL nrlmitt> only lhe im1allr:-:L ~iz<•<l probe. ] n ~omc of the 
cases the smooth memhrnnous con<liLion o[ the comh inrcl srgmcnts js such that 
it 'ro11lcl appear to he the TCsult of faulty dcYrloprnrnt . .I n somr instances 
vrgctntions occ111'. ' l'he condition is compniihle \\ilh l ife for m:rny 
and in a cons i<lC'rnhle proportion of the cnsrs of <'on::wnital henrt 
thr lc11th yrnr this lr~ion is present. "'iLh it U10rc 11w.r he defect tllC' ven
tricular seplum. Pulmonary t.uhC'l'culo~is is a \'Cl'." common cnu~c of clcnth. 
Ohlilerat.ion 01' alrrsin or the pulrnonnry orifice is a ]('$:.S frrqurnt hut lllOl'e 
!'C'rious condilion than slcno$:.iS. His ::t:"~oriatc>d with pC'rsi!-ilrnre of llH' iluclus 
arterio~us, to,µ:ethcr with pnlc>ncy of the .fornmcn on1lc or cldccl of the n•n
tricular H'plnm with hypertrophy of llH' right hrarl. ,_'-.'fruosis of Ilic conus 
arlerio.<ms o[ the right Ycnt ricle exists in a consi1lerahle proporl ion o[ the 
ea,:es of ob~t.rudion at lhc pulmonary orifice'. At the oui~rt a clcYelopmental 
error, it may he romhinccl with sclerotic clrnngcs. 'l'hc Yrntrirulnr srplurn is 
impC'rfcct. thr foramcn on1le is usually open, nnd thr ductns arlcriosns pat
ent. Thc$C 1hrcr lc$:.ions al the pulmonary orificr con,:titulC' lhc most impor
tant group of n.11 rongrnilal cnrdiac affections. Of JRl in ~tancc-s of various 
congenital anomalies collcelcd hy Peacock, ]]!) caf'('f' camr- undrr th is raft>gory, 
and, arronlin,g lo lhis nuihor, in 86 per cent. of the patients liring beyoncl lhc 
lwclfllt ycnr lhc lesion is al lhis orifice. 

CoNGENl'r,\1. LEH!ONR OF TIIE AOB'l'IC OHlFTCE :nc not very frequent. 
Hauchfu:::s h~IS rollrdr<l 2-1 ca~cs or strnosi:; and alTC'~ia; strnosis of lhc lrfl 
conus urlrrio:-;us rnny nlso occur. a condili on which is not incompatible with 
prnlonttrd l i fr. T en of lhe lG cases tabula led by Dilg were over thirty ye:m; 
uf ng<'. 

TH \NRPOSITlON OF Tl!F. I .. \RGE ARTERIAL 'l'RUXKR i~ n. 11ot uncommon 
nnonrnly. 'fherr may hr nrithrr hypertrophy, cyanosis, i1or heart murmur. 

Symptoms of Congenital Heart Disease.-Cynnosis oc·cur:-; in O\'CI" no per 
cent. of the ca~es, ancl forms so distinctin• a frnturc lhat the tf'rms ''blur di~
ca~c'' and "rnorhus rrerulew;" arc practically ~ynonyms for rongrnital hrarl
di~C'aH'. rJ'he )i Yiclily in a majority Of C:lF-('~ Upfl<.'fll'S Only 1\ ilhin fhe flr~( 
wcrk of life. and may he gc1wral or confined to lhr lip~. no~c. ancl and 
to the fingC'rR and toC'~. In some instances thrrC' iR in ncldition a general 
snlfuRion, and in the most extreme grnrle::. the f'.kin is nlmosi purple. H rnn-r 
vary a goorl (1<>:1 \ nncl mny he int.enf'e only on rxC'l't ion. The external tempc1:_ 
nture is low. Dy~pn(Pn. on exertion and r011gh :irC' rommon sy mptom~. .\ 
grrnL inrrl'nsr in _Ilic numhrr of the red rorpu~rlrs Jin:-::. lic•t'n nolrd hy r.ih~nn 
am1 hy \"nqurz. In n rnsr of flih:::.on's lhrre WC'l'P nhow• million:-; of rrd 
b\oocl 1o rp11 sclC's lo the ru!Jic millimetre. rl'l1c ch ildrr n thrin•, nnd often 
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display a letliarµ-y of hoth mind and body. The fingws and toes are clubbed 
to a dtgrt•c rnrcly nH.•t "ith in any other affection . The cause of the cyano:"is 
has lwC'n much disrn:-~rd. l\forgagni referred it to the general congestion o[ 
the venous s_n:h•m dm• to oh~trudion, and this \'iC'W was supported in a paper. 
one of the ahbt that has hetn written on the subjeel, by )loreton I-Hille. 
~forrif.lon's analy!"is of 7:J ra~rs of congenita l heart clii-ra::.c shows that cloi:.nre 
of the pulmonary orifiec with pall'ncy of the Ior:uncn ornlc and the ventricular 
!'C'Jilum is the condition rno~t frequently a~sociatctl with cya nosis, and he con
cludes that the <ll·ficient aeration of the blood owin~ to <limini~hccl lung func
tion is the mo~t jmporlanl focfor. Another \1 iew, orh• n attribulecl erroneously 
to W illiam Hunter, was Uu:il the di:-;coloralion was due Lo thr :ulmixlnrc in lhc 
hearl of venom; arnl ar terial hloocl; but lesions may exist wl1ich permit or very 
free mixture wjthout producing cyanosis. The question or Lhe cam;c or epno
sis r eally ca n not be consickrcd as srUlcd. Variol has recently made Lhc sug
gesti on llrnl, the c~wse fa not entire!;' carclinc, bul is nssocialcrl with cfo.:tn rl.Hrnce 
throughout the whole circ ulalory sy~ lcm, ancl particularly :1 vnso-molor pnresi::, 
and mahwrnlion or lhc rPd blood corpuscles. 

Diagnosis.- Tn lhc case of c·hilrlren, cynnosis, with or without enla rgement 
o[ llic lira rt, and the cxistrncc of a murmur. arc sufficient, as a rule, Lo de
termine the prrs<.1ncr of a congrnitnl heart lesion. The cya nosis gives us no 
clew to the precise nature o[ lhe i ronhle. as it is a symptom common Lo many 
lesions and iL may be absent in certa in conditions. 'fhe murmur is usually 
systolic in charnclcr. It is, howe,·rr. not alwnys present, and there are in
~ta nccs on rrconl o[ complicated congenital Jes.ions in which the examination 
s.howcd normal heart $;Ouncls. In two or three instances frta l endorardit is has 
been diagnO!:;Cd in gnuida by the presence of a r ough i.:.ystolie murmur, and 
the condition has heen corroborated subseque nt Lo the hirth o[ the child. 
Hypertroph y is prcs('nL in n o[ the cases o[ eo ngenilnl drfl'ct. The 
fatal ('\'f'nL n1ny be cau~t'cl hy of the brain. F or a full cli srus~ i o n of 
the su\Jjrd the i.:.enior sl ucl ent referred lo the exhau~tiYc monograph or Dr. 
Maude Abbott in 1·01. l \ 'of my "System of Medicine." I he re abst ract lhe 
conclu~ions of ] lochsi nger: 

" (1) Jn chi ldhood, loud, rough, musical hea rt murmurs, with normal or 
only sli ght increase in the heart dulncss, occur only in congenita l heart di s
ease. The acquired encloca rdi al ckfccts with loud heart murmurs in young 
children arc a lmost a lways m:~ocialcd with great inrrcns.e in the hea rt dul
ncss. Jn the tran~position o[ the large arterial trunks there may be no cyano
si~, no hea rt murn1ur, and nn absence of hypertrophy. 

"(?) Jn young chi ld ren heart murmurs with great increase in the ca rdiac 
dulncs::; and ferlile apex heal suggest congenita l changes. rrhe incrra~cd 
dul ncss is ch iefly or the right heart, whereas the lert is on ly slightly altered. 
On the other hand, in the acquired endoca rdili s in chi ldren, the left heart is 
ch idly afft'etecl ancl the apex beat is visible; lhc dilatation of the right heart 
comes late and docs not materially change the increased strength of the apex 
beat. 

"(3) 'fh C' en t ire nh~cncr o[ murmurs at the apex. with their cviclrnt pres· 
cncr in lhc rrgion of thr auricles a n<l over the pulmonary orifice, is always an 
importa nt rl<· nH'nt in difl'Nen li;1\ diagnosis, a.n<l points rather to septum defect 
or pulm onary ~tenosi~ than to cnd ocarditis. 



83G DISEASES 01' TllE CIRCULATORY RYRTEM 

"("I) An alrnorm nl1y weak second pulmonic Round ass~C'iale<l with a dis
tinct sy~tolic murmur ir-; a symptom which in ea rly chil<lhoo<l is only to be 
explained by thr a:::s11 mption of a congenita l pulmonary slenoi::. is, and possc~ses 
therefore an importance from a point of tliffcrcnl ial cliagnosis which is n ot to 
be underestimated. 

"(5) Absence o[ a pal pable thrill, despite loud murmurs which arc heard 
over the whole prlr<:'ordinl region, is rare C'XCcpt with co ngenital de£ccts in 
the septum, and it spcakr-;, therefore. ap1insi an acquired ca rdiac affection. 

"(6) Loll(l, e::,pecially vilm1tory , systolic murmms, with the point of 
max imum inlcnr-;ily over the uppC'r third of the sternum, associated with a 
la ck of marked sym ptom:;; of 11yprrirophy of the left ventricle, are very im
portant.. for the diagnrn:.is of n. prrsiRtrnce of the duct.us Hotalli , and can not 
be expJai11Pd hy lh c a R~ umpl ion of an cndocardilis of the flOT'iiC valve." 

E!'lchericli RH.Q:gt'RLR th:it th e Rystolic bnsic murmur heard Ro mctimes in the 
n ewborn, pnriicularl.v if premature, may origin::tll' in the ductus Botalli before 
its closure. 

Treatment.-The cl1ild Rhould be warmly clau and guanlcd from nil eir
cumslancrs li able lo excite bronchitis. In the ntlncks of urgent dyspncrn 
with livi<lily blood shou ld be freely let . Raline calharlics arc al so use ful. 
Digi talis nrnst he 11 Rrcl wilh care; it is sometimrs hcnefl c ia l in lhe later stages. 
When lhe compem:ation failR, lhe indications for treatment arc those or valvu
lar disease in aUults. 

VII. ANGINA PECTORIS 

(Slenocardia, Breast Pang ) 

Definition.-A diSNlRC" chnrndcrized by paroxyRma l attacks or pain, usual-
1.v pectoral, :issor ial<'d with clrn nges in the vao:;cular walls, organic or func
tional. 

H istory.-Tn 17GS Tfeber<len described a "disorder o f the breast," to which 
he gave Lhe nnm(' or "A ngi na P cclo ri :- ." Before th is dat..e :Morgagni and 
Hougnon hnfl drscr ihC'cl cases. The association with coronary arte ry disease 
wns early sliown h:r .Jc•n nf'r. J-oh n Ilunte1· died in an attack. The connection 
with aortitis as drmomiratcd by Corrigan and All bult, the recognition 
of rxlra-pcctorn l forms, nncl the introduction or nitrites in tr('atment by 
L auder Brunton arr the important contribulions of the nindecnth cent ury. 

Etiology. -'!,hr diRc1asc is not uncommon, about 700 dying yearly of it in 
England and Walrs. 1 n the U ni led S lal('S it is more com mon. the average 
numbC'T' o f deaths per million or the population being more tha n double that 
of Ifo f{land. 

Jt is a rare disease in hospitals; a case a year is about the average, cYen 
in the Jarge rnctropolibm hrn;;pitals. It is a disease of the better classes, an<l 
a consultant in active work may see a dozen or more cases a year. 

AaE.-In my ser ies of 2G8 cases the re were, under 30, 9 cases; between 
30 an<l ~ID, '1l; between 40 and 50, 5!J; bet.. ween 50 and 60, 81; between GO 
and 'iO, (i2; hetwe('ll 70 and SO, 13 ; above 80, 3. 'J1hc fifth and Rixth decades 
arc the futnl periods, UR Rhown by the Hcgistrar Ocneral's stat isti cs. 

Si·:x.---Womcu a rc rarely attncked. Of my cases 231 were men a ncl 37 
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R.\CE.-.\~ mC'ntionrtl. the disease seems lo be rclalivcly more frequent 
111 the l'niicd ~late:-:. ,Jrw" arc particularly prone, 37 o[ my :!GS casl's. 

0CCL'P.\Tl0N.-lt js not an affection or lhc working clm•:::l'S. The life 
of etrc~s and $lrain, particularly of worry. tiCcn.s lo prl'di:-;pose lo it, and this 
is perhaps why it is so common in our 1Jrofcssion. ln my series o( 'Z6S 
case!' ilwrc were 3:3 physicinn$, a Ycry large proportion. From John Hunter 
onward a Jong li sL of cli!'tingui$hed phssicians ham been Hs victims, among 
"hom rnay be mcnlione<l in recent years Charcot, Kolhnagcl, antl \\'illiam 
l'eppcr. 

c.\HUIO-VASCULAH. DJSEASE.-In persons under forty syphi lis is au im
portant feature, causing- an aortitis, oflcn limilccl to the root o[ the vcs::;e l. 
Whatever tlic arlerio-selcrosis predisposes to anQ;ina. .\ majorily of 
the patients have high blood Busi ness rneu lead· 
ing lives of great strai n, and drinkinf!", smoking lo cxcc::;s, form 
the large contingl'nt of angina Slight allacks may occur with high 
bloo1l pr('SHirc ril onc. 

H1rnrn1TY.- Tlic dis<-•ase may occur in members of three generations, as 
in the Arnold Ianrily. 

I mitative Features.-Oulhrcaks of augina-likc t.1Uad,~ have hl'l'll de~cril)l'd . 
• \ftcr llic dcalh of oue m ember of a f;_unilv from the di:-L'a~c, a110U1cr may 
ha m so111ewl1at ~irnilar attacks. 'l'wo of i1is pliy~itian:-; had angina afll.:-.r 
Senator 8urnner":.; fatal aUuck. One of them dicU within two wcch; the 
other, n. yuung- 111an. reco,·crcd completely. 

Symptoms. -(iar'('d by the SCYCrity or the altacks, c:ascs 111ay be grouped 
in three catP!!nrit~: 

(a) 1\ 111.un.;T Fo1:J.\l ("Les Furnus of the Frcnch).-Tbcre is 
a reel ing of !-=tth~·lt'J'll< il lt•nsion, uncc1::.:ine~~- or ril">ing at lillll'S lo po~i-
tive pain, wrnally n~~w('i;itcd \\il!i C1Jlt)tin11, f:rnneti111t'H with exertion, hut Hoon 
pai-~ing off. There inuy \Jc :-:light pallor, tll' H fo(• li11 g- o[ fainlnc~s. \\'hen 
ri si ng lo speak in public llierc may be a feeling of r;uh8tcm<1l t en~ion-it 
is a cornmon C\IK' r icm·l'-which off. )Ju~rular effort, as jn climbing 
a hill or a ~ lair. may hriu~ on 8rnsalion. _In the high prl'Sf:urc life a 
man may C\pcric.·nee for \rcch or months this senr;c of :-;uhstl'rnal lcn::;ion, 
not pain, and witl1nul accurate localizalion or ra<li:1tion, and not increased 
hy cxcrcif:c or emotion. ll i:.-;. a:5 one patient cxpres:-:etl it, a "hot-box" in· 
d.icating too great prc~~urc an<l too high 8pecc.l. ] t is away aflcr the night's 
rcsl, and may di~appcar enlirdy when lhc "harm'f:t.:'' i::; taken oft. 

(b) ~IJW FOHM (.I11gi/1(£ 1l/i11or).-l'ain in the hl'art or moderate se
Yeril\' with radiation to the arm ii; met with in 111;111y nervous ancl hy8tcrical 
pC'r::'~n~, in tobacco :;rnokt•rs, ~ometimC's followi ng the aculc infections, par
ticulnrly influenza. 'J'he atlacks arc r~1rcly prolonged, arc brought on by 
<-'mot ion, arc more frequent in wonicn, and arc ne\'C'r falal. Often called 
JISNHlO. faJ:-(', fundional, or toxic angina, the diffrrCnCC in lhc characlcr or 
the attacks may be one or degree only. The conditions under which lhe 
alt11cks come 0~1 arc of greater irnporlnncc than the nnturc of the attack 
it !-lc lf. rl'ht're may he marked rnrn~rnolor llistnrbancc, with cold, numb, and 
hluc ext rcmitiC'S, fol lowed hy pnceorclial pain and a frl·liug or faintness. In 
p<-'rf-ln'ns addicted lo tra. _cofTcc. :rnd loh:1cc~ heart pain is not infreq~ent, 
sharp and shooting, asrnc1aled w1lh palp1lal1on, or severe and truly angrnal. 
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(c) SEVEJrn ANGINA (.lngina lllajor).-Thc two spc>l·ial fl•alun•s in this 
group are the cxistrncc in a large proportion or all the <·a:-:.r~ of orr!:rnic dis
ease of heart or Ycsscls and the liability lo surldrn dl•nlh. An exciting cause 
of the aLlark can usually be traced; muo:;cular l'fl'orl is thC' mo~l common. 
:Mental emotion is a second potent cause. John Hunter n~Nl lc> c:ay that 
'"his life was in the hands of any rascal who chose to worry him:' and his 
fatal aUack occurred in a fit of anger. .\ third Ycry common <.'xc:tant is 
flatulent distention o[ the stomach. :Many patients nrc very ~cnsilirc lo cold, 
1.tnd tlic chill of getting out of bed or of lhc bath may hring on a p;_troxysm. 

l)JIENOMEJ\'.\ 01" '!'JIB ,\'t"t'.\CK.-During exertion or inlenf"e mental emo
tion the patient is seizccl wilh an agonizing pnin in lhc region o( Lhe heart 
and a sense oI consl r iction, as if Uic heart hnd hcen seized in a vice. 'l'hc 
pains r adialc lo the neck and down the arm, and lhere may be numbness of 
the fingers or in the cardiac region. Tito face is usually pallid ancl may as
sunie an ashy grny linl, and not infrequcnlly a profu~c swral breaks oul over 
Lhc surface. The paroxysm lasts Irom several seconds lo a. minute or Lwo, 
cluri11g which, in se\'Cl'C atlacks, Lhe patient feeh; as if death were imminent. 
_\s pointed oul by Latham. there ar~ Lwo clements in it, the pain-dolor JJCC

toris-and the indescribable feeling of angui~h nncl i::ense of imminent dis
solution-a119or a11imi. There arc great resUe:-:sness and an.xicly, and the 
palicni may drop dead al lhe height of the allack or faint and pass away 
in syncope. The condition of Lhc heart during the attack is niriahle; the 
pulsations may be uniform and regular. rrhe pul~c tension, howerer, is 
usually jncreascd, but ii is surprisin~. eyen in the ca:::es of extreme se\'erity. 
how slightly the charnclcr of the pulse may be allerc<l. .\ flcr lhe allack 
U1c;re may be eructations, or the passage of a large quantity of clear urine. 
The patient fee ls exhauslecl. and for a day or t.wo may be badly 
shaken; in other in an hour or two the patient frcls himself again. 
\\'hilc dyspncca iR i1ol a constant feature, the paroxysm is not infrequently 
a:::socjatecl with a form or asthma; there is in the bronchial tubes, 
which may come on very rnpidly, and the patient Rhori of brealh . 

Death may occ:ur in tlie fin;t aU.ack, as in the well known caRc of Thomas 
Arnold; or at the end of a r::crics of attacks, the so·C<tllecl status angiosus. 
Paroxy~rns may occur at inlcnals of a few weeks for a. year or more before 
the fatal allack. 

~11here is a chronic form represented by Len caH's in my series, in which 
attacks occur irregularly. John Hunter's fin:;t :::eizurc wns in 1773, and 
he hall many in the 20 years before his death . Somrlimes lire is a terrible 
burden, as any emotion or effort may bring on an attack. ;\ml, 1astl.v, after 
paroxy:::;ms of great severity recurring for months, or e\'Cn for so long as 
two years, as in one of my cases, complete recovery takes place. 

ExTBA-rECTOl!J\L lfEATUBES OF ANGINA.-]n the allack the pain mmally 
radiates up the neck and down the left arm. As the studies of )fackcnzie 
and Head have shown in disease of the heart and of lhe aorla, the pain is 
referred lo Lhc lst, 2a, ~<l, and 4th <lorn.al areas; ancl in rtngina it may be 
ah:.o ju areas of the clislribulion of the 5th to the nth clorsn l nerves. ~rhe pain 
may begin in the left arm, or in the jaw, even in the front teeth, or in one 
testis. SomC'times the pain remains in these distant parts, and yet the attack 
presents, as noted by llebcrden, all the features of angina. I have known 
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the attack to begin with agonizing pain in the lrfl 1eg; in another case in the 
left pectoral musc le. The entire features of the attack may he sub-dia
phragmatic-the i-o-callccl angina abdominifJ. In al lca~t ten or my ::cries 
the pain~ were abdominal, and, as first pointed out by Lcarcd, gastralgia may 
be diagno~cd. 

The pulmonar.IJ features of angina are remarkable. A condition like acute 
emphysema may come on, with wheezing and an inflated state of the lungs . 
• \cute redema may follow with the expectoration of Jar!(c quantities of a 
thin, bloody fluid. 'l'hc blood pressure may be extraordinari ly high-34.0 
mm . Il g. in one case. Cerebral featw·es arc not common, but uuconscious
nc~s may occur. 'l'ransicnt rnonoplcgia, or hcmiplcgia and aphasia, occurred 
in three o f my ca~es. 

Morbid Anatomy and Pathology.-'l'hc 17 post mortems iu my series 
illustrate lhc usual lefl-ions : 

(a) Coronary artery di~casc was pret-:cnt in 13 case~. 'rhe orifices oulj 
ma_y he inrnh·ccl in a sekrolic aortil is. In one case lhcy were 11a1To\\'Ccl to 
admit only a bristlr, "liilr> lhc vc~scls bl'yond were 11onnal. Blocking of a 
hranch with a frL1:-:.h lhro111Jiu..;:, or \rilh an cniholu i-:. i1' nol urn.:ommnn. Dur
ing an attack an infarct may soften, with pcdoralion of lhc Ycntricular wa!~ . 
OIJlitl' rati,·c erH.larlerili~, lhe 1c:=ion of the discm•c, was pn.'::"l'llt in V of my 
cm:es. l n (•l(lcrly ~uhjcd8 lhc coronary Yesscl::; may be calcified-the condi
tion found bv Jenner in ,Jolm Hunter. 

(b) .lorl;·lis wa:; present in !our or my cases, in syphil it ic subject~, all 
under JO years of age. Corrigan first called attention to thi:-; l c~ion in angina, 
the great irnporlanc:c of which has been emphasiicd hy Clifford ~\! !butt. It 
i8 ustwlly limited to the supra-sigmoidal area, antl has ihe charactcrisiic 
fcutuws of the snhi litic aortilis. 

(c) Jn a fC'w in:-:iirnccs no les ion s have been found . Tn one case of my 
lil:'l a nian nged 26 had <lllacks, which were regarded as fu nclional, on and of[ 
for t,1·0 Drath occurred after a scr ic::; of paroxysms. rrhe aorta was 
suta ll , ilicre were no cha nges. 

So completely satisfactory exp lanation or the phc1101nena o[ the angina 
nltaC'k hai::. yet been offered. It has been regarded as a ncurnlgia of the ca r
clinc ncrH•s, a cramp of the heart muscle, or of certain parts of it, or an 
t._•~qJr(·:-:.~ion of tcn~ion of the ventricular walll:l in e:drerne clilatalion. I n 
~Ollll' 'rays the intermittent claudi cation theory of Allan Burns meets the 
r:1:-:c. '!'his may he dt1finecl as a state iu which au artery admits cnou7h blood 
to a mm.:cular ~tructure for quiet work, but nol enough fur increased work, 
~o thal lhc contractile function of the muFclc is cfod.urhecl and pain r('sults. 
Burns renrn.rkl•d that " . . If we can call iuto Yig-orous action a limb 
around which we Jrn,·e with moderate tightne~s applied a ligature, we find 
that !hen the member can only support its action for a very short time, for 
now the i::upply of energy ~md its expenditure do not balance each other. 
,.\ heart, the coronary arteries of which arc cartilnt6nou~ 01· o~i::ificcl, is nearly 
in a sim ilar condition; it cnn, like the limh be.girt with a moderately tight 
ligature, discharge ils functions so long as iti:: action i1-= moderate and equa l. 
Jocrrasc. ]1owe\"C'r, the a(·lion of the whole body, and along with th e rei-;i that 
of the heart, and )'OU will soon see exemplified 1he 1ruth of what has been 
suid." 
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Ang ina results from au alteration in the workiu~ of the muscle fibres 
of any part of the ca rdi o-Yascular system, whereby pa inful afferent stim uli 
arc excited. Cold, emotion, or toxic agents interfer ing with the orderly 
action of the peripheral ci rculation increase the tension in the heart walls 
or in the larger central mains, causing strai n and a type of co ntracti on 
ca pable of exciti ng in the im·oluntary muscles painful afkrcnt ~timu li. In 
di sturbance of this all-important Caskcllian function, in the stretching, in 
the alteration of the wa ll tension at any point, suflicicnt lo excite a pain
proclucing rc~ i stancc t o this by the muscle clements. arc lo be sought an 
cxplam1lion of the phenomenon of the a ttack. Spasm, or narrow ing of a 
coronary artery, or of one branch, may so m odify the action of a secUon 
of the heart Lhat ii works wilh disturbed tension, and with stretching and 
strain sun-icienl lo rou8e painful sensations. Or the henrl may be in the 
~amc stale as the leg muscle.ii of a man with intermittent claudication, work· 
ing smoothly when qui et, but the instant an effort is made, or if a wa\'e of 
emotion touches the peripheral \·essels, the normal contraction is disturbed 
and a crisis of pain excited. 

There arc three modes of cl yi ng in angina--one, as Wal f;he sap;, "is sud
den, instantaneous, coernl with a si ngle pang." The functions of life stop 
abruptly, and wilh a gasp all is OYer. ln a second m ode, following a se ri es 
of attacks, tho heart grows weaker and the patient dies in a progress ive 
asthcnia; while in a third there is a gradually induced cardiac insufficiency 
with clyspncca. 

Prognosis. - Jn m en under -10 syphilis must he suspected, and with appro· 
priate treatment rcco\·c ry may be complete (see my Lumlcian Lectures, 
Lancet, 1910, l). In men in !he :J!h and Glh decades ll'ho have lived the 
high prce.s ure life a change of habits rnay bring relief; but, as Walshe re
marked, a thc cardinal fact in rea l angina is its uncertainty ." Even after 
attacks of lhc g rralcsl severi ty recovery is possible. The c ircum8tances that 
bring on an attack arc important. Emotion is of Lhc lca ~i importance. 'rhe 
angina of effort that follows any slight exertion is, as a rule, more serious 
than ihal whi ch comes on spontan eously, or is excited by emotion ; yet one 
0£ my patients \\ho cou ld ne\·cr dress without ha,·ing what he called "angor 
de toilette·' li\'ccl for 11 years. The carclio-\'ascular condition is of the first 
importance in prognosis. Yery hjgh blood prcss.ure, ach'anced arterio-sclero· 
siR} val\'Ular clisea~c, sig ns of mJ·ocarclial weakness arc of se rious import. It 
is to be rcmcmben1d that a large proportion of a ll cases hm·c no olH'ious sig ns 
of cardiac disease; and the coronary arteries may be extemively diseased 
with clea r hea rt sou nd s and a good pulse. la women the fo rms of angina 
with marked va~o-motor di sturbance as a rule cl o well, and when ne urotic or 
hpterica l mani fes tations arc prominent the outlook is good. 

Treatment. -Syphilitic cases require acli\'e treatmcnt-~alvarsa n in the 
subjects under 40, mercury and iodide of potassium in older persons. In 
the neurotic cases with a recognition of the basic disturhancc in the vaso~ 

motor ')'"tern a Weir Mitchell eurc aucl hyd rothe rapy arc indica ted. A per
sii-:.tent course of wet packs J have often seen helpful. When high tension is 
present, as is nol infrequently the case in neurasthenia, the nitrites may be 
gi,,en; and ergolin g rs. ii (0.13 gm .) three times a Jay has a defi nite value in 
vaso-motor iustability. In the severer t ypes of the disease the treatment is 
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concerned with the attack and with the genC'ral ronclition aftcnrnrcl. Tn 
tl~e atlack inhal.alion of nitrite of amyl, introduced by Lauder Brunton, may 
µl\·c in~tant rl'l1ef. \Ye t:cc ils benefit particularly in ca~cs with wiLl c~pread 
arterial con::-tririion. Jn the recurring lcrrililc paroxy~ms ii may Jo::;c its 
cffl'Ct, hut many milder Corms arc relic\·ccl promptlj·, and it gin~ great com
fort and c·onfidcncc to the pnticnt to carry the pcrlcs. lilorphia ~houlcl he 

~\~~1u:,:~~·~y :~~c~u~·~~~~~ ~!~~it;oifi~~!~ :~~!, ,~,~~~n~h~m~~~~~;Ra~~c~~~r;''i;~~i~:~:,~~ 
lo this drug, ::incl belwcc11 10 p. m. and 1 p. m. lhc next day I haYc known 
five graius aclmini8lcrcd with relief to the pain. hut without caw~ing sleep. 
Chloroform may Jrnyc to be used, and 1ny exper ience c:oinci<lt•s wilh Lhal of 
the lalc George H1:1Irour of Edinburgh, that it is ahrny~ helpful, never harm
ful. With a dusky cyauosis and asthma l ike hre11Lhing oxygen inhalati ons 
may be giYcn. 

For lhc general conclitjon, if high LentiiOll is prc~ent, iodide or potassium 
and the nitrites in all forms are useful. Th e 11:::c of thcohromine has been 
warmly advocated by nlarchiafaYa, grs. xv (1 gw.) Lhrce times a clay, an(l 
I have tried il in a few cases with benefit, particularly in Lwo cases of the 
angina of efforl. 

C. DIST~ASES OF Tl l. 1 ~ .AH/l'l~lU1'}8 

I . ARTERIO-SCLEROSIS 

(. Lrlerio-capillary fi1ibro;-,is) 

The conception of arterio-sclerosis as an ind,..pendcnl afl'<•ction-a ge neral 
disease of Uie vascular srslcm- is clue to Gull and Hulton. 

Definition.-A condition of thickening of Lhe artl"rinl coats. wilh degen-
<'ration, cliffu~c or circumscribed. The process lcaclf:, in th e arteries, Lo 
what is known as athe rorna and to endartcritis clcformans, seriously in-
terferes with the normal .functions 0£ various organs. 

Etiology.-Arnong the important :factors in causing artcrio-sclerosis the 
following may be considered : 

(a) l[yr1mT1·:.KSION.-The blood pressure, the tcm•ion or force with which 
the blood circulates, depends upon fhe faeloro: ' l'hc heart pump supplies 
the force; the clm:Lic coals of the lar.f!e arteries slorc ancl com·crt an inter
mittent into a continuous stream; the small arlcrics ad as ~:Juices or taps 
rc,aiilating the control to different parts; the capi llary bed is the irriµ-ation 
field over which the nutritive fluid is di~lrihutccl; ancl the drahrnge sytilem 
is represented by lhc veins and lymph ehannels. 

Galen first grasped the fact that li fe clcpcncls upon the maintenance o[ 
a due pressure in these irrigation fields: "..i\ l1111y cflnals dispersed throughout 
all the parts of the body convey to them hloocl as ll1osc of a l".arilcn com·e.v 
moisture; and the lnterval s separating tho~c ca na ls arc wornlerfully disposed 
by natnre in s11eh a way that thry sh011ld neither lar·~ a s1~0icient quanl!ty 
o[ blood for absorption, nor be o,·erloadcd at any time w1lh an excessive 

supply." 
55 
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The hl ood prcsl'urc rnrics g reatly in difkrcnl in<li\·idua l ~, and in the 
H llll C indi\·idual under nuy ing conditions. The normal hloo<l prPl"SUl'C il'. 
from 1 "20 to i;rn mm. of mercury, but in persons o\'Cr !'iO il i!:i very often Ironi 
l LO to lGO mm. A permanent pressure abO\'e the latter figure may be calhd 
high, but there arc great regional variations. P crmancn lls low blood pre:-:-
8U rc may he met with in asthcnia from any cause, in the \'arious loxa~m ia s of 
the infectious di~ca~Ct'. and there are persons in apparently good hcalih with 
chronic hypotcn~ion. 

ll igh knf=ion is met with in many chronic di~caf:cs, in var ious form s of 
cardiac and renal di :-:casc, in lead poison ing, and, above all, in connection 
with gcncr;.t\ a1'lcrio-~clerosis. The relation to arte ri o-scl cro~ ! s ha :-: b<!CB 
much d i :-:c u ~!oiC <l. Briefly, there arc three groups or ca~C'S : (1) Fir~t. the 
~i 111pl c hig h ten:-;ion without of artcrjal or renal disease-what Ulifforcl 
.\llbutt call:-: hypcrpycsis. Jn well recognized conclilion, met with in 
individual s olhcrw b;e hca llhy, the blood pressure is pcrma11enl ly high
abo\·c 180-hul, :-:o far ns can be ascertained, the re arc no artcri;1J. car
cfo1(', or renal c:ha ngc:::; . lt is dillicult. of course, lo c.xcluclc internal , not 
di~ccrniblc altcratio11s in the splanchnic a11c1 other ve~:-els, si nce. as is 
wdl known, n1:-:c:ular disease may be very loca lizell. But c:liuically llw 
group is wel l defi ned and very important. The conditi on is met with moi:;t 
frc<1uenlly in J, een bu:-incss men, who work hard, drink hard, and smoke 
hard. 

The exact cau:-:c of this high tension we do not know. Some have at
tributed it. to OYC r-actiYify of the adrena ls, but it is much more likely that 
the prirnar_y difliculty is somewhere in the ca pillary bed-in Urnt. short. space 
in which the rea l bw;iue:::s of li fe is transacted . H owc,·e r prod 11cecl , the im
portant point here is that this hypertension itself leads to artcrio-sclcro!' if', 
which ca n he produ ced experimentally by the injection of adrenal in and other 
hypertensive subi-;ta nces. 

(2) Jn the Hrcon d group of cases the high tension is associated with an 
artcrio-sclcro::;is with consec ulirn card iac and renal disease. 

(3) Jn the third group the high tensi on is secondary to forms of chronic 
nephriti s in m::l:iorialion with cardio-vascular disease. 

(b) As :in JN \'O J.UT IO N l'HOCESS artcrio-~clero~is is an acco111paniment of 
old age. ancl i ~ the cxpn.~~s i o11 of the natural wear unc1 tea r to which the tubes 
are subjected. Longc,·i ty is a vascular c1 ue~t i on , which has been well ex
pressed in the axiom that. "a man is only as old as hi s arlcrie:-.'' 'To a ma
jority of men death comes primarily or secondarily through this portal. The 
onset of wlwt may he cal led phy!o\iologica l arlerio-sckrosiH depend~, in the fir~t 
place, upon lhe qun lity of arteria l tissue (vita l rubber) which t. hc individual 
has inherited, rind Rccond ly upon the amount of wear and tear t.o which he 
has suhjeded it. That. the former plays a most important rOlc is show n in 
the ca~rs in which nrtcrio-sclcrosis sets in early in life in individuals ln 
whom none of lhr recognized etiological factor~ can be founcl. Thu ~ . for 
inRtanrr. a man of lwcnty eight or twenty nine may hnvc th e arterie!o\ o[ '.t 

man of sixt_y. and a man of forty may prc~ent vr~scl s as mu rh degenerated 
as they $liou.Jd he at eighty. ]~ntire families sometimes show thi R tenclC"11ey 
to early arle ri o-sclerosis-a tendency which can not be expln i11rcl in any ot her 
11·a;- lhan lhal in tlw nrnkcup of lhe rnachipe bacl material was used for lhe 
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tubing. .l\lore commonly the artcrio-sc1crosis rC'sults [rom t.hc barl use of 
good \'C'~f"el~. 

(c) C111<ox1c INTOXICATIONs.-d.lcohol, lea<l, and gout pla.v an important 
rOlc in the causalion of artcrio-sclerosis, although the prcci~c mode of their 
action is not yet very clear. They may act, as Traube i-:.u:,rgc~t~. hy incrC'asing 
the peripheral resistance in the smaller w~r-cls and in thiR way rai::;ing the 
hlood tension, or possibly, as Bright taught, they alter the ~ualily of the 
hlood and render more difficult its pas~age through the capillaries. The 
ob,crvations of Cabot have thrown doubt on the importance of alcohol as a 
faclor. 

The poisons of lhc acute infections nrny produce degenerative changes in 
!he media and advcntitia. Thayer has recently cal led attention to the fre
quency of arterial changes as a sequence of typhoid .fever. 

(d) HYt'JLILIS, one of the most imporlant si ngle causes, will be spoken or 
under m orbid anatomy. 

(e) OvEHEAT ING.-l am more and more impressed wilh the 1x1.rt played 
by overealiug in inducing arlerio-sclcrosis. ']'here arc mnny case:; in which 
there is no other faclOl'. George Cheync's advice, quoted al page -1.J l , was 
never more needed than by the present generation. 

(f) 'l'JJJ~ STHESS AND S'l'Jt.HN 01" )[ooimN LI.FE.-Therc are men in lhe 
fifth decade who Jrn,·e not had syphilis or gout, who have eaten and drunk 
with discretion, and in whom none of the ordinary Iaclorti are present-men 
in whom the artcrio-sclerosis seems to come on as a direct result of a high 
pressure life. 

(9) OnmwonK m THE MUSCLES, which acts by increasing the peripheral 
resistance and by raising the blood pressure. 

(h) Hi;:NAL DlSEASE.- Thc relation bctwCL'll lhe nrlC'rial and kidney 
lesion s has been much discussed, some regarding the arterial degeneration as 
scconclary, oll1crs as primary. There are two groups of cn~r~, one in which 
the artcrio-:-:elerosis is lhe first change, and lhc other in which il is secon
dary lo a prima ry affection of the kidneys. 

Morbid Anatomy.-'J'he affectio11 is rnct with mosl frcqucnll.v in the aorta 
rincl its main branches. It is comparatively less frequcnl in lhc mcscnleric 
ancl rare in the pulmonary arteries. Several different forms may be recog
nized: 

(a} NoouLAR.-The aorta presents in the early stages, from the ring to 
the bifurcation, numerous flat projections_. yellowish or yellowish white in 
color, and situated particularly about the orifices of the branches. In the 
early stage these patches are scattered and do not i1wolve the entire intima. 
In more advanced stages the patches undergo atheromatous changes. The 
material constituting the button undergoes softening and breaks up into 
f!'rnnular material, consisting of molecular dCbris-the so-called atheromatous 
abscess. 

(b) D1nusE ARTEl!lO·SCLEROSIS.-In this form, mci with usually in 
middle-aged men, or younger persons, the affection is wiclcsprcncl through
out the arteries. In the aorta the media shows necrotic and hyaline changes, 
while the iutima may be smooth or show very slight lhickrnings-scattered 
c l valed areas or an opa<jue while color, some o! which undergo alhcromatous 
changes. The smaller arteries show thickening of the walls, due particularly 
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to increase in the sub-endothelial connective lisF-uc. The musrnlar t'nal may 
be at fir~t hxpcrlrophied, but later undergoes hyalinc arnl calrarcous c:h~nges. 
In this group of cases the heart hypertrophies and later fibrous myocard1li~ is 
often present. The scmilunar val\'CS arc opaque and sclerotic. 'rhe kidneys 
arc sclerotic and may be increased in size, and arc usually very firm. ln 
places the surface may be rough, or present atrophied dcprCS!:>Cd areas of a 
deep red color. 

(c) Srn1LE AnTEBJO-SCLEHos1s.-Jn this the la rger arteries arc clilalc1l 
and tortuous, the walls thin and stiff, and the smaller vessels, as the radials, 
converted into rigid tubes like pipe-stems. 'l'hc inlima. of the aorta may be 
occupied by rough, calcareous plaques, with here ancl there fissures an<l loss 
of substance. There may be sub-endothelial softening with the formation 
of athcromatous ulcers on which thTombi may deposit; though, as a rule, 
there may be the most extreme calcification and roughness with erosions 
of the aorta without thrombus formation. In the sma ller vessels, as the 
radicals, there are degeneration and calcification of the media-the so-called 
Monckeberg type. 

The SYl'JllLlTJC AHTEBlO-SCLEUOSIS is usually a mesaortitis with definite 
characteristics. l\lacroscopically it may be limited in extent, localized at the 
root of the aorta, or about the orifice of an aneuri:-:m, or U1ere is a band of 
an inch in width on some portion of the lube, while other parts of the aorta. 
and its branches arc normal. In other instances the intima. is invoh·cd, not 
with the usua l plaque-like areas of atheroma, but there arc ~hallow dcpression'S 
of a bluish lint, and short transverse or longitudina l puckcrings, sometimes 
with a stellate arrangement; or the intima is pilled and scarred wilh sma ll 
depressions and linear sulci. Microscopically the most important changes 
are found in the media and adventitia: (a) perivascular infiltration of the 
vasa vasorum; (b) small-celled infiltration in areas of the media, with (c) 
splitting, scparntion, and destruct ion of elastic fibres and the muscle cells. 
The inlima over these areas may be perfectly normal, hut il often shows 
signs of thickening with fatty degeneration ancl the production of hyaline. 
Simi lar changes have been described hy Klotz in the larger blood ve$scls in 
cases o[ congenilal syphilis. And, lastly, the specific nature of this mcsaorti
tis has been determined by the detection of the spiroehmles. Other forms af
fecting the sma ller vessels have been r eferred to under syphi lis. 

Scu:nosrn OP TJJE i>uU.IONABY AHTEHY is met with in all conditions which 
for a long lime increase the tension in the lesser circulation, particularly in 
milral vah'c disease and in emphysema. Sometimes the sclerosis reaches a 
hi~h grade and is accompanied with aneurismal dilatation of the primary 
and secondary branches, more rarely with insufficiency of the pulmonary 
valve. Leonard Hogcrs bas shown that in India it is not uncommon as a 
primary affection. In a remarkable case of a young man of twenty four, re
ported by Romberg from Curschmann's clinic, the pulmonary arteries were 
involved in most cxlensive arterio-sclerosis; the main brnnehes were dilated, 
and the sma ller branches were the seat of the most extreme scler otic changes. 
On the other hand , the aorta and its branches 'rerc nornwl. 

Jn many cae.cs of artcrio-sclerosis the condition is not confined to the 
· arteries, but extends not only to the capillaries but also lo the ,·eins, and 

may properly be termed an a11gio-sclcrosis. 



A R'l'E RIO-SCLEROSIS 845 

SCLEROSIS OP THF. ·r,:1mrn-plilebo-sclrrosis-i~ not at all an uncommon 

~f~~~ 1;1::~~~1~:: ;c:.r i~rt~~~o~~~:.~:~~~~:ste~~ !~1 ~~:~h~~i s c~i~tl:~~01~~v:rr ~~t;!e~~~ 
pulmonary veins in milrnl stc>nosis. The afl('cted ''esscls arc usually dilated. 
and the intima shows, as in the arte ries, a compensatory thickening. which is 
particularly marked in tho!'c regions in which the media is thinned. The 
new-formed tii;~ue in the crnlophlebitis may undergo hyaline degcncratjon, 
and is sometimes extcnc:.h·~Jy calcified. Without existing arlcrio-i::.clerosis the 
peripheral \'C'ins may be scleroti c, usually in conditions o[ debility, but not 
infrequently in young pcrso11s. 

Symptoms. - rNCH EARED TENSJON .-The pressure with which the blood 
flows jn the nrtl•ries <lC'])('llCh upon the degree of peripheral r esistance and the 
force of the ve ntricu lar cc1ntraclion. A hi gh-tension p 11lse may ex ist with 
\'Pry lilll C' nr!erio-fl;r·ll'ros i:-;; but, as a rnle, when the condilion has been per
~ i st<1nt, ihc :::drro!'is fl nd high tension are fou nd together. On the other hand, 
a rcry low or norn1 al tcni:;ion may be presCuL in extremely sclerotic vci::sels. 

C:ENE IL\ L RYM l'TO"Ms.-The ea rly symptoms arc interesling. Stengel has 
railed atte nt ion lo the pnllor, and there may be dyspe ptic symptoms. It is 
rc•rnarkah\(' wit h what rnpidity the di seai-e may progress. I have known the 
1wripheral nrkric•s lo s t ilfl' ll and grow old in a couple of yeari::. 

The combination of heightened blood p ressure, a palpable thickening of 
lhc arlcrici:;, h,Ypertrophy o[ the left \entrielc, and accentuation of the aortic 
~econcl smmd arc signs palh ognomonic of arterio-sclcrosis. ]f rom this period 
or csfr1hl iKhmcn t the C'Ollri'C or the diseae:e may be very va ried. For years 
the patient mny hilYC good hea lth , and be in a cond it ion analogous to that 
of a. person with a well compensated valvuhir les ion. 'rherc may be no renal 
symplom~. or there may be the passage of a larger amount of urine than 
norma l, with lrani:;irnt alhurninuria 1 and now and t11 cn hyaline tube ca~ts. 
The subseq uC'nt hii;lory is ex t raorclinarily di verse, drpending upon the vas-
cular trrritory in whirh the is mest aclv:rncccl, o r upon the accidents 
wl1ich a rc !-l-O li able lo happen. the symptoms may be cardiac, cerebral, 
rrnal , etc. 

(a) Oarcliac.-'l' hc involYcment of the coronary arteries may lead to the 
va rious s;·mptoms already referred to under that section-thrombosis with 
sudden clealh, fibroid degeneration or the heart, aneurism o[ the heart, rup
ture', and angina pedoris. Angina pectoris is not uncommon, and the or
!!fl nic rn.riefy is almost alwnys ::rnsociatecl with artcrioM~cl r rosis. A second im
portant group of cnrd iac symptoms results from the dilatation which :finally 
gets the better or the hyprrlrophy. The patien t then pre,ents all lhe sym p
toms o[ cnnliac insufricienc;•-cl.vspncea, scanty urmc, ancl ve ry often serous 
effusions. 1 [ the case hns come under observation for the first time the clin
ical piciurC' is lhat of chronic valn1lar disease. ~1:d the cx i ~tence o[ a loud 
blowing m11m111r at !he apex may throw the prnclitioncr off his guard. Many 
cn~rs terminal<' in th is way. 

(b) The crrt·lmtl symptoms of arti:rio·s~lcroi:;is are var iC'd and i.m porta.nt, 
an(l C'mbrare ll10fl;C' of many degene1t1.bYe cl1:::caf:es. :ir11te and ehro111r (which 
follow !'C'l C'ro~ i s of thr small er lmrnches), :incl cerelm1 l h;T•morrlrn g<>. 

'rrnnsi<·nt hrmipkgia. rnonoplegia. or aplrnf'in ma.v occur in a<hanced ar
t erio-~C'IProsis. ' l'lw aUarks are very eharncterist ic, often brief, lasting twenty 
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four hours or k!-'f:.. Rt1row•ry ma~· be perfrC'I. Rc•currrnre is the rnle, and a 
patient may ham n i::rorr or morr altac·kF- of aphasia. or in the cour~e of a 
couple of year:; Uwrr may be half a dozen iran~ienl hcmipil•gic attacks or one 
or two monoplcgins. or paraplegia for a clay or two. ~fuC'h altrntion has or 
late been gin•n lo thrf'e cnf.:rs. which seem bl'f.:t explaine<l on lhc view o[ lran
~icnl spasm as originally :m::r;resll'<l by Peabody. \~crlig'O occurs CrequenUy, 
and may he either :;;imple, or is associated with slow pulse and Sj'Dcopal or 
epilepliform attacks-the Stokes-Adams syndrome. 

(c) Renal !'.ympionrn supcncnc in a large number of the case::.. A sclero
sis. patchy or diffuse, if.: present in a majority of the cm:cs nt the time of 
autops.r, arnl the eonclition is prnclicnlly that of conlraclcd kidney. It is 
seen in a typical manner in the sC'nile form, and not infrequently develops 
early in life as a direct sequence of the diffuse variety. lt is often difficult to 
drciclc cli ni cally (ancl thC' ([llC'stion is one 11pon which good observers mi ght 
not ngrcC' in u given cm:c) whether the arterial or the renal disease has been 
pn11rnry. 

(d) Abdominal Arterio-sclerosis.-It is believed to be associated parlicu-
1arly with ovC'reating and ch ronic O\'ertaxing of the stomach and intestines 
with work. 'l'hc condition is by no means uncommon, and the sclerosis of 
the splanchnic vc:-:::rl~ may be adrnnced out of all proportion to that else
where. The symptoms arc indefinite, sometimes resembling those of the 
ordinary ncu ro~is with marked constipntion . features that are by no means 
certainly a~~oriatccl with srlero:.:.is; on the other lrnnd. there is much more 
reason to connect thC' nttarks of severe ahclominal pain, the gastric crises of 
lead and of tahrs with spa:.:.rn of the Yes~cls in lhis condition. There are 
cases of angina pcdoris \Yilh abdominal pain which may be due to angio
spasm of thr :-:ckrofir \'C'SSC'IS . 

(e) Among olher event~ in arterio-scleroi' is nrny be mentioned ga ngrene 
of the exlrcrnitim~. clue cithci· to cn<lartcrilis or to the d islo<lgment 
of thl'Ombi . 8ucldcn transient may occur. 

({) l11 lcrmillc11l lammess or the dysbasia angio·sclerotica of 
Erh, the crnral of Wallon, is seen frequently in con nection with 
arlerio-scl<•rosi~. the horse. in which the inlcrmillent lamcnrss was first 
descrihed hy Houh•y. verminous aneu risms arc prP5icnt in the iliac arteries. In 
man Charcot de~cribccl the condition in 1856 in an old soldier who was not 
ahlc lo wa lk [or rnorc than a quarter o.f an hour without severe cramps in the 
legs. The post morlC'm showed a traumatic ancurism of one iliac artery. The 
lo~s of function nncl lhc pain in the mu!;clcs \\"C'rc due to the relative ischemia. 
Erb has shmrn that iniermiUcnt lameness is not at all infrequent, particular
ly among prirntr patients. only 2 o[ his 45 cat:ies nol coming in this class. or 
1 ~7 casl'S tllC'rr were• only 7 in women. ITchrcws seC'm more frequently af
fected. Syphilis. alcohol. and tohncco nre common factors. 1\[uscular weak
ne:.:.s artcr c·\rrfion or complete disability. m1mbnc>ss, tingling. :ind parrest.hcsia 
of vnrio11fo; form:.:. an• 1hr common symptoms. Pul ~ation ma." he absent. in the 
dorsal nrlcril'S of thr fC'<'l nn<l thC' YC's::.els are i;:C'IC'rotir. Vnso-motor changes 
may be pr<':..:rnl, nrnl in the llcpcndrnt pcsilion the feC'l :incl kgs become deeply 
congr::;ied. 

Treatment. - ln !hr late lhe condit ions mu't he treated as they 
arise in conneel ion with the viscer:i. In the e:irly stnges, before any 
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local symptoms arc manifest, the patient should be enjoined to live a quiet, 
well n•gulalcd life, avoiding excesses in food an<l drink. It is usually best to 
explain frankly the con<lilion of affairs, and so gain his intl'lligcnl coOpcra
lion. Sp!'cial attention should be paid to the stale of the bowels and urine. 
and the secretion of the skin should be kept active by daily baths. Alcohol 
in all forms should be prohibited, and the food should be restricted to plain, 
wholesome articles. The use of mineral waters or a residence C\'cry year at 
nne o[ the mineral springs is usually serviceable. Tf there has been a syph
ilitic history the persistent me of iodide of polas~inm is indicated; indeed, 
cnn in the non-syphilitic cases it seems to clo good. Tl is he~t gircn in small 
doses. grains v to x (0.3 to 0.6 gm .) . Whenever the blood preseure is high 
nitroglycerin or the sodium nitrite may be given to rrlicvc symptoms rather 
than wi~h any hope of essentially influencing the di!ira~c. 

In cases which come under observation for the first lime with dyspncca, 
F-lighl lividity, and signs of cardiac insufficiency. vrncs('ciion is indicated . Jn 
some instances, with very high tension, striking relief is afforded by the 
abstraction of 10 to 20 ounces of blood. Cardiac failure, renal symptoms, 
etc., require the usual treatment. 

II. ANEURISM 

Definition. -A tumor containing fluid or solid blood in direct communica
tion with the cavity of the heart, the surface of a valve, or the lumen of an 
artery. 

History. -Galen knew external :rncurism well; and in the second centu ry 
A. D., Antyllos devised his operation of incising and emptying the sac in
closed between ligatures. In ternal aneurisrn was recognized by Fe rnelius 
in the lGLh century. and Vesalius was very familiar with the disease. Am
hroise ParC suggested the relation oi anemism Lo syph ilis, whirh was insisted 
upon in the great monograph of Lancisi in 1728. :Morgagni in 17Gl de
scribed very Cully the symptoms and morbid annlomy. rrhe modern views 
elate from the studies of ITelmstedter and Koster. who showed that the pri
nrnry change was in lhc mf'clia. The researches of Eppingf'r, 'l'homa, and 
\\\·kh cmplin~ized the imporlance of these changes in lhc media, particularly 
as brought about hy syphilis. 

Classification.-For practical purposes the following classification may be 
adopted: 

I. TRUE 1\ ~T1mmsM (ancurisma. verum or aneurisma spontancurn). in · 
which one or more of the coals of lhe vessel form the wall of the tumor: 
(a) Dilalalion-aneurism,-(1) Limited to a certain portion o[ the YCs~cl, 
fmdform , cylindroicl; (2) extending over a whole arlcry aml its branches
cirsoicl anC'uri~m1. (b) Circumscribed saccular aneurism, which is the com
mon form of nneurisrn of the aorta. (c) Dissecting aneurism~ with splitting 
of lhc mcdin, and occasionally with the formation of a new tube lined with 
intimal endothelium. 

II. FALSE ANEURTSM, following a wound or the rupture of an artery, or 
of a true aneurism, causing a diffuse, or circumscribed, hmm::ilorna. 

Ill. A1rrEnro-v1mo11s ANEUl!lSM, eilher with direct communication be
tween an artery and \'ein, or with the intervention of a sac, varico~e aneurism. 
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IY. SPECIAi.. r o1n.1s, such as the parasitic, the cro::::ion, the traction, the 
mycotic. 

Etiology. - P nim1sPos1"0 CAUSES.-Age.-Nearly one hall of the deaths 
in Enl(land anll \\'alC's from aneurism in males occur bdweC'n the agl's or 
30 and ·15. In lhc you ng and in the very old the cfo::eai;C:' is rare, but it may 
occur at any age. Cong-rnilal aneurism has been dc~cribc>d. 

Se.r.-1'1lal cs arc attacked much more frequently than females-in a ratio 
or r, lo 1. 

Race and Localily.-The disease is more common in Orcat Brita in than 
on the ConlinenL ,\mong about 19,000 post m ortems at Yienna there were 
'!:10 cases o f anenri~m. wliile among 18,678 at Guy's Ilo~p ital there were 3-?.:i 

His more common in the negr oes of the Southern States of America 
31l10llg th e whil('S. Of 345 admissions for aneurism to m y wards af. the 

J ohn s .llopkins llospital 132 were in co lored and 213 in white patients-a 
ratio of 1 lo 1.6, while lhe ratio of white to colored in the hospital at large 
was 5 to 1. In Tnclia aneurism is rare, though syphili s and arterial disease 
are common. ]?os~i bl y, as Hogers suggests, the low blood pressu re in the 
nati ye:; may have so mething to do with this comparati\'e immunity. 

Orcupafion.-So1cliers, sai lor s, draymen, iron and steel workers, and dock 
workerti are particul arly prone. In soldi ers aml sai lors, who are peculiarly 
liahk, ihc disease appears lo be in direct proportion to the prevalence of 
syph ili ~. 

D ETERl\U NTNG CAuSES.-Thcse are three ju n umber : 
T. 'l'he Acute / 11frctio11s.-]n the specific fevers areas of degeneration are 

common in the aorta . FOrtunately in most instances they arc confined to 
the intirna, but occ:u:~ionally, as Thayer has pointed out in typhoid fever, 
the C"hangcs may b(' in the media. The infection with which ancurisrn is 
e:.:p('cia lly connected is syph ilis-a fact recognized in the eighteenth century 
by Lancis i ancl by ~lorgagni, and dwelt upon specially in J876 by Franci s 
II . Welch, of the British Army. All r ecent figures show a very high per
ccnt:ige of s,rp lii l i ~ in the subjects of aneurism-as 11igh as 80 or 85 per cenL.; 
and nowadays it is rnre n ot to find a positive Wasse rmann r eact ion in an 
aneurismal patient under fifty. r.rhe lesion, a m esaorlili s, has been described 
under arlerio-~clcrosis . 

Other infections play a very minor rUle in the disease. With rheumatic 
fcv(' r. pneumonia, and septicrcrn ia, the mycotic an('uriFm may be associated. 

. The y·arious toxic facto rs which fay·or arterial clegrneralion, such as al-
cohol. lea<l, tobacco, and the chronic end ogenous toxremias, as gout and 
Bright's disea:.:e, ar(' ra re determining c~rn ses. 

11. The FCcond cl('l('rrnining foclor is strain~ particularly the internal 
strain asFocialed with sudden and violen t muscular effort. The media is 
the protecting coat of the artery. and dtniug a violent effort, as in lifting or 
jum ping. laceration or splitting of the intima may occur over a weak spot. 
If small this leads to a local bulging of the medi a and the gradual produc
tion of a sac, or the tear of the inlima may h eal completely, or a dissecting 
anrnrism may form. ln other instances a widespread m csHoriitis leads to a 
gradual, diffuse distention of the artery. ~l 'his type of ancuri$m, frequently 
seen in the aged, m::iy fo1\ow ordinary chroni c alhcroma. 

Ill. Occasional C'a11ses.-(a) Embolism: 'The emboli may consist of 
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vcfretations or calcified fragments from the \'ah·"~. This form of aneuriRm, 
often multiple, is met with in infective endorardilis, :rn in the remarkable 
case which was described by me in 1888. Jn .infcd1ve endoeanlili5 the 
emholi probably pa~s to the ~-a~a vasorum. causing rne:-;aortilis with weakcn
in~ of the wall; hut in the smaller ,.cH:els the anruri:-ms are cau:-ecl hv the 
direct lodgment of lhc emboli which infect and weaken lhe wall. (b) Exter
nal Injury: A blow on the chest, a sudden fall, or the jar of an ntci<IPnt 
may ca use a rupture of the inlima over a weak spot in the ;torla, with the 
production of a dissecting or sacculated ancuriRtn. (c) E\lcrnal Ero:-;ion: 
.\ tuberculous focus may inYoiYc the wall of U1e aorta; or a bullet lodged 
nPar the wall of an artery may weaken it :m<l IJc followed hy :rncul'il-im. (d) 
Jn the horse there is a varasitic aneurisni common in the 111CH{'nlcric vef'~cls, 
due lo growth in them of the Strongylus annallls. (c) T homa. has cle~cribed 
n. "traction" aneurii.:.m at. the concavity or the arch at the point of i1rncrt.ion 
of lhc duelus llota lli. 

Morbid Anatomy and Pathology.-Xt:lrnrn.-l1sually there is one ancu
rism, but three or four or even a dozen may be pre:-:cnl. ) Lulliple cup
shapcd tumors in the aorta are always syphilitic. The rnycotic arc usually 
multiple, and in the peripheral vessels there may be a dozrn or more. 

_FOlfM.- 'J'herc arc two g reat types-one in whi<'h lhe lumen of the \'et=.
sel is dilated, and the other in which a limited stdio n of the w:dl give:; way 
with the formation o[ a sac. Typical eylindrical and !'pi111llc :-:Imped nncuri~ms 
:i.rc seen in the aorta and in the vessels of the ~r<:nnd and third diml'Jl:..;ion~. 
The saccnlalcd form is the more common. They arC' <1iU1Pr flat. ~:tucPr-slwpcd, 
or cup-shaped, or somcli rn ..::~ beyond a very narrow orificl' is a cylimlrical tu
mor of va riab le size, from a pin's head in the smaller ,.,,~Et'ls. a:::; in the brain, 
to a huge sac which may fi ll one half of the chest. 

VESSELS AFl"ECTED.-Of a ser ies of 50] cases i-; lucli C'cl h,v Crisp, lhc thv~ 
racic aorta was in volved in 1'?5, the abdominal <IOl'ta in ;;n. llic femoral-iliac 
in 6G, the poplilcal in 137, the inuominale in ~O, l1 1C' caroli(l!; in ~U, sub
clavians in 23, axillary i n JS. T he other smaller YC'S!'e\s arc rarC' ly attacked. 
or late years aneul'ism of the externa l vessels appears lo have become much 
less Ireciucnt. 

ANEUR ISM OF TJIE THOR.\CIC AOR1'A 

I. Dilatation Aneurism.-Xcw interest has been allaclwd lo this Corm 
~i n c<> tlw inlrotluclion of the X-rays in diagno:-:i~. Formerly it wa" \'Cry ortcn 
o,·cr lookcd. The Rhapc may be a single fusiform, o r tcnl-:-:liapC'd, or there 
may he multiple spincllcF. 'J'he condition was accurately nol<'d by Jl oclgson, 
\\ho cn llccl il "a preternatural pcrmanC'nl enlargemenl o[ the c;_nity of an 
artery," and distinguished it clearly from ordinary ancuri!:'m . Jt is very 
often ae.sociatC'd with insuflicicncy of the aortic.: rnl\'C<:.-a combinalion to 
which the French ga\'e the name ")faladiC' dC' Jl odg~on ." H is more com
mon in elderly people, ancl may follow djffm,e artrrio-sclcro:o:iR from any 
ca use. In S)philili c snbjrcls it may he limit1?cl to the a~cC'ncling portion or 
the arch, or may invoh·e the entire arch. . . . _ 

8YMPT01>t~.-Thc cases arc often fotent, met with acc1dcntally rn mccl1co
le1Ta l work, ancl the dilatation may reach an cxtr<'me ~TadC' without any ~ymp
to~ii.:.. In other cases, particularly in the syphilitic norliii8 in men, angina 
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pcctoris is an early symptom, and dilatation may be prci:-cnl in the bcnile 
form. In a. third group the features arc those of organic clisca~c of the 
heart, U:mally of aortic in~ufliciency. Of 60 cas.cs analyzed by rr. )IcCrac 
there were IS patients under 4.0; the majorit)' of the ca8CS w(•rc in elderly 
persons. Pressure effects arc not uncommon; the trachea may be flattened 
and the Cl:'SOphagus compressed. Erosion oi the bones is rare. 

'l'hc 1~11YSJCAL SIGNS are often charactcrislic. Yisiblc pulsation in the 
cpi!:•tcrnal notch is usually present, and it may even extend to the right stcrno
clavicular articulation. Pulsation may somclimcs be scrn in the first and 
~ccond right inicrspaces. ln about one half of the cases a clifl'u~c pulsation 
oYer the manubrium is present, but in old persons with rigid chest walls 
there may be extreme dilatation without any visible jmpuls.e. A rough thrill 
is not in frequently present, or a diastolic thri ll when the valves arc insuffi
cient. A sharp diastolic shock may be felt. 

Du lncss over the manubrium is the most constant single sign. The sec
ond sound may be of a clanging, metallic, or even amphoric qunlily. When 
a diastoUc murmur is present it may be heard loudly over the manubrium 
and perhaps trumrniUed into the vessels of the neck. 'The blood pre:;sure is 
orten low-below 110 mm. in 35 of 40 cases studied hy McCrae. Examina
tion with the X-rays in skilled hands is the most satisfactory means of diag-
nm~is, as the dilated aorta casts a very definite shadow much larger than the 
normal aorta, and showing very little difference in extent during systole and 
diastole. 

II. Dissecting Aneurism. _rrhe majority of aneurisms of the aorta begin 
with a split or crack of the intirna over a spot of syphilitic mesaortilis. Once 
this split lias started the aorta may rupture in all its coals, or a11 aneurism 
may form at the site, or the fracture of the intima, though forge and often 
circumferential, may heal; or the blood may extend between the coals, sep
arating them for rnany inches, or in the entire extent, forming a dissecting 
aneurism; and, lastly, such a dissecting aneurism may heal perfectly. 

RuPTUH I<! 01·' THE AOHTA is not very infrequent, as rneclico-lcgal work in
clicales. Usually there is agonizing pain with features of shock, and clealh 
may lake place instantly; but in fully half of the cases there arc lwo very 
characteristic slagrs, the first corresponding lo the rupture of the inner 
coats, the F;Ctond eight to ten hours, or as long as flrtecn or sixteen cla)'s later, 
to fatal rupture of the external layer. 

Di~secling aueuri~m is not very common. There were only two cases in 
16 }Cars al the Johns Ilopkins llospil:.11, where ancuri~m may be said to be 
e;.;:crptionally frequent. The primary split is most frequently in the arch, 
not far above ll1e valves, and is in the form of a. transYerse, or vertical, clean 
cut incision. as H 1_naclc with a razor. 'l~he extent of the sep:.u-ation of the 
coals is variable. H the advcntitia is reached, rupture is certain to take 
place, as only the structures of the middle coat can resist for any lime the 
pressure of the blood. The blood may pass for three or four or more inches, 
separating the media, and then burst internally or externally. In other 
cases the dissection reaches from the ascending arch lo the bifurcation of the 
aorta, even passing clown the jJiac and femorals into the smaller vessels of 
the leg. The splitting of the coats may, indeed, as in a case described by 
Rokilansky, reach lo all the subdivisions of the aorta. The symptoms arc 
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tho~c !Opokcn of under rupture; but a very remarkable condition may follow, 
leading to: 

JI E.\LED DISSECTING ~\NELHIS~\f.-The earlier obscrvt'l'S of this rcmark
ahlc condition regarded it us an anatomical anomaly of a double aorta. Adami 
has collected 3U ca~cs., in a majority of which thC°rc was no advanced discnsc 
of the aorta itself. The outer tube formed by the dissecting aneurism may 
extend the entire ]ength of the aorta, occupying- the run extent of the circum
ference. rrhc mo!?-l extraordinary feature is that the outer lube may present 
a pcrfcctl_y smooth and natura l appearance, and be lined with a new intima. 
The condition may last for many years. 

III. Sacculated Aneurism of the Aorta : Aneurism of the Arch.-For 
purpoRcs of di~cussion th is part oi the vc8f':cl rnay be cllvided into the sinuses of 
Yalsalva, af':eending, lransverf':e, and descending portions. 

(a) AN EllHJSl\I OP T U E SINUSES 0.F VALSA LVA, a comm.on and important 
variety, is mcl with most frequenUy in young syphilitic :-rnhjcets. There may 
be pouching of one or of all th ree sinuses; the aortic ring is apt to be involved 
and one or more of the valves rendered incompetent. The special features 
ma_y be thus summarized : (1) It is oflcn latent, causing sudden dcalh by 
perforation into the pericardium. (2) It is a medico-I C'gal aneurism met 
with most frequent ly in coroner's cases. (3) Angina pcctoris is not un
common and may be the only symptom. ( 1) Aortic inRtilliciency is often 
a"ociated with it. (5) ln a majority of all cases syphilitic mcsaortitis is 
prcs.cnt. 

(b) ANEUHISM 01~ THE ASCENDING Aucu.-,\long the COD\'CX border 
ancurism frequently arises and may grow t.o a large size, cit.her pa~s.ing out 
into the r ight pleura or forward, pointing at the second or third intcrspace, 
eroding the ribs and sternum, and producing large ext.ema l lumors. In this 
Fituat.ion the sac may compress the superior vena cava, eau:::ing engorge
ment of the vessels of lhc head and arm; sometimes it con1pre~scs only the 
subclavian vei n, and causes en largement ancl ccdcma of Uw right arm. Per
foration may take place into the superior vena cava, of which accident Pepper 
and Griflith have collcctecl 29 cases. lu rnrc instances, when the aneurisrn 
~rrings from the concave side o.r the vessels, the tumor may appear to the 
left. of the sternum. Large ancuris.ms in this situation may caus.e much 
di!=:loration of lhe heart, pushing it down and to the left, and sometimes com
prr . .::sing the inferior vena cava. and causing swelling of the feet and ascites. 
The right recurrent laryngeal nerve is often compressed. 'J'hc i nnorninatc 
arlrry is rarely involved . Death commonly follows from rupture into the 
pericardium. the pleura. or into the superior cava; Jess commonly from rup
ture externally, sometimes from syncope. 

(c) AN1m111s:u Of' TUE T1uKSVERSE ARCH.-'rhe direction of growth is 
most commonly backward, but the sac mny grow forward. cr(}(lc the sternum, 
and form a large tumor. The sac presents in the mitldlc line and to the 
riaht of the sternum much more often than to the left, which occurred in 
ocly 4 of 35 ancur i,ms in this situation (0. A. Browne). Even when small 
and producing no external tumor it may cause marked pressure signs in its 
growth backward toward the epine, involving the trachea and the ccsophagus, 
and giving rise to cough, which is often or a paroxysmal character, and 
dy•pbagia. The left recurrent laryngeal is often involved in its course round 
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the arch. A !:lmall ttncuri~m from the lower or posterior wall of the arch may 
comprCl-S a bronchus. inducing hronchorrlm'a, gradual hrond1icda!'i8. and 
suppuration in the lung-a process which by uo means inrn·<1uenlly cau~es 
death in aneurism. and a condition "hich at the Monlre:.il General lJo:-;pital 
\YC were in the habit of terming aneuri:mw.l phthisis. Ocea!'ionally enormous 
aneurisrns arise in this F.ilualion, and grow into both plcnnr, extending be
tween the manuhrium and the vcrlebr::e; they may pcrsi8L for years. The 
sac may he evident at the sternal notch. The innominnle artery, less com
mon ly the left carotid and suLcla\'ian, may be involved h1 the F.ac, and the 
radia l or carolid pul8e may be absent or rct.urdccl. I'rcsRul'C on the Rym-
1rnthctic may at fin:.t cause dilatation :incl subsequently contraction or the 
pupil. Someti mes U1c thoracic duct is compres~cd. 

The ascending and transverse portions of the arch arc not infrcqucntl.Y 
involved together. usually wjthout the branches; lhc tumor grows upward, 
or upward and lo the right. 

(d) AN.t::VHISM OF ·n1 1.; DEsc1:;ND1NG Powri oN OF Tng Anmr.-Jt is not 
infrequently the traction aneurirrn1 of Thoma. The sac projects lo Lile Jc(t 
and backward, and often erodes the vertebra:: from the third to the sixth 
dorsal, cauRing g reat pain and sometimes compression of the spinal cord. 
Dssphagia is common. Pressure on a bronchus may induce bronchiectasis., 
with retention o( secretions, and fc\'er. A tumor may appear externally in 
the region o[ the sc~qrnla, ancl here attain an enormouR size. Death not in
frequently occurs from rupture into the pleura, or the sac may grow into 
the lung and cam::c ham1oplysis. 

(c) ANEUlllSM OF 'J'JIE DESCENDING THORACIC .\01!1'A.-This is the least 
common situation or aortic ancurism. The la rger number occur close to 
the diaphragm, the Rae lyi ng upon or to the left of the bodies o[ the lower 
dorsal vertcbnc. wh ic h arc often eroded. Jt is frequen tly latent, in 3 of ll 
cases reported hy me, and is often ovcrlookccl; pulmonary and pleural symp
toms arc common. Pain in the back is severe; dysphagia is not jn.frcqucnt. 
The sac may reach an enormous size and fol'rn a subcutaneous tumor in the 
left back. 

Physical Signs. -INSPECTION.-A good light is essential; cases arc often 
overlooked owing lo a hasty inspection. 'J'hc face is oflen suffnsrd, the con
junctine injected, nnd veins of the chest ancl of one arm engorged. One 
pupil may be enlarged. Jn many instances inspection is negative. On either 
~idc of the sternum there ma)' be abnormal pulsation, clue to di~localion of 
the heart, to deformity of the thorax, or to rclractioo of the lung. Three. 
sorts of pulsation may be seen in the chest: (1) A general shock, such as is 
seen in the \'iolcnt lhrohbing or the heart or of an ancurism. In anmmia, iu 
neurasthenia, and in great hypertrophy this widespread shock may suggcf't 
ancurism. (2) A diffuse impulse localized in a certain part of the chest, 
which may he caused by a deep-seated ancurism but which is met with also 
in tumor:.;, in p~ilr;ating pleurisy, and in a few ca.«.cs without evident cause 
(see "illodcrn J\ l cclicine," Yol. I V, p. 474). (3) rrhc punelnte, heaving true 
ancudsmal irnpul~c which when of any c~x:lcnt is vi~ih ly expansilc. It is seen 
moet frequently aho1•c the JeyeJ of the third Tib to the right of the sternum, 
in the i:ccontl left inkrRpac(', over the manubrium, and behind in the left 
irterscapular region . When the inno1ninate is involved the throbbing may 
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be ~ren at the right !-:fc>rno-rhwi(·ular joint and ahoYc il. An external tumo1 
is prrsrnt in many f '<l!-'l'S, proj<•din~ eithrr througl1 the upper part of the 
sternurn or lo tlw right, ~0111etimes inrnhing the Rlcrnum and ro~t.11 cartilages 
on hofh ~ide8, forllling a swelling the size of a coC'oanut or e\'en Jnrgcr. The 
~kin is thin, often hloocl 5-:lained, or it may lmrn ruplur('(l, exposing the lnm
m:'.E of the sar. The apc>x beat may be much clisloratecl, particularly whrn 
thr !'ac iR large. 1t is mor(I commonly a dislocation from pressure than from 
cnlargemrnt of the ht'art itRrH. 

PALl'\TJO;\.-Thc arra and degree of pulf:ntion are bc::;t drtcrmiucd hv 
pnlpalion. \\'hrn the :rneurism is deep scaled and not apparent external!):. 
llic himnnunl method f:houlcl be used, one hand upon the spine and the other 
on thr ~tcrnum . TIH'n' mny he onl.v a clifTu!=c impulse. When the fl.Uc hos 
1wrfornlec1 the rhri:.t \\:lll the impulse is, ns a rule, forcible, slow, heaving, 
and cxpan!'lil<'. nm\ hns the qualities as a forcible apex beat. The re-
~ i stnnre may he Yf'1·y grrat there arc thick laminoo beneath the skin; more 
rarely the !'ac is f'ofl and flurtu ating. 'The hand upon the sac, or on the 
rrg-ion in \\ hiC'h il is in contact with the chest wall. may feel a diastolic 
!'hork, often of grf'at intcn!'il_Y. which forms one of the rnluablc physica l signs 
of nm•uri:-;m . A i;:.y~tolic thrill is sometimes present, not so often in saccular 
nnt'uriRrns flS in tlw <lilalalion of the arch. The pulsation may sometimes be 
felt in the suprmdrrna l notch . 

Prnct'R8IOX.-Thc small and deep seated aneurisms arc in this respect 
n('gnliYe. In the larger tumors, as soon as the snc reaches the chest wall. 
there is pro<lurt'cl an area of abnormal dulm•ss. the position of which depends 
upon the part of the aorla affected. Anciurisrns of the ascending arch grow 
forward and to the right, producing dulnc!'S on one side of tlic manuhriurn; 
tho!'t' from the tn111~,·er!'C' nrch produce clulne!'s in the micl1lle line. extendi ng 
lo\rMd the left or lhe stC'mum> while aneurisms of the clc1'cending portion 
mo~t commonly produce clulnei::s in the left interscapular and scnpular regions. 
Tlw percu:;sion note i~ flat nncl gi\·es a feeling or increased resistnnce. 

Arnru1.TA'l'ION.-Aclrcntitious sounds arc n ot a lways to be heard. Even 
in a ~nc lh<·re mny be no murmur. Much clC'J;cnds upon t.hc t.hick-
n('::;::; of larnina:i of fihrin. An important sign, particularly if heard O\'er 
a dull region, is a ringing, nccentuated second sound. n. phcnomrnon rarely 
mi~:::('d in lnrgC' nncurisms of the aortic arch. A systolic murmur may be 
prc~l·nt; !'Omct imrs. a clouhle murmur, in which case the diastolic brnil is usu
ally due to m-:~oriatcd aortic insufficiency. ~l'he systolic murmur alone is of 
little moment in lhe cliagno.;;is of an aneurismal sac. A continuous humming 
top murmur with sp:lolic intensification is heard when the aneurism com
municates with !he vena ca\'a or the puhnonary artery. \Vith the single 
stl'll10>ropr lhc shock of the impulse with the first sound is sometimes very 
marked . 

A111ong- O'J'HTm PllYRlC.\L SlONS of importance are retardation of the pulse 
in the arteries beyond the aneur ism. or in those in volved in the snc. There 
may, for jnstnnce. be n lnnrked difference between the right and left radial, 
both in Yolumc nnd time. 'T'he blood pressure on the two sides may be un
equal. A phy~irnl sign of large thoracic ancurism, which I have not seen 
referrC'd to. i~ ohlilt•rnlion of the p11lse in the abdominal aorta. and its branch
es. lily attention was callecl to this in a patient who was stated lo have 
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aort ic in ~ nfficic·ncy. There wnR a well-marked diastolic murmm. but in the 

femorals nncl in thr aorta r wns i::.urpri i::;e d to find no trace of pulsation, and 

not tl1 C' sl ightest throbbing in the abdominal aorta or in the periphera l ar

teries of the leg. The circulat ion was, howernr, unimpaired in them and there 

was 110 dilala1ion of the VC' ins. Attracted by this, I then made a careful 

cxnminat ion of the patirnt's hack, whr n the circumstance was di scovered, 

wh!ch nl'ilhcr the patient him f:l1lf nor any of his physicians had noticed, that 

he hacl a YCry 1argc area of puhmtion in the left scapular region. 'T'he sac 

probably w:is large enough to act as a rcscn ·oi r annihilating the ventricular 

SJ~fo l c, and converting the intermittent into a continuous stream . 

..-\ remarkalile condition Ruggest i,,c of pneumothorax may he caused by 

compression or one bronchus by the SflC (Newton Pitt). The air is insp irecl 

beyond the obstrnrtion, but has difficulty in getting out, so that the lung is 

gradually distend ed, causing enlargement or the side with a hyp('rreso nant 

note on pc rcuf.l.sion. and on aw:cultation absence or breath sounds. rrhe X-ray 

picture may alone decide the diagnosis. 
The tracheal lug9i11g, a valuable sign in cleep-f.l.eated aneurisms, was de

scribed by Surgeon-.i\l ajor Oli\'C•r, and wa s specially studi ed by my col leagues 

Hoss nnd )fo cDonnell at the :A lontreal General ll ospital. OliYcr g ives the 

fol lowing directions: " Place the patient in the erect position, and direct him 

to cl o~e his mouth and elcnite hi s ch in to almost the full ex lent; then grasp 

the cricoid cartilage between th e fin~er and thumb. and use steady and ge ntle 

upward prc~sure on it. when. if dilatation or aneurism exists, the pul~ation 

or the aorla will be distinctly felt lrammilted through !he trachea lo !he 

hand. '' The tng is someti mes felt more cnsi ly if the chin is held down. Thi s 

is a s ign of gm1t value in the diagnosis of deep-seated ancurisms. though 

it mav occasionall y he felt in tumors and in the extreme dynamic dilatation 

of ao.rlic in ~ nfiici~•ncy. Jt may be visible in the thyroid carti lage. 1'he 

trachea may be pushed to one si de. 
Occa f.l ionn.lly a systolic murmur may be heard in the trachea, as pointrd 

out hy DaYid Drummond, or cYcn at the patient's month, when opened. ThiF 

is either the sou ncl conveyed from the sac, or is produced by the air as it is 

dri,·en out of tl1e wind pipe during the systole. F eeble respiration in one 

lung is a common effect of prrFsure. 
Symptoms.-Brondlwn t made the useful divi sion of ancurisms of symp

toms and nnenrif.lms of phy$ical s igns; the former is more commonly $C'Cn 

when the tramYcr~e nrch is imolvcd. the latter when the a!'cending port.ion. 

There rnny be no symptoms. A man may present a tumor which has erodell 

lhe chest wall wilhout pain or any di scomfort. On the other hand, every 

physica l !'ign may he present without a Ringle symptom. 
L\n important but Variable renlure in thoracic aD('UfiSm is pain. which is 

particularly marked in deep !'eatecl tumors. It is usually paroxysmal , sharp, 

nncl lanrinaLing. oflcn very scYerc when the tumor is eroding the verlebrre, or 

perforating the d1r~t wall. ln the lflttcr case after perforation the pain may 

C(':J~c . Anginal attacks arc not uncommon, particu larly in aneurisms at the 

rool of the aorta. Frequentl y lhe pnin rnclintes clown t.he left ::irm or up the 

ncr·k. !'nnwtim cR along t.he u pper intcrro~tal nervC's. Superficial tende rness 

may be fC'lt jn the Rk in orrr lhe heart or OYCT the left sternomastoid muscle. 

Cough results either from the direct pressure on the trachea, or is associated 
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wit11 broncl1itis. The expectoration in these instances is abundant, th in. :md 
watery; f'll h!-;equcn tly it becomes thick and turbid. Paroxysmal rough o[ a 
p(·culinr hrnzen. ringing character is a characteristic symptom in some case:.:, 
particularly when there is preEsure on the recurrent laryngeal nerves, or the 
cough may have a peculiar wheezy quality-the "goose cough." 

f)yspna·a~ which is common in cases of aneurism of the transrnrse por
tion , is not necessarily associated with pressure on the recurrent laryngeal 
nrrrt'R, but may be due directly to compression of the trachea or the left 
hronrlrni:;. Ti may occur with marked strider. Loss of voice and hoarsene:::s 
arc ron~equcnccs of pressure on the recurrent laryngeal, usuall y the left. 
inducing either a spasm in the muscles of the left vocnl cord or pnral_y!-1 is. 

Pnrnlysis o[ nn abductor on one side may be present without :rny symp
toms. His more partieularly, as Semon stales, when the pnrnlytic conl rac
lures supervene thnt the attention is called to laryngea l symplom~ . 

lfrf'lu orrlwge in thoracic ancurisrn may come from (a) the so[t granula
tions in the trachea at the point of compression, in which case the spul um is 
hloocl tinged, but large quantities of blood are not lost ; (b) from rupture 
o[ the sac into the trachea or a bronchus; (c) from perforation into the lung 
or erosion of the lung tissue. rl' hc bleeding may be profuse, rapidly provi ng 
fatal , and is a common cause of death. It may persi t for weeks or months. 
in which case it is simply lurmorrhagic weeping through the sac, which is 
exposed in the trachea . In some instances, e\·en after a very profuse h::cmor
rhage, the patient recovers and may live for years. A man with well-marked 
thoracic aneurism, whom I showed to my class at the U ni\lersity of P ennsyl
va ni a and who had had several brisk ha-morrhages, died four years after. 
having in the meantime enjoyed average health. Death from h::cmorrhage is 
relatively more common in aneurism of the third porti on of the arch and of 
the descending aorta. 

Difficulty of swallowing is a comparatively rare sympt om, and mns be 
clue either to spasm or to direct compression. The sound should neve r be 
passed in these cases, as the ccsophagus may be almost eroded and perforation 
o[ the sac has taken place. 

H earl Syrnploms.- T'nin has been referred to; it is often angina! in char
acter, and is most common when the root of the aorta is involved. 'l'he h{'a rt 
is hypertrophi ed in less thnn one half the cases. 'J'he aortic va l\'CS are 
i--ometimes incompetent, ei ther from disease of the segments or from stretch
ing. of the aortic ring. 

Among other signs and symptoms. yenous compression , which has alreaclJ' 
hcen mentioned, may invoh'e one subclarian or the superior rena cam. _\ 
curious phenomenon in intrathoracic aneurism is the clubbing of the fingers 
:ind incurvi ng of the nails 0£ one hand. of which two exa mples have been 
nnclcr my care, both without any special distention or signs of venous en
gorgement. rrumors o! the arch may invol ve the pulmonary artery, pro
ducing compression, or in some fastances adhesion of the pulmonary seg
ments and insufTiciency of the valve; or the sac may rupture into the artery, 
an accident whi ch happened in two of my cases, producing jnstantaneous 
death. 

P1171il Symv foms,__...Thef:e may be due to, first, pressure on _th e Ryrnpri
theti c, which may cause dilata ti on of one pupil when the corU 1s irritat(•d 
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contraction "hen llie nerve is paralyzed. Flushing o( the side o( lhe Caee 
ancl enr. incrca~cd temperature, and sweating may be present. Secondly, as 
Ainley Walker ancl ll'all have shown, the anisocoria is most frequently clue to 
vascular conditions-with low blood pressure in one carotid the pupil on that 
side js clilatcd, with high pressure contracted, and in 2G cases of aneu rism 
they foun d a rclntion between the state of the pupil and the arteries on the 
same siclc. rl'l1irdl,v. in n few cases the anisocorja is a parasyphilitic mani
fC'slation a~:;ocialcd with the Argyll-Robertson phenomenon and absent knee
jC'rkR-ihc Hahi1rnki syml romc. 

An X -ray exnminnt.ion should be made in all doubtful cases. 'The fluoro
~ropc gives an accurate picture of the situation, the size, :rncl the relati on lo 
the heart. F.vcn a snrn ll sac ma y be !'een. Jn several cases I have known the 
dia gnosis. to TCRt upon it nlone i~1 cases in which sc:rrcely a physical sign was 
p1·c,ent. Railer nncl Pfnhlcr hnvc sl1own that a condition or torluosity of the 
aorta, clue to nrtcrio-sclcrosis, mny ex ist. suggesting very strongly the pres
c11ce or aneurism, particularly on examination with the flu oroscope. 

ri1he clinica l picture or ancurism of the aorta is extremely va ried. Many 
cases prc~l'nt chnractcri5tic symptoms and no physica l signs, while others 
have well-markrd physical signs and no symptom s. . 

Diagnosis. - .\neurism or lhe aorta may be confou nded with: (a) The 
,-iolcnt throbbing impulse of the arch in aortic insufliciency. 1 ha ve already 
referred to a cm:c of this. kind in which the diagnosis of aneurism was made 
by sc\"eral good observers. 

(b) Simple IJyllamic Pulsalion.-This is common in the abdominal aorta, 
hut is rare in the arch. A ca!'c which came under the care of William l\[ur
ray a nd Hramwcll presented, without any pain or pre~:.ure symptoms, pulsa
tion and dulne:.s ove r the aorta. The condition graduall y disappeared and 
was thought lo he nc11 rotic. 

(c) l)i ~location of the hea rt in curvature or lhc sp ine may cause great 
displacement or th r aorta, so that it has been known lo pul sate forcibly to 
lhc ri ght of the sternum. 

(d) Solid T1111wrs.-\Vhen the tumor projects externally and pulsates lhe 
difficulty may be considerable. Tn tumor the heav ing, e-xpansile pul sation is 
absent, and there is not that sense of .force and power whi ch is so striking 
in the throbbing of a pcdorating aneurism. There is not to be felt, as in 
aortic aneuri!'m, tl1c shock of the heart sounds, particularly the diastolic 
shock. Au!'ctiltalory sounds are less definite, as large aneurisms may occur 
without murmurs; and, on the other hand, murmurs may be heard over tu
mors. rrhc greatest difficulty is in the deep seated thoracic tumors, and here 
the diagno:.is may be impossible. The physical signs may be indefinite. The 
ringing aortic second sound is of great importance and is rarely, if ever, 
hean] over tumor. Tracheal tugging is here a valuable ~ i gn. Pressure phe
nomena arc l c~s common in tumor, whereas pain is more frequent. The 
general appcara nre of the pati ent in aneurism is much better than in tumor, 
in which there may be cachex ia and enlargemen t of the glands in the a"Xilla 
or in the 11cck. H rn llhy, slrong rnnles who ha ve worked hard and have had 
syphi\i :. nrc the most common subjects of ancurism. Occasionally cancer of 
the ccsophagus may sj mulate aneurism, producing pressul'e on the left 
bronchu ~. 
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(e) Pul•aling Pleu,.isy.-In cases of empyema necessitatis, if the pro
jecting tumor is in the neighborhood of the heart and pul~ates, the condi
tion may readily be mi!::;taken ior ancurism. The absence of the hc:wing, firm 
distention and of the diastolic shock would, together with the history and 
the existence of pleural effusion. determine the nature of the case. Ir neces
~ary, puncture may be made with a fine hypodermic needle. Jn a majority 
,.r the cases or pul~ating pleurisy the throbbing is diffuse and widespread, 
111odng the whole side. 

Prognosis.-Thc outlook in thoracic aneuri!:'m is always grave. Life may 
he prolonged for some years, but the patients are in constant jeopardy. Spon
tnrn.•ous cure i8 not very infrequent in the small sacculatcd tumors of the 
a~cencling ancl thoracic portions. The caYity becomes fillccl with laminre of 
firm fihrin, which become more and rnorc dense ancl hrml, the sac shrinks 
considerably, and finally lime salts are deposited in the old fibrin. 'l'he laminre 
of fibrin may be on a level with the lumen of the vc.;;!-icl, causing complete 
obliteration of the sac. The cases which rupture externally, as a rule. run a 
rapid course, although to this there are exceptions; the sac may contract, 
become firm and hard, and the patient may live for five, or cYen for ten or 
twenty years. The cases which haYC lasted longcnt in my experience have 
been those in which a saccular ancurism has projected from the ascending 
arch. One patient in Montreal liad been knO\\·n to have ancurism ior eleven 
years. The ancurism may be enormous, occupying a large area or the chest, 
and yet life be prolonged for many years. One or the mo~t rcma:-kable in
stances is the case of dissecting aneurism reported hy Graham. The patient 
was inrnlidecl after the Crimean War with ancurism of the aorta, and for 
years was under the observation of J. J[. Richardson, of Toronto. under whose 
~arc he died ill 1885. The autops.y showed a henlccl ancurism o[ the arch, 
wilh a dissecting aneurism extending the whole length of the aorta, which 
formed a clouhle tube. 

Treatment.-ln a large proporlion of the cases this can only be PALLIATIVE. 
Sti1l in every jnstance measures should be taken which are known to promote 
clotting ancl consolidation within the sac. In any large series of curecl aneu
r isms a considerable majority of the patients have not been known to be 
subjects of the disease, but the obliterated sac has been found accidentally at 
the post mortem. 

The mo~t satisfactory plan ln early cases. when it can be carried ont thor
oughly, is the modified Yalsa!Ya method adYised hy lhe late :Mr. Tufnell, of 
Dublin, the essentials of which are rest and a restricted diet. The rest should, 
as far as possible. be absolute. The reduction of the daily number of heart 
beats, when a patient is recumbent and without exert.ion, amounts to many 
thousands, and is one of the principal advantages of this plan. Mental quiet 
$:hould also be enjoined. 'l'he diet advised by Tufnell is extremely rigid
for breakfast, 2 ounce~ of bread and hntter and 2 ounces of milk or tea; 
dinner, 3 ounces of mntlon and 3 of potatoes or bread and 4 ounres of claret; 
supper, 2 ounces o( hread and butter and 2 Olll1CC'S of tea. rl'his low diet 
diminishes the blood rnlume ancl is thought also to render the blood more 
fibrinous. "Total per diem, 10 ounces of solicl food and 8 ounces o[ fluid. 
and no rnorc.n 'This treatment should be pursuea for sevcrnl months, but, 
except in persons of a good deal of mental stamina, it is impossible to carry 

56 
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it out for more than a few weeks at a lime. It is a form o[ treatment adapted 
only to the sarcular form of ancurism. and in ca~l'S of large i:;acs communi
cating with the norta by a comparatiYely small orifice the chances o[ con
solidation arc fairly good. Unquestionably rest aud the restriction of the 
liquids arc the important part~ of tl1c treatment, and a grcafrr variety and 
quantity of food may be allowed with adrnntage. If this plan ran not be 
thoroughly carried out, the ]·aticnt should at any rate he advisccl to lirn a 
very quiet life, moving about with deliberation anrl aYoidin~ all sudden men
tal or bodily excitement. The bowels should he k<-pt regular. and constipa
tion and straining should he carcfu11y aroidcd. Of medicines, iodide of 
potassium, as adYiRcd hy Bnlfour, is o.f great Yalue. It may be given in doses 
of from 10 to 20 grains (0.G to 1.3 gm.) three times a day. Large r do,es arc 
not nece~s.ary. The mode of action is not well 11nderstoocl. It may act by 
incren:-ing the secretions and so inspissating the blood, by lowr•ring the blood 
pressure, or, as Balfour thinks, by causing thickening and contraction o[ 
the sac. The most striking effect of the iodide in my experience has been the 
relief of the pain . The e,·idencc is conclusive that the syphilitic cases arc 
more benefited by it than the non-syphilitic. All these nwasures have little 
value unless the sac is of a suitable form and size. The large tumors with 
wide months communicating with the ascending portion of the aorta may be 
treated on the most approYed plans for months without the slightc't influ
ence other than reduction in the intensity of the throbbing. A patirnt with 
a tumor projecting into the right pleura remained on the most rigid Tufnell 
treatment for more than one hundred clays, during which Lime he also took 
iodide of potassium faithfully. The pulsations were greatly reduced and 
the area of dulncss climini::hed, and we congralulntcd ourselves that the sac 
was probably consolidating. Sudden death followed rupture into the pleura, 
and the sac contained only fluid blood, not a shred of fibrin. In cases in 
which the tumor is large, or in which there seems to be very little prospect of 
consolidation, it is perhaps better to advise a man to go on quietly with his 
occupation, avoiding excitement and worry. Our proicssion has offered many 
examples of good work. thoroughly ancl conscientiously cnl'riecl out, by men 
wit.h am•urism of the aorta, who wisely, I think, preferred, as did the late 
Hilton Fagge, to die in harness. 

8L'BGrC.\L MEAsl:nEs.-Tn a :few cases consoliclation may be promoted in 
the sac hy the introduction of a foreign body, such as wire, horse-hair, or 
by the combination of wiring and electrolysis. Moore, in 186 ~' first wired 
a •ac, putting in 78 feet of fine wire. Death occurred on the fifth day. Cor
radi proposed the combined method of wiring with electrolysis, which \\"US 

first nscd by Burrrsi in 187D. Ilis patient livrd for !lircr and a ha! f months. 
Horse-hair, watch-spring wire, catgut, and Florence silk han:~ been used. 
Tiunncr reports the stali>tical results of both mrlhocls up lo Orlober, moo. 
\Yith Moore's method (wiring-) 14 cases were treated, 8 of thoracic aneurism, 
all fatal; 6 aneurisms of thr abdominal aorta, 3 of whirh were surcr~sful. 
Of 23 cases treated by wiring and electrolysis ("Moorc-Corradi rnelhorl) 17 
were thoracic and 6 abdominal. The thoracic ca~rs of nosem~tirn. Stewart, 
and Kerr, and the ahdominal cases of Nohle and Finney (Ca~c V), wrre 
rncrcsi::.ful. Jn 8 of ihc 23 e:ascs there were amC'liomlion of i::.ympto1rn; an1l 
prohnhle prolongation of life. The most favorable casci::. arc those in whieh 
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thC' nneuri::m is saccu1ated, but this is a point not easily determined, nn<l 
oflen from a !'ac particularly favorable for wiring there may he secondary 
projt•dions of gn·at thinness. rrhc sudden filling by clot of an aneurism of 
the cu'liac axis of the superior mesenteric artery may n ·s1ilt fatally from 
infarc:t of tht• inlt•stine. .. 

0TJJElt CONDITTOXS REQUIRING TREAT~lENT.-Prcs.surc on n~in:::. causing 
engorgement, particularly or the head and :nm~, is sometimes promptly re
lic\'(•d by free \'l'l1Cl'l'CtiOn, and, at any time during the COUI'~(' of fl thoracic 
aneuriRm, ir attack!::. or clyspncca with 1iv idity supcr\'cnc, bleeding may be re
sorted lo with great bcnrfit. H has the advantage also of promplly checking 
the pain, for which i:;ymptorn. as already mentioned, the iodide of potn..-=sium 
often gives rrlirf. ln thr finnl stages morphia is, as a rule. rn:icess.nry. Dysp
nwa, if ai-:Roc·iatcd with cyanosiR, is best re lie\·ed by bler(ling. Chloroform 
inhalations may br T he quest ion ~ometimrs comes up with refer-
rnce to lraehrolomy in ca~es or urgent clyspno..~a. -, r it can be :..ho\\'n 
hy laryngoscopir C'xaminnf ion that it is due to bilnlcral nhductor parnly:::is 
the trachra mny he opened, but this is extremely rnre, and in llC'arly every 
inl"hmcc the urgrnt cly~pn(('a is caused by prrssure ahout the bifurcation. 
When thr ~ac nppran; rxkrnallj' and grows large, an ice hag or a belladonna 
pla:.;tcr may br applied to allay the pain. In some instances an elastic sup
port may he u~rrl with advantage, and I saw a phy5iciau with an enormous 
l'\ternal aneuri~m in the right mammary region who for many monllis had 
obtained grrat rel id hy an elastic support, passing O\'er the shoulder and un
der the aTm of thr opposite side. 

The calcium ~alt:;; rnn~· be giYen to influence coagulation, and the nitrites 
if the blood pre~surr is high, but rest and diet, restriction of tile fluids, and 
frer purgation nrr usunlly more effectua l than drugs in reducing blood 
pre::.::.ure. 

AN IWH ISM OF 'l'H E ABDO~UNAJ, AOli'rA 

Of 2:1:3 ra~rs collce:tecl by Nixon, 207 wcrf' in males, 26 in females; 121 
Wl'l'C hrf\\'C'en llH' ngc•s of twenly-five and forty-fivr. Nixon reports a car;;e 
in a syphili!ic girl of twenly. Sixteen ca~es occurrrd nmong 16,000 ad
rni:-~ionR at lhc .Johns H opkins Hospib l. 

Pathology.-'l'he sac is most common just below the diaphragm in the 
m·ighhorhoocl of the CCX'line axis. The tumor may he fus iform or saccuh:.ted, 
an cl it is i;omcl imes multiple. Projecting backward. it erodes the vertelm:e and 
nrny cn11!'.c n11mbnc~~ :rnd tinglin~ in the lrg::. and finally paraplegia, or it may 
pH:-s into !he thorax and burst into the pleura. "More commonly the sac is 
nn lhe antnior wall and projects forward aE a definite tumor, which may be 
rithrr in the miclcllc line or a litllc to the left. The tumor may project in 
the l'piga~tric region (which is most common), in the left hypochondrium, 
in !lit: left flank, or in the lnmbnr region. When high up brneath the pillar 
of thf' dinphragm it may attain considerable size without being very apparent 
un palpation. When it ruptures into the retro-peritoneal tissues a tumor in 
the flank may hl' fonnrd gradually, wliirh enlarge:; with \'C'l'.V little pnl~at i ou. 
1t may hP mislnken fo r n rapidly growing sarcoma or for appendicitis, and 
an operation may he performed. 

T he symptoms are chieAy pain. ''ery often of a neuralgic natu re, passing 
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round lo lhc ~idc>s or loralizcd in the back, and more p<'rSititl'nl and intense 
than in any otlll'r \ari<:ly of ancurism . Gast ric symptoms, part.icularly. vom
iting. ma.v he early and dl'ccpli\'C features. Retardation of the pulse m the 
femoral artery i~ u wry c·ommon symptom. 

Diagnosis and Physical Signs.- Jnspeciion may show marked pulsation in 
lhe cpiga:-:1 ric Ro11wlimcs a definite lumor. A thrill jg noi uncommon . 
T he pul:::ation forcilM, cxpan~il e, and sometimes double when the sac is 
larg<' ancl in contac-l with l he pericardium. On palpation a definite tumor 
can be fell. J [ large, there is some degree of dulncss on percussion, which 
mmnlly mcrgcR with th at o[ the Ie[t lobe of lhe li ver . On auscultation, a 
Ry~lo li c murmur iR. :-is a rule, audible, and is ~omcli mes best heard at the 
bark. A <li:i~lolic murnnir is occasionally present, usual ly ve ry so ft in qual
if y. One of the commoncRi of clinical en ors is lo mi stake a throbbing aoria 
for an aneuriRm. I i is lo be remembered that no pulsation, however forcible, 
or the prPRC1nce of n. lhriil or a systoli c murmur, justifies the diagnosi s of 
ahclorninal ancmii>m unl e!?-s there is a definite lmnor which can be grasved 
and which has an e:rpan~ile pulsation. Attention lo thi s rule will save many 
error;.;. 'l'hc lh robhi ng aorta-the "p rete rnatural pulsation in the e piga~
trium,'· a~ Al lan Burns calls it-is met with in al1 neura sthenic condition..::. 
particularly in women. I n an:rmia, particularly in some instances of trau
matic amPmia, the throbbing may be very great. Very frequently a tumor. 
of !he pyloru~, of lhc pancreas, or of the left lobe of the liver is lifted ll'ith 
ench jmpulRc of the aorta and may be confounded with aneurism. 'The ab
~cnce of the forc·ihlr expan::;i le impulse ancl the examination in the knee elbow 
po~ition. ·in \\hich lhc tumor, as a ru le, ialls forward, and the pulsation is 
not Uwn c·omrni1 11i cakd. suflicc for differentiation. 'rhe tumor of abdominal 
ancurism. though usually fixed. may be very freely movable. 

Prognosis.-'1'111.' ou tl ook in abdominal aneurism is bad. A few ca~cs heal 
sponlam•on,Jy. Ilcalh may result from (a) complclc oblileralion of the lu
men liy club;; (b) compression paraplegia; ( c) rupture (which occurred in 
J,".i"3 of' lhc 2a:~ CtHWS in N ixon's se ri es) either into the pleura, rctroperitoneal 
tis:-:ue~, 11t'ritoncun1, or the i11lcstines, most com monly into the duodenum ; (d) 
ernholi~m or the superior mescnteric artery, producing infarction of the intes
tines. 

'!'lie treatment is ~uch as already advised in thoracic aneurism. \Yhcn 
tlw nneuri:-.m is low down pre~Rurc has been successfull y applied in a case 
by ::\l urrn_y, of Xc·w<:ustlL'. IL must be kepi up for many hours under chloro
form . 'l'ht' p1an i;.; 11ol without risk, as patients have died from bruising and 
injury. of tJI(' ~ar. Xinc ra!'es in my series were ircated surgically. In two 
t~w wiring nn<l el('drolpis were followed by great improvement ; one man 
h Yed fo r thn'(' ymr::. 

ANEUlllSM 01•' 'J' \Tll BRANCHES OF THE ABDOMINAL AORTA 

The cceliac axis iH ilF-cl r not infrequently involved in aneurism of the 
first !'orlion or tlw ah1lon1inal aorta. Of its hra11chcs, the splenic artery is 
ocr11s1on;il ly Uw l'.(·al of ancuri sm . This rnrcly causes a tumor large enough 
lo he f~lt; sornl'l 1111rr-:, . h owC\'CT\ the tumor is of large size. I have reported 
a case 111 a man, agctl Lhirly, who had an illness of several months' dura-



ANEURlS)f RGl 

lion, i=; \'ere epiga~tric pain and vorniling, which ll'd his physician::; in Xcw 
York lo diagnose ga5'lric ulcer. Thcrc was a d('ep ~l'all'd lumor in the lrft 
hypochondriac rPgion. the <lulnr!=s of which m<•rge1l ,, ith that of the spleen. 
'l'hrrc wm: no pul:-:aUon, but it was thought on one oc<·a:-;ion that a bruit was 
heard. The chief S>'mptoms while under oh~crnllion '''l'l'C rnmiling, ~everc 
cpiga~tric pain. occasional hremalemesis, and finally sc,·<·rc h:Pmorrhagc from 
the howcls. ~\n aneurism of the splenic artery the size or n coco;mul was 
situated between the stomach above and the transvcr1"c colon helow, :111<1 ex
tended to the right as far as the 1cvel of the navel. The !'ac conlai1wd cll'n:-:ely 
laminated fibrin. lt had perforated the colon. J luwe twirl' ~ecn $111ai1 
aueurisms on the splrnic artery. or 39 instancc•s o[ 3lll'lll'i~m on the hr;rnchcs 
oI lhc abdominal aorta collected by Lebert. JO were of lhe splcnic arlen·. 

Of aneuri'm of the hepatic artery Holland has collcclecl 10 r<1'CS (1008), 
o_f which 2·1 we re ex tra-hepatic. Jn Rolland 's case there \\'C'l"t' three ~acs-all 
intra-hepatic. Jh1pture took place jn 32 cas0s-in lG into the peritoneal ca\·
Hy1 in 13 into the bile pa~sagcs. The sac is rarely largr. but in the case of 
Wollma1111's it was as large as a chi ld's head. No ca~<· hns li0cn diagno;-::ccl. 
Chole li thiasis and duoclcna1 ulcer arc tl1c condition~ for which it js mot't 
likely to be mistaken. Jn Ross and Oslcr's ca~c the li Yrr was enlnrgcd, with 
sympl0111 i5 or pyremia. 

Ancuri~m of ll1c superior mesenteric artery is not uncommon. Tlw 
diagTio~is is sca rcely possible from ancurism of the Plu,f!ging or the 
branches or of the main stem may cause infarction of the howcl. 

Renal Ai'tery.-Ticnry l\lorris has collecfrcl 21 in!-iblllc<':-; or ancuri:-:ni:, 12 
of which arose from jnjury. :Many of them were fal~r . Pul~ation and :1 bruit 
arc not alwayR present. Four ca~es were operated upon; thrrc rL'C'OYcrcd. lu 
a case of Keen's the tumor and the kiclnc,v were rrmoved together. 

Pulmonary Artery. -Primary aneuri8m of the trunk is very rare. Of 
the branches there arc two varieties: (a) The acute cmholic. whi<'h nHLY be 
multiple, arising in connection with thrombi in the Yrins or a septic cn<lo
carditis in lhe ri ght heart. (b) The small ancurisms in the walls of pul
monary cavjtics, already considered. 

ARTERIO-VENOUS ANEURJSM 

In this form, known to Galen, but first accural<'ly <k:<crilwtl hy lhe great 
William Hunter, there is nlmormal communication hrbrrcn :111 artery and a 
vein. When a tumor Jics between the two it is known a:-; rnriwgr ruu·11ri:>m .: 
when there jg a direct communication wW1out tumor the n~in i~ chidly dis
tended and the cond ition is known as ancurismal rari.r. 

While it may occur in the aorta, it is much more common in the periph
eral arteries as a result of slab OT gunshot wound~. 

An aneurism of the ascending portion of the arch ma_y open directly into 
the vena eava . Twenty-nine cases of this lesion have hcen analyzed hy Pepper 
and Griffith. Cynnosis. crdema, and great distrnlion of the veins of the upper 
part of the body arc the most frequent syrnploms, nnd develop, as a rule, 
with suddenness. Of the physical signs a thrill is present in some cases. A 
continuous murmu r with systolic intensification is of great diagnostic value. 
'['hurnam (Medico-Chirurgical Transactions, 18'10) gave lhc first accurate 
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account of this murmur ancl of thi s characlcrislic lypc of cya no~i!'. There is 
only one condition with which it could be con roundcd, \'iz., the remarkable 
cya nosis of the upper part of the body which follows cn i.h ing accidents to 
the thorax. Jlcrforalion between the aorta and pulmonary artcr.v cau!'=CS vrr.v 
much the same symptoms. In a :£cw cases an ancuri sm of the abdominal aorta 
perforates the inferior vena cava-ccclcrna and cyanosis o[ the legs and lower 
half of the body, and the distinctive thrill and mu rmur arc present. 

l n the artcrio-Ycnous ancurisms which follow stab ancl bullcl wounds of 
the subclavian, axillary, carotid, femoral, and poplitcal arteries the cliuical 
features arc most characteristic. First, the veins enlarge as the arteria l blood 
flows under high pressure into them. The affected Ji111b may be g reatly 
swollen and in a young person may lengthen, and the g rowth of lrnir is in
creased. Secondly, a strong thrill is felt, ol maximum inlensity at the site of 
the aneud sm, but someti mes to be felt at the most di stant parts of a limb. 
Thirdly, the characteri stic continuous murmur with systol ic intensi fica tion 
is 11eard. ln th e external arte ries the condition m:iy persist for )'Cars before 
di sability is caused by enla rgement of the veins and owclling of the limb. 

POLYARTERITIS ACUTA NODOSA 

(Periarleritis Nodosa) 

A se ries of cases has been described in which sma ll aneurisms occur on 
the arteri es of the muscles and ,·iscera. The first ca~e was reported by Kus~

maul and Maier, and about 19 cases in all have been described (Dickson). 
A case, agreeing clinically with tile others, has occurred in my wards. No 
autopsy was pcrmillcd, but the nodules were felt in the abdominal wall before 
dcalh. The case is reported by Sabin (J. JL H. J3ullcl in, 1901). There are 
marked thickening of the intima and infiltration of the other coats, with a 
nuclear growth almost sarcomatous. 'rherc arc two theories : one, that the 
nodules arc aneuri sms clue to syphilis or to congenital weakening of the 
artc rj cs; the other, that they a.re aneurj sms secondary to an inflammatory 
process like the infectious granulomata . 

The ca~cs have occurred chi efly in men between the ages of twenty seven 
and fifty two ; the course is from eight to twelve weeks. The patients com
plain of weakness. The symptoms correspond with the s ilualion of the lc
f'io ns; thus their presence in the muscles is associated with pain, wcaknes~, 
and sometim es paralysis and atrophy. The nodules arc ubu nrlant in the ali 
mentary tract. '!'he severest symptom is epigastric pain; there is loss of 
appetite, thirst, vomiting, constipation, or diarrhma. The di sease is febril e 
at first, but the temperature sinks to subnormal, while the pulse remains 
rapid. When the cerebral vessels are involved there arc headache, excitement, 
con\'ulsions, and optic neuritis, and the diagnosis of meningitis is made. The 
anremia is extreme. In our case the hremoglobin was 21 per cent .. the red 
blood-cells 1,704 ,000. The leucocytes reached llG,000, of which Dl per cent. 
were pol31morphonuclcar forms . The urine is scanty, of low speci fi c gravity, 
with albumin and casts. Urea is excreted in small quantities, but the mind 
is clear. 



SECTION X 

DI8EA8E8 OP TIIE DUCTLE8S GLANDS 

I . DISEASES OF THE SUPRARENAL BODIES 

1. ADDISON'S DISEASE 

Definition.-/\ disease clrnrn.dcrizccl by muscular and vascular aslhcnia, 
irritalion or the slo111ach, and pigmcntat.ion of lhc ski n; due cilhcr lo lubcrcu
lo:-i:.; o r t1lrophy o f ihc adrenals, or lo clcgcncraliYe changes in ihe chrornaffin 
l'j';o;lcm generally. 

The rccognilion of lhc disease is due to Addison of Guy's Jl ospital, whose 
monograph on " The Constitutional and Local Effects of rnscasc oI lhc 8upra
rcnal Capsules'' was puhlh•hed in 1855. 

Etiology. -1J'hc di~ea~c is rare. Only 17 cases came under my obscrYalion 
in the l'nill1<l HlalC'~. 111 ]argc clinics a _yt·ur or more may pa~s without a 
case. :J[;1Jrs arc more frequently aUackccl than females. ln Grccnhow's analy
i;is of 183 cast's, 119 were males and 6-1 feuialcs. 'l1hc majority or e:asc:; <X:cur 
hctwccn thl' twentieth and fortieth years. A congenital case has been de
scribed. in whi<:h lhc child Ji,·ed for eight weeks, and post mortem lhe a<lrenals 
were found lo be large nn<l cystic. In a few cases a blow on the abdomen or 
h11ck lrnH prc('Cd('d the onset. A certain number of cases have been associated 
with Pott's di~case. 

Pathology.-'!10 under!'lancl the remarkable c:haractcr or Addison's disease 
it is ncc·essary to have an idea or the structure and function of the supra
renal bodies. The corlcx o.f the glancl is an epithelial struclurc, lite medulla 
consi!'=.ls of an irregular mc)::hwork of consecutive tissue, including large multi
nudealcd cells, non-rncdullatcd ncne fibres and nenc cells, and in addilion 
large polymorphous cells, which in chromic acid solution take on a brownish 
pigmenlalion, and are spoken o[ as chrOf!:rnllin cells. Exlra-a<lrenal chromallin 
('ells arc found in the ganglia of lhe abdominal sympalhclic syslem an<l in 
ccl'lain strudure::; sihwled along the cour:::e or the aorla and ;Jre known as 
paragang-lia or Zuckerkanclrs bodies. TheEc cliromalfin cells ha.vc also been 
found in tlw carotid glands and, accorc.ling lo e:o111e authors, in the coc:csgeal 
gland. the pnrornrium and lhc cpidydimi::;. Collectively these structures are 
spoken of a~ ll1t• "chromaflin ::ystcrn." 

Hcrnon11 of the ~uprnrenal causes death in animals by progressive weakness 
and toxx111ia. 

The specific function of the medullary portion of lhc gland and of lhe 
chromaflin system i!'=. to furnish an internal sccrcUon known as epinephrin, 
which controls blood pressure, acting on peripheral neuro-rnuscular elements 
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in the artcrioll's, promoil'S the adi,ity of the skeletal mu::l'ln>, awl in ~nllll' way 
controls the mctaLoli!'m of the pigment of the skin . The n•marl~ahlc di~{·on•ry 
of SchMcr and Olin.·r of the blood pressure raising prnpC'rty of t!H.>~c glands 
is almost the only po:'.-itivc fact we know in connection wilh their fum:tion:;;. 

Glycosuria is al!'o caui:;ed by the injection of (:pi 11ephri11, and iu :.rnimals a. 
form of artcrio-sclcrosis, probably due lo the hjgh blood prc•:-:surc. Following 
this discorcry many thl'ordical conceptions ha'e been entl'rla111cll o{ the rela
tion between a defect of the adrenal secretion and asthrnic affections, and it 
is suggcstcU that adrenal insuffic:iency itself plays an important rUle in .acute 
infections, in tuberculosis, an<l many wasting diseases, witi'1 which it is rntcr
esiing to note that increased pigmrnlation may be as~ociatcd . 

Epincphrin has been shown to be present in the chrornafTin bodies, so that 
we may take it llint the chromaffin system has cYcrywhcrc the special function 
of providing a material which keeps up the vascula r lone. 

l n some way, too, it controls the pigment metabolism. Abolilion of tbe 
function o[ the Fiuprarenals, or marked irritation in the chromaffin tissues 
in the ab<lomcn, ns in tuberculous peritonitis or jn aneudsm, is associated with 
a g reat increase in the pigrneatalion of the skin. 

\re ha,·c no positi,·e knowledge as to ihe function of the cortex of the 
glands. Apparently it has some influence upon saual ;:icli,·ity an<l pregnancy. 
'!'his portion or the capsnles becomes twice its normal thic:knc:-s in pregnant 
rabbits. Hyperplasia o{ the cortex or tumor formations may be associated with 
precocious sexual dc,·elopmcnt) and l1ypoplasia o[ this part with infantilism. 
It is also suggcstcll that the Mrlex produces bodies which neutralize the poison
ous products of nitrogenous metabolism and in this way prevent auto-intoxi
cation. 

Morbid Anat omy.-Thcrc is rarely emaciation or nmcmia. Tio1lcston thus 
summarizes the com1ilion o{ the snprarcnal bodies in A<l<lison's disease: 

"1. The fibro-cascous le~ion due to tuberculosis-far the com1nonest condi
tion found. 2. Simple atrophy. 3. Chronic intcrstitin l innammalion leading 
to atrophy. 4. l\Ialigmmt <liscasc lnn1ding the c:ipsulcs, inc luding Addison's 
case of malignant nodule compressing the suprarcnal Ycin. 5. Rlood extravas
atecl into the suprarcnal bodies. G. Ko lesion of the supran'nal bodies them
seh·cs, but prcs~ure or inflammation inrnlring the scmilunar ganglia. 

"The first is the only common cause of .Addison's <liseasc. rrlie others, 
with the exception o{ simple atrophy, may be considered as \"Cl'j' rare." 

The DCl"YC•CCllS or the semilunar gnnglia h:.ne been found degenerated and 
deeply pigmented, and the nones sclerotic. The ganglia arc not uncommonly 
entangled in the cicalric:ial tissue about fhe adrrnals. The chromaffin cells 
in the sympathetic ganglia and in the abdominal plPxuses g<'ncrally disappear. 
The cases of extl'nSi\"C destruction of the glands without .\dcli~on's disease arc 
explained by a persistence o[ the chromallin strnctures elsewhere, while exten
sive inrnlvcment of the extra-capsular chrornaffin system may itself be suffi
cient to cuui::e the symptoms, the adrenals themsclYcs being intact. 

Few changes or imporlance arc founU in othrr org:.1 ns. T he spleen is oc
casionally enla rged; the thymus may be persii::.Lcnt. rl'hc olhcr organs show 
only the alterat ions associated with a prolrnclcd illness. 

Symptoms.-] n the words of Add ison, tile characlcrislic symptoms are 
"anremia, genera l languor or debility, remarkable fceblene~s of lhe heart's 
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ac·tion, irrilnhility of the ~tonrnch, and a pc<.:uliar clrnngc of color in the 
st in.'· 

TJ1p on~('( i:-;. nR a mh•, insidious. The freling~ of wcakne'l.s, a_::. a rule, 
pn•(t<l1· tlH' p1.~1·1111tatinn. Jn oth('I' in~t<lll<:C'~ tht> g;1.?.fro-intc:--tinal symptom~, 
fop m·al.;iw--.:. nnd th(' pigmC'ntation come on fo~dhC'r. There arc a few ca~cs 
in tl1L' likr<1ture in whi<'h the whole proerss h:1s hlcn ncutr. following a s;1ock 
or somr .. pl't·i:ll dqwe~i-:iun. There are thr<.'C important symptoms: 

(n) PHt\H'\"T \TIOX OF TUE RKTX .-'Th i~. a::; a rule. fin~t attracts the atten
tion of !]Jl• Jl<llil· n t"~ fritn<h. rl'hc grallC of coJuralirn 1'<111l!lC: from a light 
,r1·ll11w lo a dl'rp hrown, or e•:cn black. ln t~ pic·~il cases it is diffuse, Lut ah\·~1ys 
<lrrp r on tltl' L·:xpot:ed 1nuts nrnl in thf' rcgic111s wlwre Uic normal pigmrntatiou 
is rno11' int.·ni::t'. ns the arcohc of the nipples and abnnt the gcJJital;;; al~o ,dkT
en•i· the «].:1 11 i.;; comprc::sed or irritated. <ls Ly the waisibanll . . At first it may 
b0 umfirn·rl lo tl:c Ince :m<1 hands. Oe:ca sion;1ll y il is nbsrnt. Pakhcs show
in~ nt10ph: of pignH'Ut, leucoderrna. Piny o<:cur. The pigmentation is fou nd 
on tln~ 1:HH:011:; rnl'mhrmws of t!ic mouth, tonjunc-tiHc, and ra.uina. Pig
mc·11tntion of tlic 11111c.·ous membrane is nol di!-=.li1wtiYc. ll has been found 
iE c-hronic· ~ tomnd1 trouble". cle. (Fr. Hchnltze), nn<l i!; common in \ht· negro . 
. \ jlDlt'hy pigmrnliltion of !he serous mrmhr:incs h:-is oltl'n bei•n found. Orcr 
the <lilfo:-:rly pigrncntcd shi11 there may \jp little' nio\r• lil~P epo!:- o( Ller'p~r pig
lll''ntitliun, nml upon the tru nk . partic-1darly on thr lower abdomen, it may 
bi..' ""ribhc·il" likt thl' sand on lhc H'a.:>horc. 

(U) U \-;n:0-1\TEsTJX.\L ~\:\U"l'O:\rn.-The <liseni:;c rnay ~et in with allacks 
of nau:-:ra ;rnd rnrniling. spontaneous in c-lw.rac·tl·r. Toward the clo!"e there 
mn.v he pain with rPiradion of the ab<lo1111·n. rind even feature::; ::ugge::;tiYc of 
prritonit is. 1\ m:-irkt>d anorexia ma.v be prl'Sl'11t. The ga..;tric symptoms are 
\';Jriabk throughout thr coursP; occnsinn ~11!,r lli<•y are absent. A Hacks of diar
rJir,.;1 an• ircq1u.•nt nnd c·on1r on without oh\·ions cau;:c. 

m:rn\';~~t·~;·1~1~~,];, ' :~~ ~ h~<';;:~;tot;~~,~~·:~~1-~'.stir fen\ 11~~ ~~c ~~·~li ~~~~'.1~~c17~~~io~: 
or l11c patient 111ay cornplnin con~tnntl,r !ired. The \\"(•n kness is 
spe(·iiill,r m:1rkcd in the mu~tula r an<l sys.lrms. There mar be 
ni1 1•:xl 1TllH' 11Pgr11e of mll.::cular pro~ tration in an indiYitlual apparent\ .\' well 
nnuri:-.!ir•d, wh0..,0 111U~l'IP:-; frd firm and li:ml. T he C«lnlio-,·a~<:ular aslhcnia 
if:. 1J1;111ifl'~l iu ;1 fl1('hlP. action of the hrnrt , whi<·h nrny come on in 
p:Hoxy:-:111..;. in atfa<-ks of or of :;:.ynropf', in one or whic·h lhe disca:;:.e 
may pnne fo1al. 'J'Jil' h]oo1l prC'SS.Ul'C ifi low. falling to 70 01' 80 llllll. of Ji g. 
] llatfodu· j!; a fn·4111c11t !-'.\ 111ptom: tom ul~ions OC'c·asionally occur. Pain in the 

baL\:~:~~;~!;~~~ ~~'\.~~\:·:~'~,:~::c~l\~~~:~1 i'~~'~1~-~f~; 1:.~J~l<~~\\' Acl<lison. is not ro111mon. Tn 
a majori ty o( lhl' pnfil'nfs lhc blood ("C'llllll is llOl'lll:l.l. 11<<'dunn Jrns cl r:-:Ni\){'cl 
an i n<:rca~e in thr urinary pi~mcn to:.:, ancl a. pigmrnt has hcrn isolnfrd or \'('!"_\' 

much the 8<1111!' ('hanid<'I' ;I~ !ht Jll('lanin of the flkin. 
The mode of ter min:dinn is cithrr :-:.' ncope, which ma:' nc·c·ur c,·e n early 

in tfw disrasc, h) grn1lunl or h)' the den'!opmcnt of luLc.•r-
culous. lesions.. In two I ha,·c known a noi::;y delirium wilh urgent 
dvspnff'U to pre<·car lhl' f'r<1nl. 

· Diag11osis.-Pigni<'11!;dion (lf llic ~!.:in i~ nnt confine1l to .\ (l<lison':-; disease. 
'l1li~ follo\\'ing (·(mdilion~ ma~· µ-iw ri:-:r• ln :in inc·rea3t' in the pig111l•nl; S'Jme 



of which, e.g., a arnl b, an• due, as in A<ldi~on '~ dif-'Prt:-:e. to 1lii-;l11rhanc-<' in ihe 
chrorn:dli n ~vsll'Hl. 

(a) Abdominal g rowths-tubercle, cancer. o r ly m phoma. In lulH'n·ulo:'is 
of lhe peritoneum pignwntation jR not uncommon. 

(b) Prcgnaney, in which the discoloration i~ usu;1lly lirnil<•cl lo tlw f<lH'. 
the so-ca ll <.'Cl masque des fe111mes enceinles. Uterine di:;l'ilSc is n. c•onrnwn l·all~l' 

of a patchy mcla~ma. 
(c) l!wmochromalosis. as:;ociated with hypcrtrophic cirrhosi:;, p ign1C'nla

tion o( the sk in, and diabrtc~. 
(cl) Jn overworked pNsons or conslipatrd habit and with sluggish li Ycrs 

there may he a pnlehy Rtni ning of the fore and forrh<'nd. 
( r ) rrilC' vngnlJond 1s discoloration, enu:;ccl by ilic irrifalion of ]iC'C ancl <lirl, 

which may rcnch a very high grnde, and has Fomel imes been rni slakc·n for 
Addi son's disrn:;c. 

(f) ln nHc in :;;fan ecs there is drcp di scolornti on of Uw ski n in mclanolic 
canC"N. so tlPep and ge nrral ihal it has been confoundrd with mrla.rn1a suwa
renale. 

(g) ln crrlnin raF-c>s of cxophthalmic goitre nbnormnl pigmentation occurs. 
(It) In a few rnre instances the pigmentnl ion in sc lcrodcrn1r. may be 

gcnrral ancl drrp. 
(i) l n lh r fnrr there mny be an extraord inary clrgrrr of pigmrnt:i.tion due 

to inrrnmrrnhle sma ll bl:i.ck romcdone~ . If not seen in a Yery goo1l light. the 
fa r(' mny ~uggest arg,rrin. Pigmentation of au advn nC'rd grad(• may ocC"u r 
in chronic ukr r or the Rlomach and in dilatation or the orga n. 

(j) Argyria could :;carcely be mistaken, nnd yrt l was <·onrmltrcl in a enc:c 
in wh ic-11 lhe clingnoRis o( Addi son's clisrm:e had been mnclc by SC'\'Cr::tl goo<l 
obsen·ers. 

(7.') Arsenic wh C' n in.ken for many monlhs may cnu:.;(' n. moRt inlrnsr pig
rnentat ion or tlw 

(l) Wii11 arl.c•rio-selero'i ' nncl chronic hcai'l-di srllS(' lhrre nrny b(' marked 
melnno<lrn11a. 

(m) "In prrnicious nna'mia lhe pigme ntation be rxlrcme, mosl com-
monly due to fh(' prolongrcl admini stration of 

(n) ThC'l"C is a form of deep pigmentation, usuall.r in womrn, which pcr
sisb; for years without drnnge and without any sp('c·in l impairmrnl of health. 
I ha\•e !ll('t with iwo cas<'s; in one the pigmentalion was a lilt!(' mon• lc.%.lcn 
than is usual in Addison's disease; in bolh the condit ion had lnsl('<l some 
yC'ars. 

(o) Jn ochronosis there may he a deep rnelanol ic p igmentation of the face 
and hands. 

l n any case of tlllll $lrnl pigmentation these Yarious conditions must be 
sought for; lhe diagnosis of Acldi i;:on's disease is Rca rcC' ly jm.;I ifinhl<' without 
the asthenin . l n many instances it is difficult early in lllC' di:o:C'ilS<' to nn·jrn 
al a drfi nil C' rmwlusion . The orcurrcnce or fainting fit:-;, of nnrn.:m. anrl gn~
tri r irritahilily arc imporlnnl indications. As the ] ('~ion of the crq1:;:11Jes i~ 
almos t always luhc>rc11lou:.;, in dou btful ca~cs the t.ubrrc·ulin lest may br nRrd. 
Jn two of my rnsrs, rohusl, healthy men with pigmenl:1t ion and gas.tric symp
toms, the rC'artion wa~ oblainrd. 

Prognosis. - The clisrasc is usually fatal. The cases in which lhe bronzing 
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is slight or dnC'~ not Ol'tur run a. more rapid coursC'. There are occasionally 
atute cases whidi, with great wcaknC'ss, rnmiting, nn<l diarrhcca, prom fatal 
in a few wt•ek8. Jn a frw cases the disea~1· is m11d1 prolonged, eYcn t.o six or 
it1n y<•:11·s. Jn rare instances rccO\'Cry has taken place, and perio<ls of improve
ment, lasting m:rny months, may occur. 

Treatment.-1\'hrn osthenia apprars the patient should be confined lo bed 
an<l srnldcn efforts and muscular exercise should not be allowed. l!..,atal Sj'D

<:opc may at any lime occur. Jn three of my caF-es dc~1th was sudden . For the 
debility arsC'nic and slr.rchnia are useful; for the diarl'hcea large doses or bis
muth, nnc.1 for the irritability of the stomach creosote, h_ydrocyanic acid, ice, 
and champagnr. 'l'lir diet should be light and nutritious. ,\ s Lhc disease is 
1wnrly alwn.r~ luberC'nlom; an open air lrealrnent niny be> carried out. Tuber
c·1ilin may he tri('(1. pnrliculnrly i[ lhr case is i;:ccn early. 

Opcrnlion hns been suggc~lc<.1 . 'l'lic lesion is usually locnlir.ccl, nnd nowa
days it should not be a difficult maUer to remove the disrasl'd glands; bnt, so far 
a~ we know, in animals this is always a Sala! procedure, and in any C'asc, unless 
ll1l'l'C' wcrC' !-i11pcrnumcrary adrenals and a considcrab!(' portion or the cxfrn
capsular C'llronrnflin intact, lhc opC'ralion would he u::.rlr::.s. 

J\BHl:NAr. 
1l' 11EHAl'Y.-Evidenlly the rcb1tion or Addison's tlisC'ase lo the 

ndrc·1rnls is not quite the same as that or myxccdC'ma lo the thyroid gland. in 
wliic·h the insufli<-i<'llC'j' jg promptly and permanently rclie\'cd by the adminis
trution of prC'parations of the thyroid. The tuberculous naturC' of the lc~ions 
in most of the cases o[ Addi::ion·s disease is in itself an obstacle, nnd there is 
usually wicleRpread cicatricial inrnhemcnt o[ the sympathetic syi;;tem. There 
is now a large srrirs o[ cn::.es treated wilh \'arious prc·pnrations, but only u 
vNy rew with ~nlisfoclory results. In only two or my pali(•nts was there 
marked improvement. ln onC', which I have Tcportcd, all lh<' sC'vcrcr symp
toms dit-1appC'al'{'d, Lhc pigrnenlnlion cleared up, nnd the pnliC'nt dird subse
IJUC'ntly of nn a('ulc infrclion. which appnrcnUy had nothing to do wilh the 
disease. The ndrcnnls \\'Cl'e round sclcrolic bul not tuhC'rcu lous. ' l'hc dried 
gland m:iy br gi\C'l1 in doses of from 5 to 20 grains (0.3 lo 1.3 gm.) lhree 
times a cluy. ' l'hC'l'c arc also Jiquid extracts. Epi1wphrin may alRo be used 
and wlwn the blood pressure is low it cnn be given ::.ystematica lly1 carefully 
ll'sli11g its effcclR. 

2. OTHER AFFECTIONS OF TTlF. SUPRARENAT, GT,ANDS 

H yperplasia or the cortex has been mel with in clefeeti1·c development of 
the grnitals. Enlargement is not uncommon in chronic nephritis and in ar
terio-,cleroei>. The latter has been altribuled to the overactivily oi the gland. 
ll ypcrlroph,Y with tumor has also been associalc:d with a remarkaLJc precocious 
clc\'rlopment of the sexual organs. \\'hen one gland is diseased the other may 
bl' enlarfwd. Jn cases of disease of both gland~ lhe eliromaflin ti!'SUl'S along 
the aorta and in the P.,rmpnlhctie system have been found hypertrophied. 

Hypoplasia.-Thcre is an interesting asRociai.ion or ab~cnce or Lile adrenals 
or ah~enrC' or thC' mrdulla with anomaliC'R or the hrain. pnrlicularly nnen
c1•phaly. It hns brcn sugge~k(l tlrnl chronic hypoplasia ns::.orialrd with irn;uC
ficicnr·y of l]J(' inlcmnl !'t'Crelion iR rcsporn~ible for the low blood prcs::.ur·e in 
lhe spl'Cifie fe,·ers and in conditions o[ debi lity. Some ha\'C attributed the 
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"white linr." the an:rrnic vaso-motor skin r('flcx, to adr('nal insufriciency, but, 
in any (-;J:-;(• . it iR too tommon lo be of much import. 

Hremorrhag·e.-.\tute h~morrl1agic u<lrcnulitis prc:-;cnts a pidure some
what rCs<.'111bli11g acute- pancrcatitis-a sudden on:.:.ei with pain, vomiting, pro
found pro:;lralion and death within a few <laxs. Jn oi11C'r ca$CR convulsions 
<X'<·ur or llw p<d.il'nt falls into a typhoid state with profound asthcnia. In 
childrC'n the disease may be associated with purpura, both cutaneous and 
\iStC'l'nJ. 

Tumors.-Hoth carcinoma nncl c:arcoma haYC been described. They are 
Ycry api to mlllergo _folly degeneration and hremorrhagc, so that they may 
form n'ry t:irg<' rysl~. J n child ren excessive development of lhc genitals with 
11nir nncl fat has ht'f'n fo und, ns noted by Bullock and 8cqucira, who have col
]ccil'd a .llunibC'r or e~rnc::. On Lhis accou nt a suggestion has been made that 
the ndrcnnl eorlC'x lws nn horm on ic internal secretion which influences sexual 
dew•lopmrnt. Hobert l l ulchison has desc ribed a remarkable sy ndrome in 
children o[ aclrcnnl tumor, cxophthal mo~, and cr:mial tumors; and William 
Pepper (luti1rn) hns described a form charn.cterized by rapid growth, diffuse 
inrnlremC'nl or lhc liver, [ll)(] great distention of the abdomen without ascites 
or jaundice. 

II. DISEASES OF THE THYMUS GLAND 

WhiJc probably nn organ of internal secretion the thymus in ~lructure has 
litllc rrsrrniJlance to the other ductless glands, with the exception of the 
epiphy~i:-; c·rrchri, and must be classed as an epithelial rather than as a lym
plioid org-an ( PnpJlenheimer). 

At birth the 1hymu::; gland weighs about 12 g rams; from the first to the 
fifth ;·ear nlJoul 2;$ grams; from the sixth to the tenth year about 26 grams; 
from lhe clcrnnth lo the fifteenth year about 37% grams, and from the six
teenth Lo Uie twentieth year about 251/::! grams, after which it undergoes a 
gradual atrophy (l lan11nar). Involution not taking place, a "persistent 
th\·1nus' 1 re111uins . 

. 'l'hc function of the gland is not known. Friedleben, whose r emarkable 
monograph (1858) is a. storehouse of all knowledge on the subject, found no 
ill effl'cts from exti rpation, but this has not been confi rmed . ~11h ere is au ob
scu re rclalion~hip bctw('C'll the thymus and the sexual gla nds. After castration 
X. Patton found pcr!-listcncy and hypertrophy of the g land. A disturbance of 
the normal de\'rloprncnt of the bones, particularly in oss ification, also occurs 
(Basch) and there is an increase in the excitabi li ty of the nerves. '!'he nature 
of tlH' intNnal scc·retion is unknown. :Many experiments have been ma<le 
with exi.i'ac:L from the gland, but without definite results. 

l. IIYPERTROPIIY OF TIIE TIIYMUS 

rrhe size or the glnnd vnrjcs so greatly that it is not easy lo define the limits 
belwl'rn nn<l en largement. Between the mnnubrium slerni and the 

tolnmn . .nn infnnt or eight months the distance i!-; only 2.2 cm. 
(.Jacobi_), so. Uwl 1t is easy to unLlcrstanJ how an mlarged glnnd may induce 
what \\ arll1111 cal l ~ "tl1y1nic traeheostenosis.'' 'rhere would appear to be, as 
this author suggcHls, llHee groups of cases: 
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(a) Thymic stridor, either congeni tal or dt•Yeloping t'Oon ul'tcr birth, vary
ing in inte nsity anti aggrarnled by crying :rnd <·1·11ghi11g. 

(b} 'l'hyrni c a!'thma, somet imes known ai:; C'opp's or .Jlillrr'~ a:;thma. which 
1s an cxagg-crated and more persistent form of the stridm. While muc:h dis
pute exists as to this form, there can bC' HO c1ouht as to it!-i O«tll!Tt'IH:<'. ;1s there 
:trl' C'<l!'C':", lho~c rrported by Siegel and KOn ig. for example. in which complete 
rl•lit'f has followed rcmo,·al of the glan<l. OJi, il'r ha~ cullcd<.'d 3!.l c::a~cs of 
lln lll l'domr with 21 recoYcries. 

w (c) La~tly, in a few ca~cs sudden death has bcrn met with, usually in 
conncdiou with the condition of lyrnphatism ahoul lo he <lt>~trihl' (I. 

Persistence of the gland has been met wilh in mnny afl'l'{'iions, !'UCh as 
Grayes' disease, Addi son's disease, 111yaRlhe11i:t rickcls, 
etc. :Many Observers have rega rded lhc or Ull with 
Graves' disease as mo re than accidental ~rnd as n sort of 

2. ATROPHY OF TJI E TllYi\IU~ 

'rhi s is mcl wilh accidentally in children who show 110 :.:pc.'cial palhological 
changes, e)o:pe<.' ially as Huhriili has shown, in 111an.1smus a111l the chronic.: wa~ling 
disorder::; of cl1ild1·cn. 

Of other morbid con<lilions met with, ha~morrha,!.!<.'S arl' 11ol um·omrnon. 
Many mccli<t~ tinnl tumors originate in the rc.•m11<1nls of flu.' thy111us; derrnoid 
turno r~ :111cl cy~b ha ve al~o been met with ; luberculo~i8 11rn l ssphil is of the 
gland are ocC"a!". ionall y see n. 

'l1he condition dc:-;crib<.'d by Dubois, met with i::o11H · li111t'~ in the s11bjrc:ts o( 

congenital syphili s. in which llwre are fisi-;ure like ('avilit':-; in lhc gland fill ed 
"illi a purulent fluid, is slated by Ch iari and by D udgt'on lo be a post mortem 
softening. 

3. STATUS TIIYMICO · LY ~ I PJIA'J'I CUS 

(Lympliati.sm) 

Definition. - A condilion in chilllrcn of li yp1..•rpJa .. ia of llll' lyrnphalic lissues 
and of the thymus. in 3$SOciatio11 wi th a flah hy. fat O\<'rg:rowlh o[ the bo(ly 
and hypo plasia of the hea rt and blood 1c8'cls. 

'l'lie su hjrrts of J y 111phati ~n1. as thi::: condilio 11 haR lwrn c•flilNl, ha'e a 
lowCl'ecl rr!-: ista ncc, and are liable lo sudden dt•;.ith from trilling and apparcnlly 
inadequate ca u:-:cs. 'J1hc ~o-ca ll ecl "thym ic dcat1i·· h:1~ ht·1·11 111ud1 diRrns~cd. 
In young infant s who ha\-e been found dead in h<'1l. or who l1tl\P hct ' ll :-; uddenly 
atlatkccl with d_rspn(t•a arnl cya no~is anrl died in a 1'1 w 111i11ukR. ilw lhy111ns 
,µ- Janel h:is hrcn found enlarged. Paltnu [ inerea!'rcl our knc.rn lr1lgr of this con
diti on when lw cle!".c ribrd (in 188!1) a lympliafic cn11sfil11firm. in whieh there 
w:i s hyperpla!'ia of the genera l lymphatic appnn1f u~. (•11l a rgrnwnl of the thymus 
and oI tlie spil'cn, with a fat. fiabb.1· slate o[ tlir hrnk 

Pathology.- The c-hilclren haYe a wcll -dcn'lopr<l pa nn iru lus a11iposus, are 
often largr for their age\ and with relal iv(· ly large hra<l~. ' l'h<'re <tl'l' hyperpla
sia of the lymphatic appnratu~ and ~trndure!". of lJic' 1011!-:illnr !' ill!!• modernte 
C'nlargemcnt o[ the cxlcrnnl and internal lymph g l and~. arHl hypcrplnsia of the 
solitary and agminaled follicles of the sma ll and large inlcKlines. Ju lhc mod-
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eratcly enlarged spleen the 1\[alphigian bodies may ~ian<l oul H'I'.)' prominently, 
ancl if ane"Cmic look like large tubercles. The thymus may mcm:.urc a!' much as 
10 cm. in Ieng-th, is swol len and soft, and on section exudes a milky white iluid. 
The bone marrow has been found hypcrplaslic, and in }Ottng adults the yellow 
is replaced by the red marrow. A small heart. small aorta and pcri phcral vcs· 
sels have been found, and sometimes an associated condition of ritkcts. 

Symptoms.-Thc subjects oi lymphatism arc usually fat, ofien an:rmic and 
flabby, but arc regarded as in good health. It is usually met with in chi ldreu, 
but the condition may persist beyond puberty, and is seen in the flabby young 
adults with pasty c0mplcxions, large heads, and slender skeletons. 

\\"hat hos called special attention to the condition is the tragedy of sudden 
death following lriflh1g causes-as the pl'ick of a hypodermic 11ccdle, a Rud
den pJungc into co ld water, but much more oflcn in amcsthesia, either by ether 
or ch loroform, when an amount has been given, not itPiclf lethal. P ossibly, 
loo, some of the ~uddcn deaths of conva lescents from infectious fevers arc from 
this cause, and the Tcma rkablc cases of s udd e11 death during bathing, or of 
persons who have .fa llen jato the water, and though i111111ediatcly rescued were 
dead . Two expla ualions ha\'C been offered of this sudden death: first, that it 
is due to mechanicHl pressure of the enla rged thymus ou the lrnchea. 'l1his is 
not likely, as the majority of these cases ha,·c shown no previous signs of 
thymic asthma, and iu only one o[ Blumer's V cases was there any e''idence 
of this. 'I1he other view is that it is a tox:emia from an overproduction of the 
internal secretion of the thymus and of the lymph glands. 

Diagnosis.-Suspcctccl cases should be carefu lly examined before trifling 
operations. rrhe enlargement of the superficial g lands of the tonsillar tissues 
and of the spleen is easily determined. A persistence of the thymus is indi
cated by an area of dulness at lhe upper part, and particularly to the left of 
the sternum merging with the card iac flatness and which sh ifts upward wHh 
extreme retraction of the head and neck (Boggs). J\ distinct bu lgi ng may 
be 'con, m· llie top of the g land may be felt in the epistcrnal notch . 'l'he 
X-ray picture may show a definite shadow. With the lnryngos<:opc a narrow
ing of the windpipe may be seen. A careful blood count }(\iould nlways be 
made) as there may he a marked lymphoc3•losis. It is not easy lo determ ine 
the exislcn(;e of Ya~cular liypoplasia. 

Treatment. - Lyrnphatism is a condition out of which the child gradually 
grows. A general t?nie lrcatmc~1t with iron and arsenic shou ld he given. 
A large thymus causrng comprrss1on should be removed. A. Frjedlander bas 
treated cases successfully with the X -ray. 

III. DISEASES OF THE THYROID GLAND 

L CONGESTION 

. At puberty, in g irls, often at the onset o[ menstruation, the gland enlarges ; 
m certam women the neck becomes fuller al cnch mrnRtrnation, arnl it was 
an olcl idea that the gland. enlarged at or after deOoralion. ' l.'he slig h t enlarge
ment at puberty ma:v per sist for months and ca use 1mea~inei::~. hut, a!ii a nJ!e. it 
rlisappears completely. I do not remember a oingle instance in which the 
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goitre has n:mainl'cl, though, of course, such a po!=sibilily has lo be considered. 
From mcchani('al causes, as tight collars, repeated crying, or prolonged use of 
the voice, the glan<l may swell for a short time. 

2. 'fH YROlDITl& 

Etiology.-Inflammation of the gland, which is nearly always secondary to 
some infection, may be simple or purulent. Jt ha ... hccu met "·ith mo::t fre
r1uently in typhoid fever, small-pox, measles, pneumonia, rheumatic fever, and 
mumps. Epidemics of lhj'I'oiditis have been reported. 1t is a rare disease 
in or<linary hospital practice, and did not occur in one of our series of 1,500 
cases of t:yphoi<l fol'cr . 

Symptoms.-Thc whole gland may be inrnlvcd, or only one Jobe. There are 
swell ing, pain on pressure, TCdncss ornr the affected part, and, when suppura~ 
lion occurs, softening or fluctuation. Often the acute inflammation subsides 
spontancou,ly. Myx<X>dema has followed destruction of the entire gland by 
acute suppuration . 

A remarkable sclerotic thyroiditis has been described by Riedel and is 
sometimes called after his name. It is important, as, in the rapidity or its 
evolution and in the production of a diffuse tumor im·olving the whole gland, 
the clinical picture may resemble cancer. The gland becomes firmly fixed 
to the surrounding parts and Ecrious effrcls may he produced by compression 
of the trachea antl of the recurrent laryngeal Il('l'\'CS. 'l1he cnt section or the 
gland is white and smooth, and microscopically consists of a <lensc fibrous 
tissue. 

3. TmroRS OF THE THYROID 

Of these the most important arc: 
(a) lnfeciivc granulornafa-tuberculosis, actinomycosis, and syph ilis. 

Cases arc very rarely met with . Swelling of the gland has been seen in the 
recent syphilitic infection, and gummata may occur in the congenital form . 

(b) Adenomala, simple or mal ignant. The latter may cause extensirc 
metastases, ns in the case rc>portecl by Hayward, in which tumo rs resembl ing 
thyroid u~suc oec·un·ed in the lungs and various bones. 

(c) Cancer and sarcoma, which are raJ'C, have a surgical intcm;t. 

4. ABEHRANT AND ACCESSORY THYROIDS 

In various places, from the root of the tongue to the arch o[ the aorta, 
fragments of thyroidal ti~suc have been found. These abtnant portions of 
the gland arc \'Cry apt to enlarge and undergo cystic degeneration. In the 
mediastinum t110y may form large tumors, and in the pleura. I have seen an 
ncce$sory cystic thyroid occupy the upper portion, and a case was rcportM. 
by F . A. Packard, in which the cystic gland filled nearly the entire side. The 
so-called lingual thyroid if-I not uncommon, varying in size from a hemp seed 
to a pea, usually free in !he deep muscle; of the touguc, or attached to the 
hyoid bone. When enlarged the lingunl goitre may form a tumor of con
siderable size. rrhc trnc thyroid gland lrns IJl'cn absent, and remO\'al of the 
lihgual goitre has been followed by myxreu<·ma. 
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5. GOITRE 

(Slruma, Bronclwcele) 

De:fini t ion.-A chronic enlargement of the ih_yroicl gland, of unknown 
origin, occurring sporadically or endemically. 

Distribution.-Ooitrc, on the whole, is rare in the United States; it is 
perhaps mosl common in the region of the Great Lakes. Jn an inYc:;tigation 
in Michigan, Dock found a large number o[ cases and the disease is not Ycry 
uncommon in Lower Canada. In England it is common in certain regions ; 
the Tha11ws ntl ley, the Dales, Derbyshire, Sussex, and Hampshire. It is very 
prevalent about Oxford and the upper Thames valley. Jn Swilzerland, in the 
mountains oC Germany and Austria, Uw mountainous districls of :France, 
and in the Pyrenees lhc disease is very prevalent. In regions of Central 
Asia, in the Ab,yssinian mountains, and in the Himalayas there arc many foci 
of the disease. 

Etiology.-Thc <liscasc il'S rarely congenital except i n rnrx goitrous dis
tr icts. Cases are most common at or about puberty, and the tendency dimin
ishes after the !lrcntieth ]'Car. \\'omen are much more frequently attacked 
than men, in a proportion of 6 or 8 to 1. 

In its endemic form the disease occurs at ernry latitude and in erery alti
t ude, in rnllej·s and in plains. and in various climates. It seems to be much 
less prernlent by the seashore. 

The cause is ob~cure. rrhe water in goitrous clistricts is hard, rich in lime 
and magnesia, poor in iodine, and (so !Mclin affirms of the Sw iss waters) with 
a high degree of radio-activity. Others speak or a "miasma.'' o[ the soi l which 
gets into the drinking water. ~[cCarrison in K~shmi r found that the specific 
agent cou ld be kil led by boiling the 1rnter and that it did not pass a Berkefeld 
filter. Ile prod uced goitre in l1i111self and Jn others by the daily consumption 
of the resid ue of the Jilter, but llie residue when boiled was harmless. The 
disease was transm itted to goats who dra nk water contaminated by goi t re pa
tien ts. 'l'he re arc "goitre springs"' and "goitre wells." These and other facts 
st rongly suggest a specific organism; and this view is supported by the remark
able outb reaks of acute goitre in schools, fasting for a few months and d isap
pearing. Jn one such outbreak 161 boys among 350 and 2cl5 g irls among 381 
were attacked (Guillaume). 

Mor bid Anatomy.-Usually the 11·hole gland is involved, but one lobe only 
may be attacked. When the enlargement is uniform, and the appearance of 
the gland natural, it is spoken of as parench)'matous goitre; when the blood 
vessels are very large, ''asc:ular goitre. In both forms thrre is an increase in 
the colloid material o( the follicles. Degenerations of various kinds are com
mon, particularly cystic, in which there are many large and small cavities 
with colloid contents. In some of these C)'stic forms there arc papillary in
growths into the alveoli. Sometimes the cysts contain blood and extensive 
hremorrliagcs occur in the gland. 

Symptoms.-Wlien small a goitre is not inconvenient, but when large 
pressure symptoms may cause the patient to seek rel ief. The windpipe may 
be flattened from pressure, usually of an enlargc<l isthmus, or it is narrowed 
by circular compression. The symptoms a re more or Jcss marked stridor aml 
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cough, whic·h may pcr~il:'i for years without spc:c:ial aggrarnlion. They may 
he present with \'Cry large glands, or with ihc sma ll encircling goitre, or with 
the goitre which passes <lecply beneath the sternum. Pressure on the recur
rent nencs may c:ausc attacks of <lyspnma, parlic:ularly at nigh!, and the voice 
may be altered. Jln•ssurc on the vagus ia not common . Sometimes there is 
dilliculty in swallowing, and the veins of the neck may be compress('d. The 
heart is often invoh·cd, either from pressure on the vagi, or there is dilatation 
of the orga n a~~oriatcd with dyi;pnrea . ']'his is soml'iimcs spoken of as the 
"goitre heart'' in contra-distinction to the cardiac condition in Gr:.wcs' dis
ease. 

Prognosis.- Jfany cases in the young get well; ton often in goit rous dis
tricts the tumor persist~ . It may d isappear on lea\ing the d i ~trict. :Many 
cases get well without medical treatment, Uul when pressure symptoms occur 
surgery gives relief. 

Treatment. - 1 n goilrous districis the drinki ng waler should be boiled. 
Iodine in some fonn js used extensi\·cly, and often is curat ive. lts effect 
is lo stimulate lhe gland to healthy action . In young lleople 2 lo 5 grains 
(0.13 to 0.3 gm .) of pota8sium or sodi um iodide may be gi1·en daily. Iodine 
injections in to the gland have been used but are not advisable. Iodine may be 
applied external ly as an ointment (5 per cent.). The X-rays ha1·e been lricd 
with success. When the gland fa large, surgical measures must be re
•orted to. 

6. IlYPOTIIYROlD I ~,! 

(Cretinism and "J l yJ.xrde111a ) 

Definition.-A constitutional affection clue to the loss of £unct ion of the 
thyroiU g land, characterized c1inically by a myxa:!<lcmatous condition of the 
subcutaneous tissues and mental failure, and anatomically by atrophy of the 
thyroid gland. 

History.-As early as 1839 Schi fl' had noted lhal in the dog remornl of 
the gland was followed by certain ssmptorns. Gull described "A crclinoicl 
chang(' in women,"' arnl in the eight ies lhe observations or Orel and other 
Engl ish phjrsicians SC'paralcd a well defined cl inica l entily called "myxcmlcma." 

Kocher (in 1883) reported lhat 30 of his first 100 lhyroiclectomies hacl 
hcen followed by a very clw.racleristic picture, to which he gave the name 
"cachexia slrumipri va," an obscrrntion which hacl already be<'n made in the 
pre,·ious year by the Ilc,·erdin:.:, who also had recogn ized the relation of this 
change to t11e disease known as ' ·myxcedcma." The rl'searches of H orsley, 
and lhe elaborate im·csti~ation of the Commillcc of lhe Clinical Society of 
London, made it clear that the changes following complete removal of the 
gland, the i::o-callccl cnchexia strumiprirn, myxc:edcnrn, and the sporadic cretin .. 
ism, were one and Uic same d iFease. clue to the 1oss of lhc function of the 
thyroid g lancl. Schiff and Uo1»lcy demonslratccl that animals could be saYetl 
by lhc lransplanlnlion of the izlands. Laslly came lhe discoYery of George 
Murray and Ilowitz that feeding with lhe thyroid extract replaced lhc gland 
functi on, and cured the di!'l.1'a:'ic. The acl ivi ty or the gland is in some way 
connrctcd with the mctabolif:m of iodine. Raurnann clrterminccl the presence 
of this body in the ~ecrction of the tl1yroid as an organic combination which 

fi7 
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he called iodolhyrin, not to be confounded wilh the simple cxtrncl o[ the 
gland, which is llStrnlly railed thyrroidin. 

The outcome of a host of researches has bel'n the recognition o[ the enor
mous imporlance of the internal secretion of the gland, which is cs~ential 
for the nornrnl growth of the body in childhood, and for the maintenance vf 
the proper mcf.aholii=m of the epidermic ti:::sucs and of the brain. 

Clinical Forms.-Therc arc three groups of cascs-crclinisrn, myxc:cderna 
proper, and opcraliYe myxa.•clcma. To .Felix Simon is due the credit of recog
nizing that these were one and the same condition mid all due to loss of func
tion o[ the thyroid gland. 

CnETINIHM.-'l'wo forms are recognized-the sporad ic and the endemic. 
I n the sporadic form the gland may be congenitally absent, or is atrophied 
after one of the specific fo\'ers, or the condition develops with goitre. 'The 
disease js not very uncommon. l was able to collect the histories of 58 cases 
in a few years in ihc United States and Canada. Jt is n10re common ju fema les 
than in ma1cs-35 in rny series. 

Jllorbicl AnaliJmy.-Absence of ihe gland, or complete fibrous atrophy, 
is the common condition. Goitre with any trace or gland ti~sue is rare. I n 
1he sporadic form sometimes the hypophysis and thymus have been found en
larged. Arrest of de\·clopment, a brachyccplrnlic skull in the endemic, and a 
doliocephalic in the sporadic form, are the chief shletal changes. 

Symploms.-]n the congenital cases the condition is rarely recognized 
before the infant is six or scYcn months old. Then it is noticed that the child 
docs not grow so rapidly and is not bright mentally. The tongue looks large 
and hangs out o! the moutl1. The hair may be thin and the skin very dry. 
Usually by the end of the first year and during lhc second year the signs be
come very marked. The face is large, looks bloated, lhc eyelids are puffy 
and swollen; the al:I? nas i arc thick, the nose looks depressed and flat. Denti
tion is delayed, and the teeth which appear dccny early. T he abdomen is 
swollen, the legs arc ll iick and short, and the lic:m<ls and feet are undeveloped 
and pudgy. The face is pale and sometimes lias a waxy, sallow tint. The 
fontanelles remain open; there is much muscular weakness, and the ch ild can 
not support itself. ] n the supraclavicular regions there arc large pads of 
fat. The child docs not deYclop mentally and may lapse into a stale of im
becility. 

In cases in which \he alrophy of the gland follows a fever the condition 
may not come on until the fourth or fifth year, or later. This is really, as 
Parker clctcrmiucd, a jun:•nile myxccdcma. In a few of the sporadic forms 
crC'tini~m dcrn~ops with an cxi~ting goitre. It may rctanl clcrclopment, bodily 
and mental, without CYCr progressing to c:ompletc imbecility. 

ENDKM l C CHETINJ::;M.-This occurs wherever goitre is \"Cry prcYalent, as in 
parts of Swilzcrlan<l, ~arny, Tyrol, and the Pyrenees. H fonncrly prevailed 
in parts of England. I know of no centres in the Unit(xl 8tateR or Canada. 
The clinical fe;.1lures of the disease arc the same as jn tho spora<lic form, 
stunted growth and feeble miml, plus goitre. 'J1o some poison in lhe water
mincra1 or organic-the thyroid changes hnre been altrihutcd, but whatever 
the toxic ngcnt nrny be, iL i~ the jntcricrcncc with tho function of the gland 
that leads to the cretinous change in the body. 

T he diagnosis is very easy after one bas seen a case, or good illustrations. 
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Infants a year or so old somclimes become flabby, lo~e their \ivacily, or t;how 
a protuberant abdomen, and lnx skin with @ighl nctinoid appcanrnc:c. These 
milder forms, ;.1s thl'y have been t.crme<l, arc probably due to transient func
tional <listurbanc:c in the gland. 

)lrxamEi\L\ 01" ADULTS (Gull's Discasc).-\\'omcn ar~ muth more fre
qucnlly all'cct.cd than men-in a ratio o( 6 lo 1. ' l'hc di.:;c:.h'c mar altecl ~cvcral 
mcmlwrs of a family, and it may be transmitted through the moihcr. ln tiOme 

instan~·t•s there has been first the appearance of cxophthalmic goitre. 'l111ough 
oc:c:urnng most commonly in women, it seems to ham no spcc:ial relation to 
the. t<1la111cnia or to pregnancy; the symptnms of myxc.cdcrna may <li~appcar 
dur111g pregna ncy or may dcYclop post parlum. J\lyxu~dcma ancl cxophthalmic 

f~it~·i:t1~~:~ J~:~~~r { 0s~~~t~;~iy 11~ i~a:~! ~~ ~~~111 ~~ 11~11~r~~ ;\ 1~1r~1~\~i~;~ ~:~c1~~u~~a~11~~ 
hospi lal. U. P. ll oward has collcclcd 100 American (·;1~cs, o[ whid1 8G were 
in women. The symptoms of this form, as gi,·en by Ord, arc marked increase 
in the gencrnl bulk of the body, a firm, inclas.lic Rwelliug of lhe 8kin, which 
does not pit on pressure; drync~s an<l roughness, wlii('h lend wjlh the swelling 
to obl ilernt.c jn the face the lines or expression; illlpcr[cd nutrition o[ the 
hair; local t.umefadion of llic sk in and .mbculaneous li;.;:rncs, particularly in 
the su praclaYicular rcgiou . The physiognomy is altered iu a remarkable way: 
the features arc coarse and broad, lhc lips thick, the no::lrils broad and thick, 
and the mouth js enlarged. Qycr lhc checks, so111ctirnes the nosl'. there is a 
reddish palch . '!'here is a striking slownc~s of thought and uf mmemenl. The 
memory becomes defcctirn, the patients grow ir1·itablc and suspiciou:.;, an<l 
there may be hcadad1c. ln some jnstanccs there arc Ul'lusions and hallucina
tions, leading to a final condition of dementia. '.L1hc gciit is hciny and slow. 
The temperature 111ay be below normal. 'l1he fundions of lhc heart, lungf, and 
abdomina l organs arc normal. U::cmorrlrnge sometimes occ111·s. ~\lbuminuria 

is somet imes present, rnore ra rely g lycosuria. Dcaih is usually due to some 
intcrcurrcnt disc;rnc, most frequently lube1culoi-:is (Greenfield). 'J'lic thyroid 
gland is di111ini:.;lie<l in size and may become co111plclcly ntrophiecl and con
YCrled into a fibrous mass. 'l'hc subculaucous fai is abundanl, and in one 
or two instances a great. incrcusc in the mucin has been found. The larynx 
is ali::o involved . 

'l'he course o[ the disease is slow but progressiYc, and C.\temls oYcr Len or 
firtccn year~ . A condition of acute and le1npon1ry myxwdcma may dcYclop in 
connccliou wilh en largement of the thyroid in young pcnmus. .i\lyxLC<lcrna 
may follow cxophthalrnic goitre. Jn other instances the symptoms o[ the lwo 
diseases have been combined. 1 have reported a case in which a young man 
became bloated and increased in weight enormously during three months, then 
had tachycardia with tremor and actiYe delirium. and died within six months 
of the 01;set of the symptoms. 

0PEl1ATIVB 1\rYxomEMA; CACIIEXIA S·rnu::\IIPHIV.\ .- llorRlcy Rhowed that 
complete removal of the thyroid in monkeys wuH foll01n'.d by the producti_on 
of a. condition similar to that 0£ myxoodcrna nnd RonwlimcR :rnsociatecl with 
spasms or telfmoid contrndurcR, nnd follmYccl by apathy and coma. An identi
cal condition somctimC'R follows extirpation o[ the thyroid in mau. The dis
ease follows only a certain numb<'r o[ total and 1.1 111uc·h ~mai l er proportion of 
partial removals of lhc thyroid gland. OI ·108 cases, in GU lhe operative 
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myxrodcma occurred (Kocher). Ha small fragment or th(• lhyro1d remains. 
or if there arc acc:c~sory glands, which in animals arc \"Cry c:ornmon, the ~.)'IHP
toms do nol ckvclop. OpcraliYc myxcedcma is \cry rnre in America. A few 
years ago J was aUlc to find only two caseE, one of which, McUraw's, referred 
to in prcYious editions of this work, has since been c:urccl. 

The diagnosis o[ myxccdcma is easy, as a rule. 'l1hc g(•neral aspect of the 
patient-the sub<.:ulancous swelling and the pallor-suggest~ Hright:s disease, 
which may be strengthened by the discovery of lube casts and of albu111in in 
the urine; but the solicl character of the swel ling, the cxcc<•ding dryness of 
the skin, the yell owish white color, the low temperature, the lo~s or hair, and 
the dull, listless mental slate sho uld suffice lo differl'nti<1le the Lwo condilions. 
ln dubious cases not too mudt stress should be hiid upon the sup racla\·icular 
swe1\ings. '.!'here may be marked fibre-fatty en largcnwn ls in this :-1iluation in 
healthy pcr:;ons, the supraclavicula r pseudo-lipomata or \ rcrneuil. 

Treatment. - 'l'hc patienls suftcr in cold and in1pro'c grcall.r in warm 
weather. They shou ld therefore be kept :it an e\·cn tcrnpcrntul'c, and ohould, 
if possible, Jl\O\'C Lo a warm climate during the winter months. Hcpcatcd warm 
baths with shampooi ng arc useful. Our arl has nrndc no rnorc brilliant 
achancc than in the cure of these disorders due lo <li1'L11rbcd Iunc.:lion of the 
thyroid gland. Thal we can to-day rescue thildren otherwise doomed lo help
less idiocy-that we can restore Lo life the hopeless \ idims ol' myx1.edcma
is a triumph of experimental medicine for which we are indebted \'CI'.)' largely 
to Yictor llorslcy and lo his pupil _:\[urray. Trnnsplantation o[ the glaml was 
first tried; then J.\ [ urray used an extract subcutaneously. Hcdor )lac:kenzie in 
London and Jlowitz in Copenhagen introduced the melho<l of feeding. We 
now know th:1t the gland, taken either .fresh. or as the watery or glxc:erin ex
tract, or dried and powdered, is equally efficacious in a majority oI all the cases 
of myxU'dema in infants or adults. ]\[any preparations arc now on the mar
ket, but it makes little difference how th e gland is administe red. The dried 
powdered g land and the glycerin ext ract arc mosl con\'Cllil'lll. Jl is well to 
begin wilh lhe powdered gland, 1 grain (0.0G5 gm.) lhrce li111cs a day, of the 
Parke Davi s prepa ration, or one of the Burroughs and Welcome tablets. The 
dose may be inc:rcasl·<l gradua lly until the patient lakes 10 or 15 grains 
(0.G gm. to 1 gm.) in the day. Jn many cases there arc no unpleasant symp
ton~s; in others there a rc irritation of the skin, restlessness, rapid pubt•, and 
clcl1 riu m; in rare instances tonic 8pasms, the condition to whit'h the term 
thyroidistn is appl~ecl The result~, as a rule, arc most astounding-unparal~ 
1eled by anything m the whole range of curaliYe 11wasurcs. \\"illiin six weeks 
a poor, fc<'ble-rnindcd. toad-like caricature of humanity may he rc~lored to 
mC'ntal and bodily health . Loss o[ weight is one of llic first and most slrikiuO' 
effects; one of my patients lost ornr 30 pounds within six \\'l'Ck~. The ski~ 
h~comcs moist, the urin~ is.incrcm~ed, the pcn:piralion returns. the temperature 
nscs, the pulse rate quickens, and the mental torpor k•ssenR. J 11 cfl\'tl:> arc 
rare. Two ~r three ?~n:es with old heart lesions haYc died during or <1fte r the 
treatment; lll one rnstance a temporary conditio n o[ Craves' disease was 
induced. 

The treatment, as 1\Iu 1Tay suggests, mu~t be cal'l' iccl oul in two slarrl's
one, early, in which full doses arc gjycn nnlil the cure is cffcclrd; the ~ther, 
the permanent use of small doses sufficient to preserve the normal metabolism. 
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!" tl~r .c·as('s nf c·rf' linism it srcms to be ncc('~sary lo kC'<'p up lhe treatment 
indl•f1~11IC'ly. I h;we sren k'=C'Yeral instances of remarkaLle relapse follow the 
C'l'~:.;alwn of the use of the extract. 

7. IIYPERTH>ROIDIS~I; EXOPJITITALMTC GOITRE 

(G1·at1rsJ> Basedow's, 01· Parry's Disease) 

Definition.-A di sease C'harnctcrize<l by goitre, exophlhalmos, tachycardia, 
and ln•mor, associalc<l with a perverted or hyperactive slate of the lhvroid 
gl:irnl. · 

Historical Note.- ln lhr posthumous writings of Caleb JTillier Parry 
(lR·!!)) is a l°l<'S('l'iplion of 8 cases of J ~: nlargcmcnl of lhc rl1hyro i<l Gland iu 
Con111•dion wilh l•:nlnrgC'mcnt or :Palpitation of the Heart Jn the first cnsc, 
H'l'll in 178(i, lie :1\:-:0 <lP:-;1.:ribcd the cxophthalmos: "The eyes were protruded 
from lhC'ir i-od;l'ls. and llic counlcnanc:c e:'l.hibiled an appcarnncc ol' agitation 
and <lislr<·!=~., c•spcc·ially in any muscular moYement.'' The I ta I inns claim that 
Flajani cll'H·rihC'cl fltc> disc•:.1:-:e in 1800. l h;ne not been able lo sec hi::; origina l 
account. hut Jlochius st.;1tc~ that i t is meagre nnd inaccurate, and bC'<ll'S no 
comp:.1rison with that or Parry. Ir the name of an~· physician is to be 3!=SO
ciatcd with !he di!=NISC, unclouhlcclly it should be that of the clislingnishecl old 
Bath phy:.;iC'i<rn. Onnes de!=erib(_·d the disease in 18:35 and Hasrclow in 1810. 

Etiology.-.lge-1 n Sal lier's col lection of 3,-177 cases only 181 were under 
the age of sixteen. 

j~·~.r-ln l ;~nglancl and America the proportion of fc>mnles is greatly in 
excess, flf; muc-li prohaLly m; 20 to l, but in 8alt.lcr's ('oll ed<'cl eases from ll1r 
litcr:iture the ndio w1rn 5.1 to 1, which would inclic3te marked differences in 
diffNcinl C'OnnlrieR. 

J\ slrong fr1111il,IJ predisposition may exist and fj\'C or six members mn.v be 
alTrrtccl. ft'riyhl i:: cl rare cause. Va1·jous depressive influences, such us worry, 

cli snppoinlment. in lorn, il!n c~scs. nnd 1nrntal shocks, as well 
as dread the disea~c itsrlf, may ham an impOl'tant influence. 

Pathology. -'l'lw di::('ase is rPgarrled by some as a pure neuro~is. in fayor of 
whiC'h nrc urgPcl lhc on!=cl :.1ficr a profound emotion, the absence of lesions, and 
the cure whic·h has follmred in a few C'aseR after operationR upon the nose. 
or late lhC' Yiews of Jloc•bius imcl Greenfield ha\'C pren1ill'Cl, that exophthalmic 
goitre' is prinwrily a di::c•;1SP of the thyroid gland (hyperll1yroidisrn), in antith
C!'i~ to 111y\u•dp111:1 (alh.IJroidiRm). The clinical contra:"t between lhcsl' two 
c]i:-;ea:-:r~ i:.; JllO:'f s11g-gr~fire-the increased excitability of lhc nerYOUS S._YStcm, 
the flu!=lwd. moi~t !=kin. the \·asc:ular <'l'ythi!=m in the one; the dull apathy, 
thC' lmr lrmp<1 n!l11rr. f;]ow pulse, nnd dr.v skin of the olhN. '11hc changes in 
the gland in ('\opldhnln1ir ~oitre are. as shown by Orecnfkld. tho~c> of an orgnn 
in acliH' ('rn]11tin11-\iz .. inc·rca!=rd proliferntion. with tlw procluc·tion of newl.'· 
formed tubular ~JH1C'P1' :111<1 ah~orption of the eolloicl material whieh is replaced 
bv a more mm•inons fluicl. '!'he ihyroicl extract gircn in cxcci;s produces syrnp
t~111s not unlike' lhos(' of P111T.\''s cli~case--l;1(·hycardit1, lrc111or. lieaclac·he, f:.weat
ing, aml pro:-;trnlion. Bec·lt'_•1·e has reported a ca!=c in whiC'h exophthal111os 
dC'VC']Oprd nff('I' fill OH'l'(ltW{'. lJ"g(' Of lhC' fJiyroicl extraC'L llS\lll\\y aggraY:lt<'S 
the symptOlllR or {'Xophtlwl111ic goit re. The mo:-;t SU('('CSsful line of lrenlrnent 
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ha!' been that <lir<·dt·il to diminh:h tlw hulk of tlw goitre>. 'flJC•:;;;e are some of 
thr c-on .... ill('J':ttion~ wliic-h fo\"OI' the_• Yiew ihc_1i Ilic!'.' mptnms arc· due to <li::;turlw<l 
fundion o[ ilH· thyroid gland. proiJalJl.r to Jiypf'l":-<(•trl'ii<111 of materials whith 
indnc·r a !'Ort of thronit intoxkatinn. ::\fyxO"<kma 111;1~· dnclop in the late 
stagt·:-:. an1l tl1C'Tl' are trnn:--it'nt n•dt·ma an<l in a ft·w 1·a~es sc-lcro<lcrma, which 
in<licatc that tlw nutrition of the ~kin ifo'l inrnln.•11. 

Anatomical Changes.-ln rare in~tanrC':,,; the thyroid g-lan<l has be('n staterl 
to lw normal. Jn the majority of case:-; there is acti,·e hyperpla:-:ia of the gland, 
with C'nlar_([t'd and rn·wl)· fomwd fol1ie1c~. and rm increa-:c in the lymphoid 
u~O::U(' or Ule' gland ~tronrn. ln rnlnntnry and rew·es:-;ire cllnnges arc common; 
tlw hypPrplasia may «ras1' arnl thr gland rC'turns to the colloid state. Finally, 
in «rl'tnin c·n:-:<·~, ntropli,r of thr C'l'il clrrnents tnkrs placr. 

Tl1f' io<lint• c-onf(•nt o[ the glnncl lic·:us a dircd rrlntion.!=-hip to the amount 
o[ c·ollnicl; the gland in hyp<'rplasia has the lowest perc·rntagC', the pure c·olloid 
gfoIHll' t\w higJH'~t. 

Symptoms.-.\ruic arnl chronic form~ may he rccognizccl. In the acute 
form the cli~rasc rn:1y nri~r with great rnpic1it,r. In a palicnt of .J . JL Lloyd's, 
of Phil:11l<'lphia. n. woman, ag-r1l thirty-nine. who hacl l>Pcn considerc•cl perfel.:Lly 
lw;11thy. hut who:-;p frif'ncl:-: hacl noticrd that for some time her eye~ looked 
rntlicr large, wns s11d1lr·nly ~l·izcd with intc·nse vomiting ancl diarrhcea, rapid 
adion of thr lwart. nml gn·at throbbing of the nrtc·rir.:. The eyes were promi
nc·nt arnl ~taring arnl the thyroid gland was found much rn largecl and soft. 
The gastro-int( :-;tinal !'ymptoms continuc1l, the pulse became more rapid, the 
vomiting waf'; inC'l':-.~irnt. and the patient diC'd on the third clay o! the illness. 
Only the ahdorninal ancl thoracic orgnns c·ould be cxamined and no changes 
were f01md. l >aw hrn rapidly fatal cases al the Philadelphia H ospital. one of 
wliidl. unclc•r F. P. 1 lcnry's care, hacl markrtl Cl'rrhral i;:.ymptoms. The acute 
C«l$:C'S arc nol nhrnvs a~~oc·inlecl with clclirium. 

) IOJ'P fn·q11C'ntly ll1l' on'."rt i~ gradual :incl Hie di.~rasc is c·hronic. There 
an• four <'h;1raC'lrristic symptoms of the cli~rnsr-tac·hycn. rcl in, cxophth:i.lmoS

3 

enhn!.{rmc•nt of tile th~Toifl, and trrmor. 
'1' \CllY<' \HDr_\.-Hnpi(l hen rt adion is onl.r one or n srriC's of remarkable 

ra~C'nlnr phr nonH"11a. in llir diseaF-r. The pul:::e ml<' ar; firi-;t may be not more 
than n.; or 100. hut when the cli~ea:-;c is C1'iahlishrtl it mav be from HO to 
HiO. or eH·n higher. J rrcgnlnrity i~ not C'Ommon, except toward the close. Jn 
a well clert·lop<·1l c·al'C thC' ric.:ible arra or carcliac pulBation is much increased, 
thr adion is he:ning ancl forrihlC'. and the "hock or the !wart sounds is well 
frlt. Thr lar)!e arteries at the root or the nrck throb forcibk There is 
\'i:-;ihlC' pul~ation in the peripheral arteries. 'fhc capillary pul~e is readily 
Eren, and then• are ft:w cli~c·a:-;t·~ in which one may sec at times with greater 
di~findll(':':; the \'CnOUS puJ:-e in the reins Of the han<l . rJ1!1C throbbing pulsa
tion o[ the arfrrirn mny he [ell crcn in the finger tips. Vascular crythema is 
common-the fac·r ancl nrc·k arc flu~hecl ancl llwrc may h<' a wick~prcacl ery
thrma of til(> hody an<l limb~. On auscultation murmurs arc usually heard 
m·rr lhe heart. a loucl n1wx ~y:-;iolic ancl loud hrniti. al the hasc and ~\'rr the 
mnnuhriun1. Thr ~oun<ls of iliC' hrart nm_,· hr rerv int «nsr. I n rarC' instances 
tlwr 111:1._,. hr hrnrcl at 5omc lli~tnncr fr01;1 !hC' JJ<;tient; arrording to Gra\·es, 
a~ f,ll' flS fn1tl' fid .. \llnc·h of tJ(·lltC rli\alnlion of the heart may OCCllr with 
<l.'.::p1111•:t. cough. :irnl a frothy blond.r exprdorntion. 
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F.xoPnTn \DW .... -.\ th:iraderi:.:tic fa<·ial a:.:p(·c·t j..; ~inn to Oran:.;;:.· tli:"ea:0e 
by thl' -.tarin~ \'\fll'l .;,.;.1~lll. C«lll"C'1] in }l;lrl h.\· proll'U"'it11l or thl' e.Yeh;tJI:--. but 
lllf'!"4' part cul.irly I·) rt:trnl'li11n of thl' li11~ expo:-:.ing tlit• :-dtn.\• ab11\l' ~1rnl J1t_•}ow 
th':' c·nrnc·;l•. Thi· t·xophth:ilmoo:.. whic.-h may Le unilateral. 11.;.ually follow:' the 
l°:l"'( 1il:1r 1]1 .. tnrha1Kt'. The protru!'ion may bt•c·omc- h'ry gnat and tlw <'.H' 111t1y 

c·nn l.K' tli-dorntt·1l from thC' s.OC"kd, or both c~·t·:.: nrn:1 J,c dl',-trnyed hy p.rnnph~ 

thal111it1:.:. a c·onclition prc·-:c1nt in om.' of Ba5cclow·~ rn:.:ui.. The \i:.:ion i:- normal. 
(;rat ft• nolL•tl that whL·n the cyt•ball is mowcl downwanl thC' uppc•r lid tl0t• ... not 
follow it a;-; in lll'alth. This i.;. known as GraerC'·~ ~ig-n. Tlw palpl•lm1l apl·r
tun• i:-0 wit1~·r than in ht·alth, owing- to 5pa~m or retradion or the upper litl 
(Stdlwa.~·:-:. ~ig-n). Tia" pati£·nt winh le:::~ frequently tlrnn in lwalth. Tlwrf' 
i~ m:trkrll trl'HlOT or the Ji<l- :mcl the.\· contract l'Jlfl~OlO<liralJy in adnrnrf' of 
the t l1·rntinz t·.nhc1ll. )[od1iu~ ha~ cnlled nttt•nt ion to tilf' l:trk of cmnrr!!<'llC'e 
of thr two «.n· .... C'liangc·,;:. in the pupils and in the opti1.: IHTHi:. an· rarr. Pul
~:1tion or th<' rdin:1l art<'rie:-s is common . 

E\:'T \J:<:Dri:'\T or Tm: Tllrnorn i::: the rulr. It mn_\· lie grnrrnl or in only 
nrn· lolit'. arnl i~ r;tn·ly ~o l:1Q!l' a~ in ordinary goitrf'. It may lw ;1h:"1·nt. The 
~\\t·lling i~ firm. hut ela:::tic. There are mn·ly prP~ ... urC' ~ign~. Thr n·~'t.•l:ii 

,m• w•11ally murh clilatc<1. and the \Yhol(' 7larnl may hP ~t.·1·11 to pul~att.•. _\ 
l11rill may be fC'lt on palpation nncl on au:-crnltation a loud :-0y:'tolic murmur. or 
more commonly a !Jruit de dia/;le. ._\ clonblc murmur is c:ommon and is path
n!!nomonic ((;uttmann). 

Ti:umr. j...; thC' fourth cardinal ~ymptom. and W;B nan_,. first c}(•...;rrill('1l by 
H1h·t.·1low. ] t i:-0 inw,Juntary. fine, about ei~ht to thC' ~(·con1l. It i~ or µrent 
importanC't' in the <lia,!!no .... i~ of thr earl_,. ca:"c1:-... 

Otllt'r ~smptorns an• an:t'mia . ('llrnriatirn. :!nil slizht fcY('r. _\ tt.wks of 
r11miting arnl 1liarrhu•a m:n· oc·c·ur. The latter nwv he wry St.'Y('I'(' aml distrt>:'~
ing-. n·l·urring nt intl'n:tls .. The p:reatc~t compl:ti1;l is oft.he forcible throbbing 
in thP artl•rit'~. often aC'companiccl with unpi(':l!':tllt nu~hcs o[ heat n111l pro
ftbl' Jlf'rspirntioni'=. ,\n erythcmatous flu~hing- i~ common. Prul'i tu~ may lw a 
~1·H n• ancl 1wrsistcnt symptom. )fu ltipk• lt.1lanµil 1('fa..;1 s hnw hl't.'11 111•:-t."ril)ecl. 
~nliil. i11filtrat<1ll n•<lc•ma is not unC'omrnon. l t mnr he transitorr. _\ rcm;Hk
ahl" rn.ncrd1•mntou~ stnle may rnperYC'llC". I'igmc1~t;ny r·lrnngP~ .fir<' Hry ('Olll 
mon. Tht.y may he patC'hy or ~enrrnlizNl. The C'OC'xi:-knrC' of :-0«ll'rotlt.'rma 
and Crar1< <li:-(':l!'e has ht.1cn frc·<plC'ntly notir1•1l . l rrit:iliility or h.'lllJll'r. 
rhan.!:l' in 11ispn:"ition. arnl gr('at nwntal deprt':":-ion haH' hl'l'Tl c1C':"C'filw1l. .\ n 
important complication is ao1te mania. in whiC'h the pnlit•nt nrny clil• in a 
fL·w 1lar". \rl·nknC'."'.;: o( the mu~ele:-0 i~ not unrommon. partirnlarh· a 
f 1·din::r ·of ··p-idnµ- wa~.-· of the lc.!?i=: . If the pnti0nt hold:' the hea11 tiown 
nrnl j, a4t•f1 to look up without rni:-in~ thl' llC'ad. the fon·hN11l rC'rnain~ 
~month and i~ not wrinkkd. 3' in a normal intli,·iclual (.Joffroy) . . \ 

fmtur(· of intert.·:'-t nofrd hy Charcot j,. the grcnt 1lim;nution in the t.·lt>drit<il 
rr,]..;j:IJWC'. whith Jll:lY he <lllC to the ..;aturntion o( the t-kin with lllOi:"tllrC 
°'' in,z to thr rn:'o-motor dilatation (Hirt) . Hr.r~on ha:-; notr1l the rnd tlrnt the 
C'hf''t 1'\Jl<lll:"-iflll ma_r lie grC"at\_Y cJirnini:-;h('(l . rrhc flllilei:ttion lllfl,\" Jie C'\lrC'lll('. 
r.i.n·n ... uria ;11Hl allmminnria arl~ not infrequent complication:'. T rue diabd.es 
mnrrn·rur. 

I'' ,·::~;:·" ~"~','.,'.'',;~f ,'.:~·;,t');;' :;• ai~ ,'.~~"·;::~ ~;1'. '.,~~ ~~;,~";~'.:,~.g d '.:~~.;:~a;:''" ;;i1e1:; [!~: 
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rcm3rkablc im.tancC's in which lhc ssmptoms haYe come on with great inten· 
sity, following fright, and ban• disappeared agnin in a ft:w clays. 

Prognosis.-Stati~tics arc mis1eading as only the SC\'Cre cases come under 
hospital treatment. Saltier estimates the mortality at 11 per cent. In Hale 
".hitc"s series it was 8 l in 21-1 cases. In the hands o[ Kocher and the :\fayos 
the mortality from operation is below 4 per cent. and some 70 per cent. of 
cases are claimed to ham been cured. 

Diagnosis.-Fcw diseases arc so easily recognized. Tlic difficulty is with 
the partially dc\'clopcd forms, formcs fntsles, whid1 arc not uncommon. The 
ncrrnus state, the tremor, and tachycardia may be the only features, or there 
may be slight swelling of the thyroid with tremor alone. 1I1he greatest diffi-
culty arises in the of hysterical t remor with rapid heart action. Doubt-
ful cases may be by the careful administration of iodine internally, as 
patients with hyperthyroidism show a marked intolerance, cren to small <loseo. 
A differential count of the leueocytes shows au increase in the monouuclears. 

Treatment.-(a) 'l'hc cliscase is 1'erious enough to wanant strong measures 
systematjcally carried out; much rnluable time is lost in trying various rem
edies. The patient should be in bed, at absolute rest, and sec very few per
sons. 'ro quiet the heart's action the icebag may be continuously applied 
through the day, and rnratrum viride, aconite, or strophanthus given in full 
doses. Ergot~ bella<lonna, phosphate of soda, small closes of opium, antl many 
other remedies oll'e recommended, and in some instances I haYe seen benefit 
from the belladonna and the phosphate of soda. Electricity may be helpful . 

(b) Sernm 1'herapy.-Two methods arc employed: feeding with the milk 
of dcthyroi<lizcd goats, introduced by Lanz, which is obtainable as a substance 
called ro<lagen. Coocl Trsults liaYe been reported by )[ackcnzic ancl others. 
Beebe, on the other hand. uses the scrum of nnimals into which human thyroid 
extract has been injcded . Excellent results have been obtained, but the 
method has the a~socialcd with the use of foreign sera. 

(c) Trcal111c11l.-Hcmoral ol part of the thyroid gland ofTers the 
best hope pernrnnrut It is remarkable with what rapid ity all the 
symptoms may <.fo:appear partial thyroidectomy. A second operat ion 
may be ncccs1'ary in S{·\"f.•ro cases. 'The results obtained by the br others ::\foyo 
and hy Koche r give a rrmarkable percentage of recoveries. The operation 
under corninc may be done with safety when the condition of the hea1t and 
the extreme tachycardia do not contraindicate it. Tying of the arteries and 
cxothyropcxia arc also recommmclcd. Excision of the superior cen·ical ganglia. 
of the sympathetic: has one beneficial result, Yiz., the production of slight 
ptosi~. which obviatrs the staring character of the exophihalmos. 

:\larked benefit has followed the use of the X-rays in a few cases. 

IV. DISEASES OF THE PARATHYROID GLANDS 

The parathyroid hodies occur, as a rule, in two pairs on either side of the 
lateral lobes of the thyroid gland; small 01·oid structures from G to 8 mm. 
in length. Some ohscnws regard them as simply supplementary to the thy
r oid, withou~ a special funct_ion; others bel i~vc that they ha Ye an important in
ternal S<•c1·etion supplementing that ol the thyroid gland and controlling cal
cium metaholism. 
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'The ~t11clic~ of Gley. ITal!'lec.l. and otl1ers knY(' no 'JllL·stion fl'" to the 
imporlauc(' or thc5c glands. Following their re111ornl in animul~ there are 
twitching. :::pasm~ or the voluntary muscle~, gradual paral_\ --is with 11~-~pncca, 
an<l. death from exhaustion. These sometimes rfo:appcar whcll a saline extract 
of the parathyroid is injected into a vein, or if the Jhirath~Toid glands arc fed 
or tran.,plankd. The association of tf'lanY wilh flw 11i~turham·c o[ the func
tion of the thyroid seems to be definitely ~stablishcd . )lat'Callnm has i:-hmrn 
the importance of the function of thc·se glatuls in c-onlrollin~ e:ak·ium mdabol
ism, and it j~ j)OSsibJC tlrnt in irnpOYCrishmcnt 0£ the fo·~UCS in tJ1b; ingredient 
is to be sought the cause of the great excitability of the ncrrnus sY~tem au<l. o.f 
tctany. · · 

T.hese studies ham thrown great light upon vuriom; spasmodic di~orclers 
of ch ildren, and some h<Hc gone so far ns lo Clllbracc Ru<:h conditions as 
laryngismus, infantile conn1lsions, and teta ny under the LC'rm "spasmophilia'' 
(licubncr). 

These glands ha Ye also horrnonic rclationR, as yrt not i ho roughly under
stood, with the other ductless glands, and ham some influcnc:c on carUohr<lrate 
metabolism. • 

'l'hc dC'finitc association of the glands with telany is sufficient warrant for 
treating this disease here. 

T ETANY 

Definition.-.\n affection characterizc<l b~· bilatcrnl, chronic. or intermit
tent spasms of the c.xtremlties, with gradually innC'a~ing i1 ritability of the 
nerves. 

Etiology.-'I'hc following groups arc made hy Frnnkl-llochwart: 
(a) TET+\NY OF ADULTS.-(1) Epidemit tehrny. al~o kno\\'n as rheumatic 

tetany, idiopathic workman's tctm1y, or shoemnk<1 r's cramp. Jn certain parts 
of the Continent of Europe the clio;;e1.1sn has prernilcd widely, particularly in 
the winter season. Yon Jacksch, who has <lrs(:l'ihed an epidemic form occur
ring in young men of the \\'Orking clas:-:es, somct imes with slight feyer, regards 
the <li.seasc as inCcctious. This form is acute, lasting only two or three weeks, 
and rarely JHo\·ing fatal. 

(2) Tch1ny of gastric and intestinal di::;onkrs. as d.n:.pcp~ia, ga!'trectnsis, 
<liarrhCl'n, and helminthiasiR. 'J'he form a:-.~o(•iate<l with dilatation of the stom
ach is rare, not more than 30 ca!'CS lH1\·ing been report.eel. 

(3) rrebrny of the acute infedious di~cascs (t_rphoiU, cholera, influenza, 
measles, scarlatina, etc.). Jn some typhoid epidemics many cases haYe oc
curred. 

( 1) Telany following poisoning from chlorofo1m. morphia, ergot, lead, 
alcohol. nnd unrmia. Isolal<.'cl examples of rnch h<HC been reportc1L 

(5) Tel any mny nh.:.o cle,·elop during prcgnnll(')" or rcc:ur in :-ucc:est"i\·c preg
nancies. From its occu1Tcnce in nursing women, rrrousseau ca lled it c.nursc's 
conlrnclure." 

(G) Tctnn.'· following-. remo,·~l of the thyroid ~land h; probably due to a. 
rcmorn.I of thP parnlliyroHl bodies al the same tune. 

(7) rl\•b111y mny complieatc oi li er nerrnus disorders .. as Basc<low 's <l.iscasc, 
cerebral tumor, C:}Si!-1 of the cerebellum, an<l. syringomyelia. 
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(b) TLT.\NY IN (1111LDl!EX.-'J'ctany !Jean; a <ll'finitc relation to ga~lro
intC':-linal disonlcrs, ac:ulc iufcdions. and Tk·kcts in c:hildllornl. 

~\li(d cases of lel<rny arc not UDCOllllllOll in chi\d1'l'll, parti<:tt\ady in <.:1111 -

llCclinn with rid,.ds and ~aslro-intci:;linal disonkrs. The olhl'I' for111:-; arc not 
co111111011. cit.her in the United Stales or in England. l'<t1Hpht'll l lo\\anl rc
portt'd from lllj' t;Jinic 8 C:i.l~CS of tclany, ·J Ul:<:Olll(J<lll}illg lii]ai:tlion O[ the 
~tomach, ·? with hypl'l'<I<.:idity without dilatation. 1 with C'hronic <liarrl11ea, 
an<l 1 oc<:urring in conncdion with repeated pn·guantics HtHl J;1d<1tion. 

Morbid Anatomy.-lt is no11· well cslal>lishctl lhal lhc lclany following 
cxtirpal ion of the thxroi<l gland is due to coincident rcmornl or lhc parathy
roids; and lhc ObSC'l'\'UliOJlS or )(ac(;a!Jum suggest tJ1al, Ol'l'Ll!Ti11g sponlan
COt.tt<l_r, it is as::;.oc:ialed with insuITie:icncy of the paralliyroidK, \\·hit:lt appear to 
control c:akium metabolism. .Absence or pcn·croion of the p<.1raU1yroid secre
tion kads to impoverishment of the tissues in calcium, t1ml Lo !iypcrc.\c:it
abilily or lhc ncn·cs. 

Symptoms.-! n cuses associated wilh general debility or in ('hildrcn with 
riekcts tlic spasm is li 111itcd lo lhe hand$ and feel. The finger~ arc h1..•11l tll lhc 
mcla<.:arpo-plmh111gcal joint, extended at the Lcrminal joint~, prl'~~ed close to
gctl1(1r, au<l the thumb i8 cont racted in the paJm of the hand. 'J'he wri~t is 
flexed. lhe elbows arc bl'ni, and the arm:; arc fol<led O\'cr Ilic chest. Jn the 
lower limbs the feet arc ext.ended and the toes adlluc:tl'd. 1 l'hc lllU!-=dt'S or the 
face :uu.l Jl<'('k arc k:-:s commonly i1noh·ctl, but in Se\crc ta:-:l'l:i th1..•rc 111ay be 
tri!-=llll!S, an<l the angles or the mouth arc <lrawn out. '!'he bkin of the hands 
and fed i:; so111rti111cs tcm:e and cr:dematous. 'l'he spt1:-:111!-i arc rnrnalty parox
y!'mal and last for a rnriable time. In children the nUatk 111ay pass oft in a 
fc\\' hour$. In some of the more scrnre chronic cases in adults the :sliffne:-:s and 
coutradurc may continue or C\'Cn increase for many d;tys, and the attt\ek may 
last as Jong as two weeks. Jn the acute caSl'S the temperature may be clcn1tcd 
and the pul!-=e quic:kcncd . Jn the severe paroxysms there may be inYolvcmcnt 
or the 11n1 sf·les of Llic back and of the thornx, indll(:ing and c:yanosjs. 
Certain additional features, rnluable in <liagno~is, arc 

'J'rous~ran's i:;ympto111: "So long as the at.tac:k j:; not o\·cr, tlie parcny:o;ms 
rnay he reproduced at will. ~l'his is effected by Eirnply comprct-:i-\ing Lhc afrcdcil 
parls, cill1cr in the direction of their princ:ip<-il ncrYc trunks or o\cr their 
blo0<l Ye~:-eli-\, so :li-\ to impede the venous or arlcrial c:irculation." 

l'ltrn:stl'k's sy mptom j:s shown in the remarkaLlc ilkt\•a:-:c iu tlic rnt•c:hanical 
ex<.'it.ahility or the motor nenes. A slight tap, !or C.\ample, in t.h1..• <.:oursc o( 
tltc Ja<.:ial ncrrn will throw the muscles to whid1 il is dist.riLukd into ac:t.irn 
t·onlract.ion. Erb has shown that the clcc:tric:al irritability of lhc motor nerrt'~, 
t'spec:ially to the gahanic current, is al..:o greatly incrca:-:<'d, and H ofmann 
ha:-; demon:-t.rale<l the heightened excitability of the s.cn~o ry m·ne!', the 
:::li~.d1tc::;.t prc~l'!'urc on which may cause para:'sthcsia in the Tcgion 0£ di:-;tribu
t.i on. 

Diagnosis.-The cfaenf':e is readily recognized. Jt i:. a misiakc to call 
in::;.t.an('eS of car po-pcdal spasm or children true t.cl:rnr. H is t'Oll111101l to find 
in riC'kely children or in cases of severe gastro-intl':::.tinal catarrh a t.rnnsicnt 
spal"m of the fingers or even or the arms. By many authors these arc con~id
ercd cases or mild tetan,v, :ind there a-i·e a11 grncl<'s in ric·kcty ehilclrcn between 
the simple ca rpo-pedal spasm and the condiUon in which t.he four cxlrcmities 
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arc mrnlrnd; but il is well, l think, lo limit the lcrm lclany to lhc more severe 
affection. 

\\'W1 true lei.anus the disease is scarcely ever confoundl'<I, as the commcncc
mcnl of the spasm in the C:\lrcmities. the altitude of the hands, and lite clio
logical Iactors arc very different. Hysterical coutraclure::5 are usually uni
lateral. 

Treatment.-] n the case of chi ldren the condition with whicl1 the totany 
is aosociatcd shou ld be treated. Baths and cold sponging arc recom mended 
and often relieve the spasm as promptly as in child-crowing. Bromide of 
potassium may be tried. In severe cases chloroform inhalations ma.r be gin">n. 
)lassage, electricity, and the spinal icebag have a1so been used with success. 
Cases, however, may resist aII treatment, and the spasms recur fo r nrnny yea rs. 
The thyroid extract should be tried. Goltstcin reports relic[ in a case o[ Jong 
standing, and Bramwell reports one case of operative tct.any and one of the 
idiopathic form successfully treated in this way. 

In gastric tetany, especia lly when due to dilatalion of the stomach, the 
morta li ty is high, and recovery without opcratirn iutcrfcrcncc is n.ll'C: of 27 
cases collected by Riegel, 16 terminated fata lly. Cunningham collected 8 cases 
treated surgically, with a mortality of 37.5 per cent., as compared wilh 70 per 
cent. treated by medical means. Hegular. srstcmatic larn~c with large tiuan
litics of saline or mildly antiseptic solutions is sometimes beneficial. 

The administration of calcium is frequently effective. It may be given 
as calcium lactate in doses of 15 grains ( 1 gm.) c,·cry three or four hours. 
In severe cases much larger amounts may be given. 

V. DISEASES OF THE SPLEEN 

1. GENERAL REMARKS. 

Though a ductless g lnnd, the spleen is not known lo have an internal secre
tion, and its fun ctions are as yet ill understood . _I l is not an organ r:-:scntial 
to life. ln lhe fetus it takes pa1t in the formation o( the red blood corpuscles, 
and as it contai ns hcrmatoblasts, it is possible that in the adult this function 
may be exercised to some extent, particul arly in cases of scrnrc anmmia. 

lfrbrnolysis is generally believed to be its special function, a view-not 
held by all physiologists-based upon the pre~ence or a large percenlagc or 
orga nic com pou nds of iron, the deposit in the organ o( blood pigrnenhi in rnri
ous diseases, the presence of many macrophages containing red blood cor
puscles, and upon the evidence. after removal of the spleen, of compensatory 
hrernolysis in many newly formed hremo-lymph gland• (\\"nr(hin). 

Remova l of the spleen . an operation practised by the ancients in the belief 
that it improved the wind of runners, is not, as a rule, followed by serious 
effects. There may be slight eosi nophilia and temporary ana:omia, and later 
there is usually slight leucocytosis, with relative incrcnse of the lymphocytes. 

In infections the organ enlarges and micro-organisms are pl'escnt in Jarge 
numbers. It has been supposed to play some part jn the procc!'-scs of immun ity 
and phagocytosis goes on actively in the ol'gan. ln experimental amcmia 
caused by various hromolytic agents the spleen en la rges, and in these condi
tious Bunting and Norris found evidence of vicarious blood formation. Chronic 
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enlargement of lhc i;;plcc.'n may be present with ,·er." liUlt• clisturbanc:c of 
health. Attacks or ana:irnia BOon er or lalrr O('('Ur, and ('0118(.'('U!iYC fib rosis may 
occur in the liver with jaundice and ascitcs (Banli't-i cfo:ca::::c). 

2. MOVABLE SPLEEN 

:Movable or wandering spleen is seen most frequently in women the sub
jcct.s of cnlcroplo!' is. It may be present without sign ~ of (!i:-;placemcnl of 
other orga ns. Jt may be found accidentally in indiYidual s who present no 
sy mplorn s whatever. Jn other cases there arc dragging, unca::;y feelings in the 
back and side. ,\II grades arc met with. from a spl t•cn lhai can be fell co111-
plctclj1 below lhe marg in of the ribs to a condition in which the tumor-mas~ 
impinges l1pon th e pelvi s; indeed, the organ has been founc.1 i11 an inguinal 
hernia! ] n th e large majority of all cases the spleen is ealargell. 8omctirnes 
it appears that the en largement has caused relaxati on or lhe Ii galllent~; in 
other instancl'S the relaxation seems congenital, as movalJll· splee ns J1 ;1Ye been 
found in diffcrrnt members of the same family. Pol'::-ib ly trnumaUsrn may 
account for some o r the cases. Apart from the draggi ng, rnwasy sensations. 
and lhc worry in ncnous patients, wandering ~plcen causes \'C'l'Y few SPri ous 
symptoms. 'l'orsion of the pcdiclc may produce a \cry alarmi ng and snious 
condition, lead ing to g reat swelling of the orga n, high fc"er, or e\·en to 
necrosis. A young woman was admitted to my colleague K ell.r 's ward with 
a tumor supposed to be ornrian, but which pron·d to he a '''<ll1dl1 ring, modcr
atc l.Y enlarged spleen. She was transferred to the mcdirn\ warcl, whtrc she 
had suddenly Ycry great pain in the abdomen, a large swell ing in the left flank, 
and much tenderness. llalsted operated and found an enormott$ly enl a rged 
spleen in a co ndition of necrosis, adherent to the nd jac:e nt parts and to the 
abdominal wall. He la id jt open freely. and huge ne<.; rotic niass<'S of spleen 
tissue discharged for some time. She made a good 

'!.'he diagnosis of a wandering splem is usually ca~.\ Ilic organ be-
comes fi xed and is deformed by adhesions and perisplcniti~. 'l'he shape of the 
organ and the slrnrp margin with the notches arc the poi nl t'i lo he specia lly 
noted. 

The treatment of the condition is important. Occa~ionally the organ may 
be kept in po~it i o n by a properly adapted belt and a pa d undl'l' the left coslal 
margin. Hemo\'a l of the displaced organ has been ad\'i~cd ancl carried out in 
many caj::es, and nowadays it is nol a Yery serious opcr;il ion. lt is, howe,·er. 
as a rule unnecessary. l n two cases of enl arged spleen under my care, with 
g reat mobility, ca usi ng much di scomfort and uneaf.:incs~. llal l'tcd completely 
Tclicvccl the condition by replacing ll1e spleen, pack ing it in po8ition with 
ga uze, and a llowing firm adhesions to take place. Holh these patient~ were 
St'C' n more than e ighteen months after the operation and the organ had 
remained in position. 

3. RUPTURE OF 'flIE SPLEEN 

This iR of inlercst in connection with the spontancouR rupture in cases of 
acute enlargement <luring lypbojd feyer or malaria , \I hich is very rare. Rup
ture of a malarial spleen may !ollow a bl ow, or a, fall, or an exploratory punc
ture. ln India and in Mauritius rupture of the 'Jllcen is otalcd to be very 
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common. Fatal ha:.>morrhage may follow puncture of a swollen spleen with a 
hypodermic nel'd lC'. Occasionnlly lhe rnplurc rc~ults from the breaking of an 
infarct or of an abscess. The symptoms are those of h::emorrbage inlo the 

peritoneum, an<l the condition dC'mands immediate Japarotomy. 

4. INFARCT, ABSCESS AND CYSTS OF TflE SPLEEN 

Embo li in the splcnic arteries caus ing infarcts nuy be either infective or 
sim pl e. ' l'hcy arc seen most frequently in ulcerative cndocardit is and in septic 

conditions. l ofarcts may also follow the formation of thrombi in the branches 
oI the splenic artery in cases o[ feve r. rrhey are not rnry infrequent in 
typhoid . Jn a few instances the infarcts have followed thrombosis in the 
splenic vei ns. They are chiefl y of pathological interest. The infarct of !he 

splren may he suspcclecl in car:.cs o-C scplicremia or py::cmia when there are pain 
in the splenic l'egion. tenderness on pressure, and sl ight swelli ng o[ the organ; 
on sen•ral occas. ions I ham heard a well-marked perilonral friction rub. Occa

sionally in the infective infarcts large abscesses arc formed, and in rare 
instances the whole organ may be converted into a sac of pus-. 

Tumors of the spleen, lt!Jdalicl and other cysts of Ilic organ, and gummala 
are rare concl il ions of anatomica l interest. Jn H odgkin's disease the organ 
may be enlarged and smooth, or irregular fro m the prc~cncc of nodular tumors. 

Cysts arc rare: I haYc seen hul two, one an echinococcus, and the other a 
double cyst of the hilus. 'l'hc latter apparently a rc \'Cry common, and prob
ably arise from a hrematoma subcapsular or in the hilus. They haYe been suc
tCS!'l'ully remoYecl . Very small cysts are not infreq uent in conneclion with 
polyc.vstic clisco'c of the li ve r and !he kidneys. A dcrmoid cyst has been de
srribed. rrhc diagnosis o[ cysts is not often made; the mass is usually i rreg
ular in the region of the spleen, but the splenic outlines are marked. "In the 

caf.c I saw with two cysts at the hilus. the tumor was very movable, very 
irregular, and 'I urged operntion on the grou nds of mechanical di scomfort, anU 
increa!'e in size. "In a recent paper 1\fusi::er stated that there have been 21 
operations, all successfu l, in cysts of this sort. 

5. PRIMARY SPLENOMEGALY WITII ANJEMIA 

(Splenic Arw1mia? Banti?s Disease) 

Definition.-A primary disease of the spleen of unknown origin, character
ized by progre!=isin~ enlargement. attacks or amPmia. a tendency to h::emorrhage, 
and in some cases a seconda ry cirrhosis of the li ver, with jaundice and ascitcs. 
'!'hat the spleen itself is the 'eat of the disease is shown by !he fact that com

pl ete recovery fo1 \ows its remornl. 
History. -'J1he name "splen ic an~mia" was app1icU to a group of cases by 

Griesinger in 18GG. H. C. Wood. in 181 1, described casl's as lhe splenic form 
or p~euclo-1enkft'mia. The real ~.t.udy of the disease was initiated by Banti in 

JS, 3. ln France the condition was call ed c:primiti\'e splenomegaly." and many 

different types o[ the clisea~c ha1e been drsc ribed. H erc we shall deal on ly 

with the form referred to in the definition as splcnic an~rnia and Banti's 

discm:.e. 
Etiology.-] n the majority o[ casr~ the enlargement o[ the spleen comes 
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on without any r{'cognizable cause. Jn a few o[ my ca~es malaria has been 
present , but in the grenter number the fir:"t thing noticed has been the me
chnnil'al inromeniencc of the big spleen. )rnks are more frequently altacked 
than femalrf.l.. ]t i!' a disease of young and middle life, the majority of cases 
occurring before the fortieth y1.:ar. Jt if.I nlso mrt with in young childrrn. 
Many of the caees of infantile splcnic anremia of von Jaksch and of the Italian 
writrrs b('long to this disease. 

Morbid Anatomy.-The i::.plcEn is greatly cnla rgrcl, coming perhaps next 
to the Rizo of the lcuk::rmic organ. lt is very firm, the cap8ule is thickened, 
the texture of the gland \'cry tough and firm, and the whole in a state of 
adrnnccd fibrof.lis. Hnnti lrns described a proliferation of lhe endolhe1ial cells 
or lhe \'<.'llOUS sin11~eS o[ lhe pulp, and he believes there are very characteristic 
hislologicnl changes. 

' l1hc blood vcssc1s in the i1eighborhood of the spleen may be very large, 
particularly t11c vasa bre\'ia, and the splcnic Yc in itsclr and the portal Yein 
may be enormously dilated, and show athcrorna and calcificat ion . The lym
phatic glands are not involvcd. ITyperp1asia or the bone marrow has been 
found. but no other changes or special importance. 

'l1he cases of the Gaucher type, primiii\"C emloihclioma or the spleen, do 
not belong in this group. 

Symptoms.-Thc disease is extraordinarily chronic; seYen of my cases had 
a longer duration than t{!n years. Usually the firsl feature io attract atten
tion is: 

Splenomegaly.-'T'he enlargement is unirorm, smooth, painless, usually 
reaches to the navel, Yery often to the anterior supcrior spine, and the organ 
may occupy the whole of the left half of the abdomen. lt may exist for years 
without any symptoms other than the jnconvcnicnce caused by the distention 
of the abdomen. ]followi ng au infarct pain may be present. 

Anaml'ia.-Sooner or later the patients become am:cmic. The attack nrny 
develop wi!h rapidity, and in children a serere and even fatal form maj· 
follow in a rcw weeks. :More commonly the pallor is gradual and the patient 
mny come under observation for the first time with swC!ll ing of the feet, ~ho rt
ness of breath. and all the signs of adYanccd an::emia. '".rhe blood picture i:-;, 
as a. rnlc, thnt of a secondary anremia with a verv low color index and a 
marked lcucopenia. The red blood corpuscles may fall as low as two million 
and in an aycrage of a. series of uncomplkated cases the lencocyte count was 
under 3,500 per c. mm. 'J1herc arc no special cl1angcs in the clifferentia1 count. 
Following a ser('rC h:rmorrhage there may be a rise in the leucocytes. Some 
patients have permanent slight an::emia of the secondary type; others remain 
,·cry well except for recurring attacks of amemia_. of great severity, which may 
be independent of h:-emorrhage. 

rrhe question whether the amcmia splenica infantum or von Jaksch and 
the Italian writ('rs is the same malady lias been much discu~sed. There are 
ca~rs in which enlargement of thc spleen without obvious cause has been fo l
lowed by a. rapidly progrcsRing amcmia with marked lcucopenia. A very sug
grstiH• lhing is tlinL in n rnse in a child. witl1 a blood cou nt below one mil
lion rC'dR. removnl of llir ~rlrcn wns followed by completC' recovery. 

ll(rmorrhagrs.- Rlercling. usually luemalemei:::is, rn::iy be a ~pecia l feature or 
the disease and may occur !'or many years. One of my patients had recurring 
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attacks fo1· lweh<• yea,., and one at the London Hospital, noted by H. Ilutch
ison, for fifteen year~. In !:Ouch cases the diagno~is of ulcer o( the stomach 
may be mack1

• 'l'lic Ule(·<ling may be of great s.cYcrity. Ou scrnral occasions 
one or my patients was brought into the hospital completely cxsnngnine; in 
two the ha•morrhagc pro,·cd directly fatal; in a third the hrernorrhagc proved 
fatal ten days after a succc,sful removal of the spleen . The bleeding comes, 
as a rule, from Q'!'ophagcal rnrices. Mclrena may be prcse:nt. Ha~maturia oc
curred in one of my cases; purpura is not uncommon. 

1lscilcs.-ll<ually a terminal eYent, it may be due lo lhe enlarged spleen 
it::.l'lr or to ::.rcon<lary cirrhosis of lbe liYer. 'Yhen clue to the lirer, it is asso
ciated with slight jaundice. 

Jaundicr.-[clcrus has been a rare symptom jn my ca~cs. Enlargement 
,,f the spleen may persist for many years without any consccutiYe change in 
lhc liver. One patient has splenomegaly wilh r('pcated ha:?morrhages and 
ha' now (1912) had mol'C than twch·c years of good health aflcr splcneclomy. 
Slight jaundice may persist fo r years, sometimes wilh enlargement of the 
lirnr, in others wilh distinct reduction in its volume, and in eillwr caEe with 
a progres.sive cirrhosis-the features to which Banti called special attention. 

Course of the Disease.-It is extraordinarily chronic. A patient may for 
ten or tweh·e years ham a large spleen causing no inconvenience, then an 
attack of amemia may occur, from which reco,·ery gradually takes place; 
or lhe first symptom may be ascitcs or a sc,·ere ha:morrhage from the stomach. 
As a rule, the anremia becomes more or less chronic, with marked exacerba
tions, and in the later stagt:s jaundice with ascitcs <leYelops. 

Diagnosis.-llere may be mentioned a series of forms of splenomcgaly 
which differ essentially Jrom the splenic anmrnia, and in which, so far as we 
know, the condition of the splcC'n is not primary. 

SPLENOMEO.\l.Y w1·rn Ac110LUUJC JAUNDtCE.-This type, first described 
by 1\finkowski and sometimes called after his name, is usually a familial form, 
often hereditary. It is consistent with good health throughout life, and there 
may be no symptoms. Characteristic features are: (a) its familial form; (b) 
chronic enlargement of the spleen; (c) good health; (d) chronic slight jaun
dice; (e) pn•scnce of urobilin in the urine, but absence of bile pigment. Jn 
a few in5ltanees gall stone colic has been present, due to the prescnc:c o[ small 
calculi. Chaufl'ard showed that the red blood corpuscles in these cases ha\'c 
an increased fragility, the cause of which is unknown, but this is an essential 
feature in the hremolytic jaundice. In the familial form good health is the 
rule, but in the acquired form the patient often becomes anremic and is very 
ill. Cures have been reported after splencclomy. 

SPLEXO:l\IJW.\LY OF THE GAL'CHER TYPE (l'ri111ary Endolhclioma of tho 
Splcen).-Jn a dozen or more cases the enlarged spleen has retained 
its form and pre~ents on section a grayish red appearance, with whitish spot::; 
or streaks; but histo1ogfrall_y shows large cells from 20 to ..JO µ in size, filling 
the al\'colar spaces. The nature of this affection, first described by Gaucher 
in 1882, has been much cli~cussed . rrhe general opinion now is that of Stengel, 
that it is a type of new growth, an endothclioma; in any case, it differs cnlircly 
fro m the splenic nna:imia. 

SJlLEXOUEO.\LY Assoc1.\TED w1TII PuntAHY PYLE:T11 nouRos1s.-Cases 

have bt•cn reportc<l o[ cnlargecl splt.:cn in connection with pldcUilis of the 
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splenic and portal veini:., anc.1 clinically such cases closely rcocmble Banli's 
disease. rfhe spleen is \'CT)' large and there arc jaundice and ascites with 
moderate an:rmia . The n•c:ognition of the pylclhrombosis is only mac.1c poet 
mortem . 

lri:P.\TIC Sru:xo:uu;.\LY.-'l'hrce rnricties of cirrhosis o[ the li\'cr may 
lead to great cnlnrgcmcnt of the spleen with amt'mia ancl a symptom-complex 
resembling that of :;picnic an~mia. 

(a) Alcoholic Cirrhosis.-\Yith recurring ha:"morrhagcs, a consccutiYc an
mmia, ascitcs, and an unusually large spleen, the condition may simulate 
closely the last stage of splenic anrernia. The history, particularly the late 
appearance of the hepatic changes, may be the most important point. ln the 
cases in which I h;wc been jn doubt the difficulty has arisen from an im
perfect history and from the presence of recurring hremorrhages. 

(b) Syphilitic Girrhosis.-Great enlargement of the spleen may follow 
gummous hepatitis, either congenital or acquired. Toward the close the 
picture is very similar to Banti's disease-slight jaundice, ascites, big spleen, 
recurring hremorrhages, and marked amemia. Signs of other syphilitic lesions 
and the irregular nodular liver may suggest the diagnosis. 

(c) ln a few cas.es of hypertrophic cirrhosis, as in Uanot's form and in 
hremochromatos is, the spleen may be greatly enlarged, and in the late stages, 
when ascitcs and hremorrhages occur, the clinical picture may be like that of 
splenic anremia. 

SPLEX01\lEGALY IN PEux1c1ous AN.iEML\.-Sometirnes the spleen is greatly 
enlarged in this disease, reaching to the na,·cl, but, as a rule, the lower blood 
count, the high color index, the large nt!mber of nucleated red blood cor
puscles, and the clinical course enable one to make the diagnosis. 

T1wr1CAL SPLENOi\IEGALY.-Kala-azar has been considered elsewhere and 
can be distinguished by the presence of the Leishmnn-Donovan bodies jn the 
splenic blood. 'l1hcre are big spleens with anremia h1 the Tropics which are 
not Kala-azar, and the experience of some of the physicians in Cairo indicates 
that some o.f these, at any rate, are of the ordinary splenic arn:cmia type, in 
which removal of the organ cures the disease. 

Treatment.-Jn the first stage with simple splenomegaly nothing is indi· 
cated ; the patients, ns a rule, look wry well. For the anremia the usual 
measures may be aao1)ted, and the patient gets gradually bellf'r. The ultimate 
outlook is bad, and there is only one radical cure-remornl of the spleen. 
This has now been done in a sufficiently large number of cases to determine 
Hs value. Of G of my cases 3 haw recornred; one is alive more than 12 
years after the operation, another between 6 and 7. One died on the table 
from lucmorrhage, a second from shock, and a third died ten days after from 
a rupture of the aosophageal rnrix. Armstrong of )[ontreal has collected 32 
cases operated upon with 9 deaths. The fact that removal of the spleen is 
followed by complete recoYery, ernn after the appearance of the jaundice and 
of chronic amrrnia, is the best proof that the source of the trouble is in this 
organ itself. and is one of the best warrants for the recognition of the disease 
as a separate clinical entity. 
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VI. DISEASES OF THE PITUITARY BODY 

The hypophysis cereLri consists of two lobes. (a) an anterior lobe. originat
ing from the roof of the pharynx an<l composed of large granular epithelial 
cells arranged in colum1h' surrounded by large wnou5 spaces into which their 
secretion discharges; and (b) a smaller p0:::.terior lobe whith ari~c :::; from the 
floor of the third rentricle and is composc<l (1) of a central neuroglial portion 
(pars nervosa) and (?) an im·cstment of epithelial cells (pars intermedia) . 
The secretion of the poc::terior lobe is suppo:-:eU by some to find its way into 
the ccrebro-spinal fluid. 

Complete experimental Temoval of the gland is fatal (Paulesco). Partial 
removal leads, in young animals, to a stunting of growth, to adiposity and 
fai lure of sexual development, in adult animals to adiposity and genital dys
trophy (Cushing). 

llfodern knowledge of the functions of the gland began with the studies 
of liiarie on the relation of the pituitary gland to acromegaly and gigantism. 
Then Schafer and Oliver cliscO\·ered that injection of an extract of the gland 
caused a rise jn the blood pressure. Since these two cardinal obserrations an 
enormous amount of work has been done. and we are beginning to appreciate 
the remarkable influence of this small structure upon the processe~ of develop
ment and metabol ism. Briefly. the anterior lobe influences growth and de
wlopmcnt, and is neces5ary to life; the posterior lobe influences the metabolism 
of the carbohwlrates and fats. 

Disturbances in the function of the pituitary gland are not clearly grouped, 
as in the th.vroi<l, into the effects of deficiency and excess, though one can 
usually differentiate 8-tates of h!·per- and hypopituitarism. The hypophysis 
appears to be closely related to other glands of internal secretion and, as is 
well known, invoh·ement of any member of the series causes a physiological 
rendjnstment in the actirily of the others. Owing to t.11e situation o[ the gland 
jt is veTy liable to feel the effect o[ pressure in neighboring or e\·en in distant 
lesions, so that d isturbance of function may be due not only to a primary 
inrnlvement, but to secondary compression. As a result of his experimental 
work and studies of clinical cases Cushing prefers to group the conditions 
a'8ociated with disturbance of the function of the gland under the term 
Hdyspituitarism" and recognizes a number of group;;: 

(a) Cases of tumor growth showing signs of di:4orti0n of neighboring 
5tructures, and also the constitutional effects of altered glandular actiYity. 
The X-ra!·s show changes in the configuration of till' pituitary fossa; there 
are pressure signs on the adjacent cranial nen·e5 1 bi-temporal hemianopia, 
optic atrophy. and occulomotor palsies. rncinate fits are not unusual. Epi
staxis is common and cerebra-spinal rhinorrhcea may occur jn rare cases. 
The constitutional effects vary from primary over-activity to glandular uuder
activity. 

(b) Cases in which the neighborhood manifestations are pronounced but 
the constitutional features are slight. The characteristic regional signs of 
tumor are marked, but there may be slight or Yery transient evidence of dis
turbed glandular activity, perhaps only disturbed carbohydrate metabolism 
with adiposity. 

58 
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(c) Ca$:CS in which the ncighborhooU nw.nifc~tation~ arc absent or slight, 
though the glandular Sj'mptoms are unmistakable. Tlw gland is not so 
large as to cause regional symptoms. There are !'kC'lctal changes on the side 
of oYergrowth or undergrowth. Dieturltrnc-e of carbohydrate metabolism is 
a matter of modified posterior lobe ac:rhity, whdhn oc<:urring as a lowering 
of the 3$:Similation limit, whi<:h is so oftC'n aS!'OC·iated with the early stages 
of acromcgaly, or a great increase in tolerance. snc:h ::is chnradC'rizes all grades 
of h3•popituitarism. In posterior Johe insufficiency there are a tendency to the 
deposition of fat, a subnormal tempernture>, drowsiness, slow pul~e, dry skin, 
loss o[ hair, and an extraordinary high tolerance for sugars. l\losi of the 
cases of acrorncgaly fall in this group and show at first cvidCnces of hyper
pituitarism, and later o[ insufficiency. In the adult, adiposity, high sugar 
tolerance, subnormal temperature, psychic manifestations, and sexual infantil
ism of the rcnrsjvc type indicate hypopitujtarism and may exist without the 
regional symptoms of tumor (Cushing). 

( d) Hypophysial symptoms may be shown by patients with internal hydro
cephalus from any cause, probably by interference wjth the passage of the 
posterior lobe secretion into the cerebra-spinal fluid, and this obstructive 
dyspituitarism may result from any lesion, inflammatory or neoplastic, in the 
neighborhood of the third rentricle. 

These are the most important of the groups to which Cushing refers, but 
there are also cases with mani£cstations indicating im·olvement of other 
internal secretions together with that of the hypophysis, and a large g roup in 
which transient hypophysial symptoms occur, as, in pregnancy, cranial injuries 
and infectious diseases. 

It is quite clear that disturbances in the function of the pituitary gland 
may lead to remarkable changes in growth; hyperpituilarisni may lead to 
gigantism, when the process antedates ossification of the epiphyses-the J.;au
nois type; to acromegaly when it is of later date; llypopituilarisni to adiposity, 
with skeletal and sexual infanti lism when the process originates in child
hood-the Frolich type; to adiposity and sexual infantilism of the reversive 
type when originating in the adult. 

Much has been done to clear the subject, but much remains, particnlarly 
to clear up the relations of the rnrious types of inrantilism which ha\·e been 
deEcribed-tho Lorain, the Brissaud, the pancreatic. the intestinal-to the 
different internal secretions. One condition is linportant enough to merit 
separate consideration, the one differentiated clearly by :Jlarie and known 
as acromcgaly. ('The student is referred to Ilastings Oilford's "Disorders of 
Post-natal Growth." to Yincent's "Jnncre Secretion," Ergrb. d. Phys., IX and 
X, and to Cushing's work, "The Pituitary Gland and lls Disorders," J. B. 
Lippincott Co., 1912.) 

ACROlUEGALY 

Definition.-A dystrophy characterized by ineren>e in size of the face and 
extremities associated with penertcd function of the pituitary gland. 

The essence of the disease is a hyperpituitarism which, if it antedates 
ossification of the epiphyses. leads to giganli,m. itnd in the adult leads to 0 ,·er
growth of the skeleton and other changes which we know as acromeuak 

Etiology.-It is a rare disease, and rather more frequent in wom:n. v It 
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affect~ partic.:tilnrly pr1~0ll" of large size. Twenty pe>r Cl'llL or acromrgalics 
are aboYe six ft'H in height when the symptoms begin, and full}· -!O per cent. 
of gia nl~ are acro11wgc1lic:~ (::;ternberg) . Trauma, the infections, and emo
t ional :-hock ha,·c preceded the onset of the disease. 

Pathology. -Pratticully all of the cases show changes in the piluilary 
gland, hypcrpla~ia, adenoma, fibroma, or sa rcoma. causing distention of the 
H:lla turcica and, in the late stages, pressure on surround ing st ructures; the 
~ymptoms of the disease arc in part due to di~turbantc of the function of 
the gland. and in part lo the pres~urc on the acljac·ent parl8. 

The bones show the most striking changes; there is a genera l enlargement 
of the cxlrc111iUcs. but the skeleton on the "·holl' i:-:. more or less aflec lcd. 
The enlargement, due to a periosteal growth, is most e' ident. in the hands an<l 
feet. The bones o( the race are always inrolrcd. The orbita l arches, frontal 
promi nences, zygoma, nrnlar, and nasal bones are a ll increased in size, the 
lower jaw is elongnted, thickened, and the teeth separated. The X-ray picture 
shows rcry characteri stic changes in the sella turcica. The sk in and ::mb~ 
cutaneous tissues are thickened, so that the enlargement of lhe extremities is 
not altogether bony, and the hypertrophy is seen in lhe soft parts of the lace 
as well. 

The brain has been found large. but the most im portant changes are those 
due to pressure at the base. The internal organs IHne been fou nd enlarged, 
and in Osbo rne·s case the heart weighed 2 lbs. 9 oz. 

Symptoms. -As already mentioned, when the pituitary gla nd is im·ohed 
in tumor growth, which is the common condition in ac:romcgaly. the sy mptoms 
may be g rou ped into those due to the mechanical effects an d those a~sociated 
with per\'ersi on of the secrebon o( the gland. 

(a) REGIONAL SYMl'TOMs.-Headache is common, usually frontal. Som
nolence has been noted in many cases, and in one of my patients was lhc first 
symptom. Ocular features occur in a large proport ion of the cases, biternporal 
hemianopia, optic atrophy, and, in the late stages, pressure on the third nerve 
and the abducens. One eye only may be alTected. Exophlhal mos may occur. 
DeafneSs is not infrequent. Irritability of temper, marked cllange in lhe 
disposition, great depression, and progressive dementia have been noted. Epi
staxis and rhinorrhcea may be present. 

(b) SYlIPTOJ\IS DUE TO T JIE PERVERSION 01' THE I NTEllNAL S ECRETION 

itself form the st riking features of the disease. The paticnl"s friends first 
notice a gradual increase in the features. which become hea''." and thick; or 
the patient hirnseH may notice that he takes a larger size o( hat, or with the 
progrcs~i\·e enlargement of the hands a larger size of glo,·cs. T'hc enlarge
ment of the extremit ies does not interfere with thei r free use. 

The hypertrophy is genera], inrnh·ing all the tissue£:., ~rnd giYcs a curious 
spaclelike characte r to the hands. The lines on lhe palms are much deepened. 
T he wrists may be enlarged. but the arms are rarely affected. 'J'hr feet 
are inrnhcd li ke the lrnnds and are uniform!~- enlarged. The big toe. howC\'Cr, 
may be much larger in proportion . The n.1ils arc usuall.r broa<I and large, but 
thcrQ i~ no tuning-, nnd the terminal plrn!.mgrs a1e not bu!bou~. The head 
incn'llSl'~ in rnlun1t1 • but not as much in proportion as the f<lcc, which becomes 
much (•long-ated and enla rged in consequrnc·e or the inci-easc in the size of 
tht• ~uperior and inferior maxillary bones. The- latter in parti cular increases 
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greatly in ~ize. and oftt·n projeds below the uppl·r jaw. Till' nln.•olar processeo 
are wickned and the tcdh are often :;eparatP(l. Tlw ~oft part.:. :d:-:o increa~e 
in s.izr. and th" nostrils arc large and brnu.J. Th" 1·_n'li1l~ arr "-OllH'ti111t'~ greatly 
thirkt•nt<l. and the C;ll'a enormously lnpertrophied . The tnn.!{lll' in some 
in~tnntcs hcromrs greatly enlarged. Late in the till' i-pine may be 
affcded and the bal'k bowed-kyphosis. The bones Uic thontx may slowly 
and progrcssi\'cly enlarge. \\"ith this gradual increase m size the skin of the 
hands and fac·e may appear normal. Sometimes it is fliightly altered in color, 
coari.;:c, or flabby, but it has not the dry, harsh appearance of the skin in 
myxo.•dema. The muscles are sometimes wastC'd. 

Also nssociated with disturbance of the function of the gland i::; the diabetes 
notired in many cases. which is common in the early stages; in Uie adrnnced 
stages thcl'e is an extraordinary high tolerance for 8ymploms on the 
part of other ductless glands arc common. Coit re is frequent occurrence. 
Amenorrl1CT'a is the earliest sympt0m in women. Impotence is common in 
adrnnccd cases in men. 

The rnrious symptoms of the discas.e are now readily explained with the 
knowledge we possess of the functions of the glanll, which ham already been 
diSCUS::3ed. 

Treatment.-The use of extracts of the gland has been extensively tried. 
Possibly now with our better knmYledge of the functions. of the different parts 
we shall arrive at a more intelligent organo-therapy. Unquestionably glan<lu
lnr thrrnpy should only be used when the condition has pasc::ed into its ultimate 
stage of glanclular in~ufficiency-a stage which is inclicated usunlly by nn in
creased sug-ar tolernnce. 

SurgiC'al treatment has been carried out in a number of cases following 
Schloffer's suggC'stion. Doubtless the chief rnrgical jndication is to girn relief 
to the loNd pressure symptoms when there is marked glandular enlargement. 
'!'lie tumor or glandubr strurna may be reached by a transphenoidal ot· a sub
temporal route. Partial rcmornl of the growth or the crncuation or a cyst 
under faYornhle circumstances may saYe the optic nenes from complete pres
sure atrophy. 

VII. INF ANTILISM 

Definition.-'l'hc failure of the appearance of the primary and secondary 
sexual tlrnradcristics, together with the retention of mental and bodily con-
ditions of childhood. -

Etiology.-lt is not possible at present to make a Eati5factory cla8'ification 
either or the causes or of the cases of infantilism-in some no cause is evident, 
in others the failure in development has followed obvious disease, and there 
arc rMeS dirrctly dependent upon loss of sonw internal secretion. 

I . Cnchectic infantilism is b~r no means uncommon, as any serious 
chronic malady may delay sexual deYelopment. For example. the children 
affected with hookworm disease ma.Y reach the age of 20 or older before the 
change from the infantile to the adult state. Syphilis is a very common cause. 
In regions in w~1ich ~ialaria is very prevalent delayed sexual de\·elopment is 
not uncommon m children, and we see it not infrequently in ca£es of con .. 
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genital heart disease. There is al•o a toxic infantilism due to the slow and 
prolonged action of alcohol and tobacco. 

II. I diopathic lnfantilism (So-called Lorain Type).-"In this variety 
the figure is so small that, at first sight, it looks like that of a child. \\"hen 
the patient is stripped, howeYer, his outlines are seen to be those of an adult, 
and not those of childhood. The head is proportionately small, and the trunk 
well formed; for the shoulders are broad compared to the hips, nnd the bony 
prominences and the musc·les etand out distinctly. \Ye hare before us a 
miniature man (or woman, as the case may be), :-?.nd not one who has retained 
the charactcriRtics of childhood beyond the proper time. There is, indeed, no 
growth of facial, pubic or axillary hair, yet the genital organs, though small, 
arc well shnpccl nn,1 quite large enough for the &ize of the body. '!'he intelli 
gence in both scx<'S is generally normal" (John Thomson). 

The cause of this form is yet unknown, but it is probably associated with 
pen-ersion of the pituitary secretions. It has aho been called an '·angioplastie 
infantiUsm," in the belief that it was due to a defcd of dcrelopment of the 
vascular system. 

III. The H armonic Type.-Here we are on .rnfer ground. as we know clef
initcl_v o[ scYcral rnrictics directly dependent upon changes in the ductless 
glands. 'l'he moi::-t important of these are: 

(a) THYROIDAL 01: CnETIXOID lSFAXTILIS:\I.-Tliis form has already been 
described. 

(b) The FROLICH TYPE, clystrophia adiposo-genitalis, associated with a 
tumor of the pituitary region, is characterized by great obesity an<l genital 
hypoplasia. The s_ympto1m: are due to a secretory deficit, for they are capable 
of experimental reproduction by partial glandular extirpation in animals (Cush
ing). There arc adult and infantile types, just as there are in myxa'dema; in 
the former the individual becomes fat and the sexual organs revert to the pre
adolescent stnte. The Brissaud type is in all probnbility due to hypopituitar
lsm. A round. chubby face, under-developed skeleton, pl'ominent abdomen, 
large laj'er of fat O\'Cl' the whole body, rudimentary sexua l organs, no growth 
of hair except on the head, and abEence or the second dentition, are 1'ome of 
the prominent features of this form, which Brissaud attributed to hypolhyroid
ism, but which appears more likely to be clue to dyspituit.arism. 

(c) PAXCllEATICO-IXTESTINAL TYPE.-Bramwcll, Herter, Freedman, and 
others have reported cases of infantilism associated with intestinal changes. 
Bramwell thought the pancreas was at fault, and his cases irnpro\·ed remark
ably under treatment with pancreatic extract. In Ilerter's case there were 
loo;cness of the bowels, often fatty stools. and a change in the flora of the 
intestine with a rise in the eth~1eal sulphates in the urine. 

I V. Progeria.-Under this term Hastings Gilford has described a condi
tion in children of incomplete development (infantilism) with premature 
decay. The facial appearance, the attitude, the loss of hair, wasting of the 
skin, are those of old age, and post mortem the most extcnsirn fibroid changes 
in the organs, particularly in the arteries and kidneys. The condition is 
probably associated with unknown changes in the internal secretions. 



SECTION XI 

DISEASES OF THE NERVOUS SYSTEM 

A. GENERAL INTRODUCTION 

The Neurone.-TTR SrnDCTURE.-Thc ncnons R~·stcm is a combination d 
an immense number of units called neurones and all having an essentially 
similar structu re. Each is composed of a rccepth·e cell body and of conduct
ing e lrmenh~-namely, protoplasmic processes or dendrites, and the axis
cylinclcr process or axone. 1'he dendrites conduct impulses toward the cell 
body (ccllulipetal cond uction) and the axones conduct them away from thP 
cell (ccllulifugal concluclion). Depending upon whether the axoncs conduct 
impul:;cs in a direction away from or toward the ccrehrum they are callerl 
efferent or afferent. 'l'he axis-cylinder process gi\'l'S off at varying intem1ls 
Jatcral branches called collaterals, running at right angles to the proces~. and 
these, and finally the axis-cylinder process itself. split up at their terminations 
into many fine fibres, forming the end brushes. These, known as arborizations, 
surround the bodv of one or more of the manv other cells. or interlace with 
their protoplasmiC pTocesses. 'rims, the termi.nals or the axone o[ one neu· 
Tone are related to the dendrites and cell bodies of other neurones by contact 
or bv concrescenee. 

FuKCTION OF THE NEUHONE.-As already stated, the function of the neu. 
rone is to conduct nervous impulses. Reduced to its simplest form, the mode 
oI action may be r epresented by two cells, one of which, r eacting to the en· 
vironment. conducts impulses inward, whereas the other, awakened by this 
afferent impulse. conducts an impulse outward. This reflex response 1\Iarshall 
Hall showed to be lhe fundamental principle of action of the nervous system. 
The eiwironment acts on the afferent neurones through special sense organs, 
so t_hat a .'"nriety of a_fkrent impuls:s, olfactory, visual, auditory, gustatory, 

;~l~~11:fr:i-~~~ [ ~1~u~~~e~ 1~~n~~;ci~1~ ;;1:·;:c~~1~~~·a~~d t~·~~~ ~ ~:r~~~;~ ~i~s~:~gl ~: t;i~ 
skcll'tal, visceral. and vascular muscles and to the secretory glands~ who::e 
activities may thus be augmented or inhibited. The more important reflex 
centres lie in lhe bulho-spinal axis. The situation of the vascular and respira. 
tor,1· centres in the hulb makes it the Yital centre of the body. In the spinal 
cord the location of many reflex centres, particularly those for the muscle 
tendon~ and for ~Orne or the Vif:cera, is represented in the table on pa<Ye 898. 
The ~·isceral ~<1chanisrn is almost whol_ly regulated by the bnlbo·spin;l axis. 
and 1t~ _reactions arc 11s~mll_.v unperc~"'ecl. Only in condit ions of disease 
do the Y1sceral _reflexes "rn•e into consc10usncss ." and it is at such times that 
the referred pams and areas of tenderness are produced in the skin-fields of 

89-! 
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the spinal s('gment~ rorrc~pornling to the centre for n·gistrntion 0£ the Yi~ceral 
reflex. 

lh:GEXElUTTOX A:"D H1:ca:x1-:1L\TIOX or TllE Xr-:nwxc.-The nutrition of 

the neurone depend~ in J;_1rg1..• pnrt upon the condition of the cell body, and 
thi:"i in tum upon the aeti\·ity of the nucleus. H the cell i~ injured in any 
manner the proce~scs dL•genrrate, or the proce~\<cs separated from the cell 
dc~cncrate. Though the nC'rYC cells cea:::e to multiply £oon after birth, they 
ncYcrthele~s retain rcmarkahle powers of growth and repair. Injury to the 
ct•ll hocly may not be rt'COYered from, but if the axone he scYered and dc!!encra
tion tnkc place in conf:equL•nce. it may under farnrablc circnmi'l<lllt'C:>; he 
replaced hy ~prout:'\ from the central stump, and it!"= function he r{'gainc<l.. 
Bethe and others hclie,·e that the peripheral section. indepernlently or the cell 
bo11y, has the power of regeneration . It is prohable, howerer. tlwt both factors 
play a part in the ref!cncrntion-namcly, the down growth of the axonc from 
the central en:l of the Uiric1N1 nene as well as the changes in the periphery, 
which arc most marked in the cd!f:. of the sltrath of Schwann. 

Cell Systems.-Thc cell bodies of the neurones are col1edC'd more or less 
clo:-cly together in the gray matter of the brain and spinal cord and in the 
ganglia of the peripheral nerve~. Their process0s, e!"=pecially the axis-cylinder 
procci-:-es, run for the moE=.t part in the white tracts of the brain and spinal 
cord and in the peripheral nerves. In this way the different parts of the 
central nenons system arc brought into relation with each other and with the 
rest of the body. Furthermore. the axis-cyiindl'r processes arising from cells 
subser\'ing similar functions are collected together into bundles or tracts, 
and though in many cal3C'S the course of these tracts and the functions which 
they possef;s are extremely complicated and as yet have not been completely 
unra,·ellecl, nernrtheless some of them are simple and fairl.Y wc.•ll understood. 
By the study of the degenerations that have resulted from injury or from 
the toxins of certa in di8eascs which possess au affinity for one or another of 
these individual tracts or systems, it has heen possible to trace the course of 
certain of them through the nervous system. }fortunately for the clinician, 

the bc!!:t understood and the simplest system in its arrangement is that which 
con,·ess motor impulses from the cortex to the periphery-the so-called pyram~ 

idal tract. 
The Motor System.-~[olor impulses starting in the left side of the brain 

cause contractions of muscles on the right side of the body, and those from 
the right side of the brain in mu,cles of the left side of lhe body. Leaving 
out or consideration some few exceptions, it may be stated as a general rule 
that the motor path is crossed, and Urnt the crossing takes place in the upper 
SCj!m(·nt (Fig:::. 10 and 11). E\·cry muscular mo,·ement. even the simplest, 
requires the activity of many neurones. In the production of each rno,·cment 
special neurones are brought into play iu a definite combination. and acting 
in this combination specific morement is the result. In other words. all the 
1110\·emC'nts of the body are represrnted in the central nerrnus sy~tem by com
binations of neurones-that is, they are localizC'cl. :;\Iuscular movements are 
localized in every part of the motor path. so tlrnt in cases of disease of the 
ne1Tous s_ystem a study of the motor defect often enables one to fix upon the 
site of the process. and it would be hard to orcr-e:-timate the importance of a 
thorough knowledge of such localization. A voluntary motor impul~e starting 
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F10. 10.-DJAGRAM OF hloTOR P.,TH FROM LEFT BRAIN. The upper segment is black, the 
Jower red. The nuclei of the motor cerebral nerves a re shown in red on the right 
side; on the Jcft sicle the cerebral ner\'es of that side are indicated. A lesion at 1 
would cause upper segment paralysis in the arm of the opposite s ide---cerebra l 
monoplegfa.; at 2, upper segment paralysis of the whole opposite side of the body
bemiplegia; at 3, upper segment paralysis of the opposite face, arm, and leg, and 
lower segment paralysis of the eye muscles on the same side-crossed paralysis; 
at 4, upper segment paralysis of opposite arm and leg, and lower segment paralysis 
of the face and the external rectns on the same side-crossed paralysis; at 5, upper 
segment paralysis of all muscles below lesion1 and lower segment paralysis of 
muscles represented at level of lesion-spinal paraplegia; at 61 lower segment 
paralysis of muscles localized at seat of lesion-anterior poliomyelitis. (Van 
Gehuchten1 modified .) 
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from the brain cortex mm:t pass through at least two neurones before it ca n 

~:~~ ~J;et:,~u:~~~~,e~~;~:: ~~;~;:;o~~ds~e~~"~~- the motor tract as being com-

TnE LOW ER :JfoTon 'EG3IEXT.-The neu
ronC's of the lower sc~rnent ha\'C the cell bodies 
and thei r protopla~mic procesH'S in the different 
levels of the ventral horns of the spina l cord and 
in the motor nuclei of the cerehral nenes. The 
axis-cylinder processcFi of tl1e lower motor neu
rones lea Ye the spinal cord in the ventral root~ 
and run in the peripheral nerves, to be di~-
lributed to all the mmcles of the body, where ~ 

they end in arhorizations in the motor encl 41·. plates. These neurones are direct-that is. their 
cell bodies, thei r processes, and the muscles in 
which they end arc all on the same side of the 
body. 

The ventral roots of the spinal cord arc col
lected, from above clown, into small groups, 
which, after joining with the clori::-al roots of the 
same level of the cord, leave the spinal canal 
between the vertebrre as the spinal nenes. ':rhat 
part of the cord from which the roots forming 
a single spinal nerve arise is called a segment, FIG. 11.-DIAGRAM oF )IoTOR 

and corresponds to the nene which arises from PATH FROM EACH Hnu-
it and not to the vertebra to which it may be sruERE, SH owl No THE 

opposite. With the except ion of the cerrical CRoss1NG oF THE PATH, 

region, in wh ich all the nerve roots but the Wu1c11 TAKES PI.ACE rn 
eighth emerge from above the vertebra:!, the roots :~: ~~:ERC~E~~~:,.LB~:~ 
of each segment for the remainder of the cord SPINAL NERVES. (Yan Ge· 
leaYe the spinal canal below the vertebra of huchtcn, colored.) 
corresponding number, and consequently, owing 
to the fact that during growth the bony canal lengthens much more than 
the cord itse1f, the more tailwarcl one goes the greater is the discrepancy 
in position between each spinal segment and its particular vertebra. rrhis 
mu~t be borne in mind when determining upon the site of a lesion know.n to 
ocl'upy a giYen segment, for it may lie far aboYe the vertebra of like number 
and name. A chart has been prepared from numerous mea~urements by Reid 
showing the lc\"el of the various segments of the eorcl in relation to the spines 
of the vc·rtebr:r. The axis-cylinder processes which go to make up any one 
pC'ripheral ncne clo not necessarily arise from the same segment of the spinal 
cord; in fact, most peripheral nerves contain processes from several often 
quite widely separated segments. Most of the long striped muscles, further
more, haYing ori ginated in the embryo from more than one myatome, are 
innervated from more than one segment. 

Our knowledge of the localization of the muscular movements in the gray 
matter of the lower motor segment js far from complete. but enough is known 
to aid materially in determining the site of a spi nal lesion. The following 
table, in which is included for each of the spinal segments the centres of rcpre-
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Eentation for the more important skeletal mu:::cle~. the main reflex centres, 
and the main location of the segmental skin-field, has been prepared from the 
studies of Starr. EdingC'r, Wichmann, Sherrington. Bolk, and others: 

LOCALIZATIO:\ OP TUE F UNCTIONS I N TliE SEG~IENTS OF THE SPIXAL CORD 

1 'lr~ c~ ~G~~rjul~l~~~1~!~· 
Hterno-mastoid. 
Traj')f'ziw. 
Diaphragm (C III- V). 
Lcvator scapul::c (C lll-V). 

l V C. Trapezius. 

v c. 

Dittpliragm 
Le\·ator scapulre. 
Sealeni (C !V-T I ). 
Tere.:; minor 
Supraspinatus. 
Rhomboid. 

Diaphragm. 
Teresminor. 
Supra and infra epinatus (C 

V-VI ). 
Rhomboid. 
Subscapularis. 
Deltoid. 
Biceps. 
Brachia lis an ticus. 
Supinator longus (C V- VII). 
Supinator brevis (C V- VII ). 
Pectoralis (clavicular part). 
Scrratus magnus. 

VI C. T cres minor and major 
Infraspinatus. 
Deltoid . 
Biceps. 
Brachialisanticus. 
Supinator longus. 
Supinator breYis. 
Pcctoralis (clavicular part). 
Serratus magnus (C V-VIII). 
Coraco-brachia lis. 
P ronator teres. 
T riceps (outer a nd long heads) . 
Extensors of wrist (C VI- VIII). 

VII C. T cres major. 
Subseapub ris. 
Deltoid (posterior par t). 
Pectoralis major (costal par t). 
Pectoralis minor. 
Rl'rratus magnus. 

I 

f~\'r';:~;.rsof wrist. 

Extm~ors of wrist and fingers. 
Fl<'xorsof wrist. 
Latis.:;imus dorsi (C VI- Vlll). 

SK1N-Fn:1.os (CF. Fms. 
16.tl'l>l i ). 

H ypoehondrium (?). Back of head to ver-
Sudden inspiration pro- tex. 

duccd by sudden press- ?\eek (upper p~irt). 
ure bC"neath the lower 
border of ribs (d i:.1-
phragmatic) . 

Dilatation of the pupil Keck (lower part to 
produced b) 11 ritat 1on second rib) . 
of nec-k. Re f I ex Upper shoulder. 
throughthesympathe-
t ie (C l\"-T ! ). 

Scapular (C V-T 1). Outer s ide of shoul· 
Irritation of skin over the der and upper arm 

scapula produces con- over deltoid re· 
t raction of Lhe scapular gion. 
musc les. 

Sup.inator longus a n d 
biceps. 

T apping their tendons 
produces fl e x i o n of 
forea rm. 

Triceps. T apping elbow Outer side of fo re-
tendon prod uces ext en- arm, fron t a nd 
sion of forea rm. back. 

Posterior wrist. T a p- 0 u t e r h a I f o f 
ping tendons causes ex- hand (?). 
t ension of ha.nd (C \'I-
Vll ). 

Scapulo-humeral. T ap- Inner side a nd back 
p ing the inner lower of a.rm and fore-
cdgc of sc-apuh causes a.rm . 
adduction of the arm. R::i.dial ball of t he 

Anter ior wri~t. Tap- hand. 
ping anterior tendons I 
cause.'! flcx ion of wrist 
(C Vll- Vlll). 
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LOCALIZATIO:>: OF TliE F L:NCTIO:\'S JN THE SEGllEXTS OP THE SPIX.\L Coao (Conti1tued) 

-------I I Ss.1li-F:~':~u'~7;.Fm" 
\ '111 C P.l'd.ur.:dis major (<'O!'it:l l part). Palmar. Stroking pa lm I Fo_rl':irm and hand, 

Proualor quadrntu:>. causes closure of fin- mncr half. 
l· lrxor:; of wri:st and fingers. gers. 
Latis.,.1111us. 
H.adial lumbriealcs and inter

os.'iC'i. 

1 ·1. 

ll to 
Xll T. 

Lumbril':tl<.·s and int crossei. 
Tl1rn:.lr and hypothcnnr emi

nC'nt<.'::i (G \'11- T 1). 

~ l usel<'s of bark and abdo1nen. 
Ercctores spin:.c (T 1- L\ ') . 
l ntl'r<:ostals (T 1-'L' X ll ). 
Herlus abclominis (T \'-T XJ l) . 
External oblique (T V-XJI ). 
lnl<'rna l obliqu(• (T \'11- L 1). 
Transvcrs..1 lis (T \'11-L I ) . 

Upper arm, inner 
half 

Epigustric. Tick Ii n g Skin of chesL and 
m a m m a r y r<:>g1on abdomen in ob-
causes relraction of liquc dorso-vcnlral 
cp igastrium (T l \'- zones. The nipple 
Vll ). lies bclwC<'n the 

Abdominal. Stroking zone of T I V and 
side of abdomen caui;:e:s T \'. The umbil-
rc traclion of belly (T li eus liC's in the 
IX-Xll). field of T X. 

l L. I Lowe.r part of exlC'rnal and in- Crem:lsleric. Stroking Skin over lowest ab-
tcrnal oblique ~rnd tr:rns\·er- inner thigh ca.uses re- d ominal zone and 

Q~~~1:~tus lumborum (L 1- 11) . ~LaJ.~rD. of scrotum groin. 
Cr('master. 
Psoas major nnd minor (?) . 

lI L. Psoas major and minor. 

III L. 

I V L. 

Jlincus. 
Pe<' tineus. 
Sartorius (lower p:1rt ) . 
FIC'xors of knee (H(·mak). 
Adductor longus and b revis. 

S:utorius (lower part ). 
Adductors of thigh. 
Quadriceps fC'r11oris ( J, 11-L I V). 
I nner rotator::J of thigh. 
Abdurtors of thigh. 

Flexors of knee (Ferrier) . 
Quudri<'£'PS fernoris 
Aclductor8 of rl11gl •. 
Abducton1 of 1high. 
Externsors of ankle (lib:tlis 

a.nticus) . 
Glutei (mC'dius and minor) . 

Patellar tendon. Tap
ping tendon causes C'X
tension of leg. n Knee
jcrk." 

Front of thigh. 

l<'ront, and inner side 
of thigh. 

Gluteal. Stroking but- Mninly inner side of 
tock cnuS<'S dimpling thigh and leg to 
in fold of but.tock ankle. 
(L JV-I'). 

---- ------!-------!------
V L. Flexors of kn('(' (ham-st ring 

musclC'ii) (L lV-S 11). 
Outward rotators of thigh. 
Clut£'i 
Flcxor::J of ank le (gast rocnemius 

and ROIN1s) (L l\'- H 11). I 
ExtC'nsors of !(){'s ( L n·-s I ). 
PC'l'OIUI' i. 

Back of leg1 and part 
of foot. 
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LocALJZATION' OF TDE Ft;:S-CTIONS I~ THE SEGllENTS OF TllE SPIN.AL CORD (Continued) 

l to 
II S. 

lll to 
v 8. 

Flexors of ankle (L V-S II ). 
Long flexor of toes (L V-S H ). 
Pcronrei. 
Intrinsic muscles of foot. 

Perinea.I muscles. 
Lev!l.tor and sphincter ani 

(S !-III). 

Foot reflex. Ext<'nsion Back of thigh1 leg, 
of Achilles t c n cl o n and foot; outer 
causes flcxion of ankle s ide. 
(S 1- 11). Anklc-clonus. 

Plantar. Tickling sole 
of foot causes flcxion 
of toes or extC'nsion of 
great ioc and flex.ion 
of othcri:;. 

Vesical and anal reflexes. Skin over sacrum 
and buttock. 

.\nus. 
Perineum. Genitals. 

FIG. 12.-DI . .O.GR.UDIATIC REPRESEXTATIO~ OF CORTICAL LOCALIZATION lN TIJE LEFT 

lIE'.\IJSl'HERE. THE SPEECH CENTRES. The motor areas determined by uui-
fara<lic of the nnthropoid cortex (Sbcrrington and 0l'iinbaum) are 

shown stippled in reel and lie anterior to the Rolanclic fissure. The sensory 
areas presumably lie posterior to this .fissurn and are roughly indicalcd in blue 
without ac('urate delineation. L~·ing as it do('s on the upper surface of the hemi
sphere, the leg area should not be \'isiblc on a. lateral view such as is gh·en here. 
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T1rn U11J>En MOTOR SEG:\lENT A:\D ::\foTon Am:_\s OF THE ('onTEX.-The 
cell bodic~ o[ the upp<'r motor neurones are found in the brain cortex lying 
for the mo:-t part in a strip anterior to the j}.-.;ure of Holanclo. :incl it is in 
this region that WC' fin<l the moYements of the bo<ly again reprei"ent('d. 

The diniral _~ft1<lie~ of Hu.2hlings JackPon. the experiment:-< of ITitzig and 
Fril:-<c:h :rn<l of Fcrril•r. and the anatomical Flu<lie$: of tract mvelinization hv 
Flcch~ig laicl the foundation for the great mass of mo:-:t cxcclle~1t work whici1 
has been done upon this subject. -We owe rnnch lo Yfrtor Jfor-..ler and his 
as~ociatcs for their careful Tesearches in thio direction. True motor· respom,e:; 
arc elicit eel only hy stimu lat ion anterior lo the Rolamlic fiss.tue: practically no 
point OYer the ascending frontal con\'olution 
fails to re!lpond lo ~timulation. rrhere is but 
slight extem;ion of the motor cortex on to 
the paracent ral lobule of the mcsial surface 
of the hrain. ~[ove1Mnts are obtainable not 
only from the cxpo~ed parl of the conYolu
lion, but a} $O from its hidden su rface to the 
very depths {If the Holanclic sulcus. There 
is an area of representation for the trunk 
between the centre's for the leg and arm. and 
also for the neck between tho!lc of the arm 
and focr. The superior and inferior genua 
are the landmarks which indicate the situa
tion of these smal l areas of representation 
for trunk anrl nrck. '.l'hc:.:e re~ults have in 
large mea~ure heen eonfi rmed hy Cushing by 
unipolar electrical ~timulation of the human 
cortex in a numhcr of hn1in casrs. From 
ahorn down the motor nreas occur in the fol
lowing orckr: kg. Lrnnk. arm, neck. head 
(Fig. 12). Tho:::e of the leg and arm occupy 
the upper ha][ of !lir conrnlution, and that 
for the head. including movements of the 
face . jnws. tongue, and larynx, the lower 
lia!f. 

The speech centres arc indicated in the 
diagram (Fig. 1 ·2) in accordance with the 
generally nccepkd ''iew:.;: that for motor 

FIG. 1 3.-Dl.\GRAM Ot' 1i[OTOR A).'D 

SE:\'SORY RErRESENTATIO!\' rn 

THE INTERXAL CAPSULE. NL., 
Lenticular nucleus. NC., Cau
date nucleus. THO., Optic 
thalamus. The motor paths 
are rctl and black, the sensory 
are blue-. 

!"pccch occupie8 the posterior part of the left third frontal or Broca's comolu
tion . His a disputed point whether or not there is a !5Cparatc centre pre:;:i<ling 
m·er the mm·ements employed in writing. Some Jrnye a~sumed such a centre 
to he present in the se('ond frontal conrnlution as indicated on the diagram. 
Thr conjugate movement of head and eyes to the opposite side has commonly 
been found in ripes to follow stimulation of the external ~urface of the frontal 
Johe. Similarly mo,·ements of the eyes may be elicited from the occipital 
cortex. hut probably n onC' of ll1ese reactions are comparable to the more simple 
moYCmentf' throug-h the pyramidal tract which follow stimulation of the 
11.scending frontal eonvolution. 

The axis-cylinder processes o[ the upper motor neurones after leaving the 



902 DlSE.\SES OF THE XER\"Ors SYSTE:M 

gray matter of the nl('ltor cortex pa!"s into the white matt<:r of the brain and 
form part of the c:ornna radiata. They co1werge and pai::s between the basal 
ganglia in thC' intC'rnal C'ap~nle. Here the motor a~if:.-rylindrra are collcc~ed 
into a compact bundlC'-ihe pyramidal tract-occupying the knC'e an<l antcr~or 

two-thirds of the postenor 
limb of the internal capsule. 
The order in which the 
movements of the opposite 
•ide of the body arc repre
sented at this le\'el, as 
lca1 ncd from experimental 
oh~cnations on apes, is 
1!irnn in :Fig. J3. 

After pa~sjng throt.1gh 
the internal capsule the 
fibres of the pyramidal trnct 
k;we the l1emisphere by the 
crus, of which they oc

FIG. 14 .-Diagram of Molor ancl Sensory Paths in Crura. cupy about the middle 
thrcc-fi(ths (Fig. 14). The 

mo\'cmcnts o( the tongue and lips are represented nearest the midd le Jiue. 
As soon as the tract enters the crus.. some of Hs axis-cylinder processes 

leave it and cross the middle line to end in arborizations about the ganglion 
cells in the nucleus of the third 11enc on the opposite side; and in this way, 
as the pyramidal tract pnSEes 
down, it gives off at different 
levels fibres which end in the 
nuclei of all the motor ccrc· 
bral nerves on the opposite 
side of the body. Some fibres, 
however, go to the nuclei of 
the same side. From the 
crus the pyramidal tract runs 
through the pons and form> 
in the medulla oblongata the 
pyramid, which gives its 
name to the tract. At the 
lower part of the medulla, 
after the fibres going to the FJG. 15.-DJAGRA:\1 op CRoss-sEcT1ox OP TIIE SPI· 
cerebral nerves ha\'e crossed NAL CoRo, SHOWING :lloroR, RED, Axo SE~· 
the middle line, a Jarp-c pro- SORY, BLUE, PATHS. l, Lateral pyramidal 

portion of the remaining !:~~:~ns~' ~~~~~ciy::::1~:~L 1~r:;,:~t. \~~::~ 
fibres cross. deC11$Sating with tro-laternl ground bundles. 6, Yentro·latcral 
tho~e from the opposite pyra. ascending tract of Gowers. (Van Gehuchtcn, 
mid. and pass jnto the oppo- colored.) 
site side of the "Pinal cord, 
forming the crossed pyramidal tract of the lateral column (fasciculus cerehro· 
spinalis latcralis) (I<ig. J!'i, 1). The smaller nurnhcr of fibres whiC'h do not 
at this time cross descend in the \'Cntral column of the l::'amc side, forming the 



GEXERAL IXTRODrCTION 903 

clired pyramidal trad. m Tiirck"5 column (fasciculus ccrcbro-~pinali~ ven
trn!i,) (Fig. J.;. ~). 

At nery len·l of the ~rinal cord axis-cylinder proce~f:CS kaH• the c·ro~~ed 
pyramidal tract to ('nter the nntral horns and encl ahont the et.·11 hodie, of the 
lower motor neurone~. The tract diminishes in size from ali0n" dmrnward. 
The £hrcs of the direct pyramidal tract cross al different Je,·eb in the ventral 
white commis~ure. and al:-o, it is believed, end about cells in the nntral horns 
on the oppo~ite i:iclc of the cord. This tract uf:ually encl~ about the mi<lclle of 
the thoracic region 0£ the cord. 

The Sensory System.-The path for f:ensory cond11ction i~ more compli
cated tlrnn the motor Jl<lih, and in its simplest fo rm is compo:-(·(1 of at ll'a~t 
three sets of neurone~. one above the other. The C(11l hodieE: of the lom·i-:.t neu
rones are in the gan~lin, on the dor•al root" of the spinal nene-=, and the gan
p-lia of th<' t:-ent:-ory ccrcLral ncne3. T hese ganglion eel\~ lrnn~ n "'pecial form, 
lrndng apparently bul a sin,p:Ic process, which. soon after leiwing the cell, 
divides in a T -shapcd manner, one portion running into the (·rntral ncnou3 sy:;
tcm and the other to the pcriphery of the body. Emhryn1op-i<·al and com
parative anatomical studies lrnve made it scrm prohnhlc thnt tLc peripheral 
sensory fibre, the proce~s which conducts toward the c<'ll. repn--.cnts the proto
plasmic proces:::es. whi le that which conducts away from tlw ct•ll ts the axis
cylincler proce:::s. Jn the peripheral :::ensory ncrYrs we ha,·e. tlwn. the dendrites 
of the lower scno::ory neurone::. These start in the periphery of the body from 
their various specialized end organs. The axis-cj'lindcr proce~::-cs le.we the 
ganglia and eutH the spinal cord by the dorsal root$ of the &pinal nen-es. 
Aiter entering the cord each axis-cylinder process cli\'idc:::; into an ascending 
and a descending branch. which run in the dorsal fasriculi. The descending 
branch runs hut a short distance, and ends in the gray nrntter of the same 
side of the cord. It :rfres off a number or collaterah:, which al~o end in the 
gray matter. T he ascending bnrnch may encl in the gray matter soon after 
entering-. or it nrny run in the dorsal fasciculi as far as the medulla, to end 
about the nuclei there. ] n any case it docs not cross the middle line. The 
lo\\er sensory neurone is direct. 

The ccl!S about which the axis-cyl inder processes and their eollnternls of 
the lower sensorv neurone ('llf1 are of ,-arious kinds. They are known as sen
sory nemoncs or' the second onler. In the first place. som~ of them end about 
the cell bodies of the lower motor neurones, forming the path for reflexes. 
They also encl ahout cell~ \rho-:e axis.-c,rlindcr proces~L'S eras~ the miclt1Ie line 
and run to the opposite eidc of the brain. Jn the ~pinal cord these cells are 
found in the different pnrts of the gray matter, and their axis-cylinder proc
ct>ses rnn in the opposite Yentro-1atrral ascending tract of Gowers (Fig. 15. 6) 
and in the ~round bum1lc3 (fasriculus latcralis proprins and fasciculus Yen
tralis propriu~). 

In the medulla the nutlci of the dor:::al :fa~ciculi (nnclC'us fa:::riculi gracilis 
and nucleus fasC"iculi cuneati) cont.1in for the most part CC'lls or this character. 
Their axi~-eylinder lH'OCh~C't-. nftC'r crossing, run toward the brain in the 
medial 1cmnii::c11s or bundle of the fillet: certain of the longitudinal bundles in 
the forrnatio rctieuhll'i~ al~o represent sensory paths from thl' ~pinnl cord and 
medulla tmnml hi!.dll'r untrc::-. 'The fibres of the medial l<'mni!-'rus or fillet 
<lo not, howen~r, n;n din.ctly to the cerebral cortex. rl'lwy cn1l ahfJut cells in 
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the ventro-latrral portion of the optic thalamu::.. an<l the tract i~ continued on 
by way of another set of neurones, which send procell.:"f'l:l to cn<l in the cortex 
of the po::.terior central and pcrietal conYolution~. Thi~ i:s the mo~t dirl'ct 
path of sen~or_y conduction, but by no means the only one. The peripheral 
sen::-on neurones may al~o end about cell~ in the conl who:-;e axone~ rnn but 
a short cfo;tancc towa~rd the brain before ending again in the gra~· matter, and 
the path. if path it can be called. is made up of a series o[ the;c >uperimpo;ed 
neurones. rrhe gray matter of the cord it .. elf is also beliewcl to offer paths of 
semor.r conduction. .\ll these paths reach the tegmentum and optic thalamu~, 
and thence arc distributed to the cortex along with the other sensor~' paths. 
There may also he paths of sensory conduction through the cerebellum by way 
of the direct cerehclla r tract and Gowers' bun<lle. 

]~rom this short summa ry it is eYidcnt that the possible paths for the con
duction of afferent impulses are many, and become m ore complex as the Yarious 
tracts approach the brain where our knowledge of them ls somewhat indefinite. 
The anatomical anangement of the two lower order~ of sem:ory neurones is, 
howeYer. sufficiently well understood to he of great clinical ,·alue. We have 
seen in the case of the motor neurones that the distribution of the peripheral 
nenes to the muscles, owing largely to the interlacing into plexuses o[ the 
neurones from the \'arious ~pinal units. is quite different from that of the ven
tral roots themsc!Yes, and the smne rule holds true for the peripheral nene 
and dorsal root distribution for the cutaneous areas. The cutaneous fields 
corresponding to the periphernl nenes are well known, and although our 
knowledge of the exact site and outl ine of some of the segmental skin-field". 
represented by the dorsal root~. is less accurately established, neYertheless they 
are sufticiently well understood to be of aid in determining lhc segmental lc\'el 
of spinal cord and of dorsal root lesions. Information concerning the topogra
phy in the adull of these ~kin units or dermatomes has been obtained from 
various sources; from morphological studies : from nnatomical dissections; 
from physiological experimentat ion, particularly in Sherrington's hands; from 
the study of an:r~thesias in clinical cases after traumatic injuries to the cord, 
and from H ead's studies of the distribution of the cutaneous lesions in herpes 
zoster. and of the areas of referred pain and tenderness in vis:ceral di:;:.ease. 
The diagrams Oil pages nou and 907 embody the re:5ults of many of these ob
senations. 

The cutaneous sensory impressions are in man conducted toward the brain. 
probably on the opposite side of the cord-that i,. the path cro>Ses to the 
opposite ~ide soon after entering the cord. ).fu"cular sen::!e. on the other hand, 
is. conducted on the same side of the cord in the fas.ciculus of Goll, to cross 
abo,·e by means of the axones of sensory neurones of the second order in the 
medulla. 

SE~SOH\'" AREAS OF THE BnArn.-Read nnd Holmes belie,·e that there are 
two sensory centres-one in the optic thalamus, the other in a cousiclerable 
area of the cerebral cortex. The thalamus plays a three-fold part in the fate 
of :;:ensor.v impul:::es. Herc all the afferent paths terminate; secondly, it con· 
tains a mass o[ gray matter which forms the centre for certain fu~damental 
elements of sensation, particularly those capable of evoking pleasure and dis
comfort and consciousnes-; of changes of. stat€'. Thirdly. in the lateral part of 
the thalamus is the centre through wl11ch the cortex influences the essential 
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thalamic centre. controlling and checking it~ activity. On their way from the 
periphery to tlw cortex afferent impube ... pay toll to the co-ordinate mechan
i~ms of the ~pinal cord and th(' cerebellum .. :\t the tha\amic junction they are 
rC-f!TOupt•d to ad upon the two terminal ccntre5. One of th0se. the C55cntial 
organ of fhp opt i~ thalamu.:;. re,.,ponds: to all those element:; which ernke con
~ciou~ncf:.s of an internal change in stat~, more particulnrly pleasure and dis
comfort. Sensory impul~eg, then. pass b~· wny of the internal capsule to the 
cortex, and these authors hold that in the main fhe groups of sensory impulses 
are distributed in this way : (1) tho;:e underlying postural recognition and 
the apprecialion of passin~ moYement arnl weighl: (2) the impulses underlying 
the recognition of tactile differences: p) tl10se upon which depends the recog
nition of size and space; (-l) those which enable us to localize the spot stimu
lated; and (5) thermal impulses. 

T he$e afferent materials are comhined in the cortex with each other and 
with other sense imp ressions in intellectual processes. The cortical area con
cerned is that situated between the pre-central fissu re and the occipital lobe. 

The paths for the conduction of the stimuli which underlie the special 
senses arc giYcn in the section upon the cerebral nerves, and it is only nece~
sary here to refer to what is known of the cortical representation of these sense::;. 

r?isual impressions are localized in the occipital lobes. The primary dsual 
centre is on the mesial surface in the cunrus, especially about the calcariue 
fissure, and here are represcnte<l the opposite Yisual half-fields. Some authors 
belie\'C that there is another higher centre on the outer surface of the occipital 
lobe, in which the vision or the opposite eye j::; chiefly represented. Ilowe\·er 
this may be, most authors hold that the angular gyrus of the left hemisphere 
is a part of the brain in which are stored the memories or the meaning of 
letters, words, figures, and, indeecl. of all ::::een objects. This is designated as 
the visual speech centre on the diagram (.Fig. 12). 

Auditory impressions nre localized for the rno1't part in the first temporal 
convolution and the tranSYerse temporal and it i:; in this region in the 
Icrt hemi~pherc that the memories of the o[ heard words and sounds 
arc slored. l\Lusical memories arc localized somewhat in front of those for 
words. The cortical centres for smell include a part of the base of the frontal 
lobe. the uncus, and pel'hap::; the gyrus hippocampi. The centres for taste 
are supposed to be situated near tho5e for smell, but we possess as yet no 
definite inrormation about them. 

Topical Diagnosis.-The succe5sful diagno1'is of the position of a }e5ion 
in the nenous system depends upon a careful and exhau::;tive examination into 
all the s.,·mptoms that are present. and then endca\·oring with the help of 
anatomy and physiology to determine the place, a disturbance at which might 
produce these symptoms. 

The abnormalities of motion are u~ually the most important localizing 
symptoms. both on account of the ease with which they can be demonstrated, 
and also l)ccause of the comparatirn accuracy of our knowledge of the motor 
path. 

Lesions in any part of the motor path cause distu rbances of mot ion. If 
de~tructi\·e. the function of the part is abolished, and as the result there is 
paralysis. If, on the other hand. the lesion is an irritative one, the structures 
are thrown into abnormal actirity, which produces ahnonnal m.uscular co1i,.. 

59 
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Fm. 16.-ANTERJOR ASPECT OF THE SEG:MEXTAL SKIN-FIELDS OF THE BooY, COMBINED 

FRO:M THE STUDlES Of' HEAD, KOCHER, 8TARR1 THORBURN, EDJNGER, 8HERRINGTON, 

W1c1n.1.ANX, SEIFFER, BoLK, Cusmxo, AXD OTHERS. Heavy Jines represent levels 
of fusioi:: of dermatomes and the preaxial and postaxial lines of the limbs. 
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FIG. 17.-POSTE:RIOR ASPECT OF THE SEGME:\TAJ, SKIN-FIELDS OF THE BooY. 
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traction. rrhe charae:kr of the paraly~is or of the abnormal mu~cular contrac
tion nuies with le:;ion!; of the upper ancl lower 8egrncnt. the variations depend
ing, fir::;t, upon the anatomical position of the two ~cgm<.'nl:;: and, ~ecornlly, 
upon the symptoms which are the reH1lt of 5Ccondary degeneration in each of 
the segments. 

(a) LESIOXS OP THE LOWEU. OR Srr~o- :11TRCl1 UH • E.G)fl~NT.-Deslruclfre 
}~e$iOns.-Jt has been state<l ah0\'0 that the nutrition o[ all parts of a neurone 
fh'pends upon their connection with ito: healthy cell hocly: and if the cell hod_v 
he injured, its proce~scs undergo degeneration. or if a portion or a proce~::- he 
i-:cpnrated from the cell hody, that part degencratrs along it~ whole length. 
This i::o-cnlkd secondary degeneration plays a \'Cry important rOlc in the ~.rmp
tomatology. 

Jn the lower molar segment the degeneration not only nffccts the axis
cylindc r processes which run in the periphera l nc1Tcs. but al:->o the muscle fibres 
in which l he axis-cyli nder processes encl. The degeneration of the ncrres anll 
11111:-::cles is made eridcnt, first by the muscles becoming smaller and flabby, 
and. secondly, hy change in their reaction lo electrical stimulation. 'J'he degen
erated ncne gi\'eS no rcspome to either the gal"anic or the faradic current, 
and the muscle docs not respond to faradic stimulation, but reacl8 in a charac
teristic manner to the gnlrnnic current. The contraction, in:::lead oi being 
~harp, quick, lighining-likc, as in that of a normal muscle. is slow and lazy, 
and is often produced by a weaker current. and the anode-closing contraction 
niay be grcat('r than the cathode-closing contraction. rl'his is the reaction of 
degeneration, but it is not always present in the clas~ical form . The essential 
frature is the slow, lazy contraction of the mu~cle to the galrnnic current, nrnl 
wh(·11 this is present the muscle is degenerated . 

The myolatic irritability, or muscle reflex, and the muscle tonus depend 
upon the integrity of the reflex arc, of which the lower motor ~cgment is the 
cffercnt limb, and in a paralysis due to lesion of th is segment the muscle 
rc•flexes (tendon reflexes) are abolished and there is a diminished muscular 
tc n ~ion. 

Lo,,·c r segment paralyses ham for their characteristics clc_generntiYe ntrophy 
with the reaction of degeneration in the affected 111U$CIC'S, loss of thC'ir reflex 
exritabi lity, and a diminished muscular tension. The~c arc the general char
acteristics, but the anatomical relations of this segment also gire Ct!rtail! 
peetiliarities in the distribution of the paralyses which help to distingui~h 
them from U10se which follow lesions of the upper segment, and which at-.o 
aid in determining the site of the lesion in the lom:!L' i:;cgrncnt itself. The 
rell bodies of this segment are distributed in groups, from the lerel of the 
ped1111elen of the broin throughout the whole extent of the spinal cord to its 
termination opposite the second lumbar Yertebra. and their axis.-C!'linder proc4 

<''"'"('~ run in the peripheral nenes to eYery mu..::elP in the body; so that the 
C'O!l1ponent parts arc more or less widely separated from each other. and a 
local lesion causes paralysis of only a few muscles or groups of muscles. and 
not of a whole section of the body, as is the case where lc~ions affect the upper 
segment. rrhc muscles which arc paralyzed indicate wlwther the d isease js in 
the periphe ral ncrYC!". or spinal cord; for. a~ we ha Ye sel'n abO\'e, t he muscles 
are rcprescnle<l difl'(•rcntly in the pNipher:il ncnri::. ancl in the spinal cord. 
Sensory symptoms, which may accompany the pan..1\y~is, are oft~n of great 
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as::iistance in making a local diagnoi:'is. Thus, in a paraly-e-is with the charac
teri!'ticE- of a le:;ion of the lower motor Eegment. if the paralyzed muscles are 
all rnpplied by one nerYe, and the ana?s!hetic area of the >kin is supplied by 
that nene, il is evident that the lesion must be in the nerre itself. On the 
other hand. if the mu~clc~ paralyzed are not supplied by a ~ingle nerve, but 
are reprc~enteJ do:'e together in the spinal cord, and the ame~thelic area 
cmrcsponcl> lo I hat scr!ion of the cord (see table). it is equally clear that lhe 
k~ic•n 1hu~t he in the cord it~elf or in its nHYC root:" . 

lrrilatire Lcsiu11s of ilie Lower Jlotor Sl'gmenl.-Le::.ion::. of this sPgmcnt 
cause comparati\'ely few symptoms of irritation. The.• fi\Jrillary contractions 
which are so common in muscles undergoing degeneration are probably due to 
~timulation of the cell bodies in their slow degeneration. a~ in progre~::;ivc mu:-:
cular atrophy. or to irritation of the axis-cylinder proc<'~~r:-; in the peripheral 
nencs. as in nenrilis. Lc:::ions 'rhich affec:t the motor root~ as they !care the 
central m 1 nou::; rn::iy cause spasmodic <:ontrutlion~ in the mu~cles sup-
plic<l by them . c-onrnlsirn paroxy~1rn:. of whit"h l<Hyngi!:imns f:tridu -
1ul:- is a type, and to which the spasm;:; of tetany abo \Jelong, nrc belic\"C'd to 
h~ due to ahnorma l actirity in the lower motor centre::. Thl':-'C are the "lowest 
kH·l fit::;" (I( H uglilings Jack~on. Certain poie-om, a~ strychnia and that or 
tetanus. act particularly upon thc::;e centre~. 

Thc lower motor segment nrn~· be i1woln·1l in rill di~lil"C':-: im·oh·ing the 
peripheral nenes in cerebral and spinal rneninµ-iti:-". in injuries, in ha~mor
rhages ancl tumors of the medulla and cord or thc.•ir memhrancs, in lc~ions 
of the A"ra.v matt.er of the segment, in anterior poliomyeliti~, progre~~ive mus
cular atrophy, lmlbar paralysis, ophthalmoplegia, :-yringornyelia . etc. 

(b) LESIONS OF TH E liJ'PEH )loTOH 8£G)f E-ST .-1Ja,~fruclire lesions cause 
para lysis, as in the lower motor segment. and here again the secondary degen· 
eration whi ch follo\\'s the lesion giYcs to the paraly~is it~ distinctiYe characler
h:tics. ln this case the para1.rsis is accompanied by a spastic condition, shown 
in an exaggeration of muscle reflex and an increase in the tension of the 
muscle. 1t is not accurately known how the degeneration of the pyramidal 
fibres ca uses this excm::s of the muscle reflex. The usual explanation is that 
under normal circumstances the npper motor centres arc constantly exerti ng 
a restraining influence upon the aetiYity of the lower centres, and that when 
the influence ceases to act, on account of disease of the pyramidal fibres, the 
lower C'('ntrcs take on increasell actiYity, which is made manifest by an exag
geration of the musc·le reflex. 

\\"e haYc sC'en that t.he neurones compo::.ing each segment of the motor path 
are to be considered as nutritional units. and thC'refore the secondary degen
eration in the upper segment stops at the beginning of the lower. For this 
rC'ason the muscles paral3·ze<l from lesions in the upper segment do not undergo 
drgenl'rati,·e atrophy, nor do they show any marked change in their electrical 
rcac:tions. 

The ~eparate parts of the upper motor segment lie much more closely 
togC'ther than do thm:e oi the lower segment, ai~d thlrcfore a small lesion 
may cause pnmlybis in many muscles. This is more particularly true in lhe 
inkrnal cap:mle, where all the axis-cylinder proces~es of this segment arc col
lected into a compact bundle-1he pyramidal tract. A lesion in this region 
usually causes paralysis o:f mmt of the mu~clcs on the opvooitc side of the 
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body-that i~, hemiplegia. The pyramidal tract continue~ in a compact hun
dlC', giving oil' film•:-; to the motor nucki at different levels; a lcl'ion anywhere 
in it..; cour::"C' i:-; followed hy paraly:::ito of all the mu~dc:-; who:->e ~pinal centre3 
are $ilu:.1.ted hC'low the il•::-ion. \\'hen the dbca-,;c is above the d0cu~~ation, the 
paralysis i~ on the oppo:-ite :::ide of the boily; when below, the paralyzed mu:->cle.s 
are on ihr i:nme :::ide a:; the lesion. Abon· the infrrnal cap:..:ule the path is 
somewhnl morr separated. and in the cortex the centre~ for the moYernent-. o[ 
the different ~ertion' ol the body arc comparatively far apart. and a ~hurply 
localized Je;:;ion in this region may cause a more limited paralye.is, affecting 
a limb or a segment of a limb-the cerebral rnonoplegia~; but e\•en here the 
paralysis is not confi11{'d io an judfridual muscle or group of rnu:;cle::;, as is 
commonly the case in lower segment paralysis (:::ee Fig. 10 and explanation). 

To sum lip, the parnlyses clue to lc£.ion~ of lhc 11pper motor segment are 
widespread, oftm ]1cmiplcgic; the paralyzed muscles are spastic (the tendon 
reflexes exaggerated), they do not undergo degenerative atrophy, and they do 
not prc~cnt the degeneralire reaction to dcdrical stimulation . 

rfhCJ"C is an exception to the ::tbOYC statement-that is, jn the paralyses 
which follow a complete transrer~e lesion of the spinal cord. Herc the limbs 
are of course complete!.'· paralytcd. but instead 0£ being- spa~tic they are flaccid 
and the deep reflexes arc absent. rrhe muscles react normally to electricity. 
There is no satisfactory explanation of the Jo~s of the reflexes under these 
conditions. 

frri/ali1•e Le.oions of lite Upper Jlolor Scgnient.-Our knowledge of such 
1csions is confined for the most part to those acting on the motor cortex. The 
abnormal muscular contractions resuWng from lesions so situated have as 
their type the localized conrnlsi\·e seizures classed under J ·acksonian or cortical 
epilepsy, which are characterized by the convu lsion beginning h1 a si ngle mus
cle or group of musrles and involving other muscles in a definite order, de
pending upon the position of their representation in the cortex. For instance, 
such n. eonvulsion, beginning in the muscles of the face, next involves those of 
the arm and hand, and then the leg. The convulsion jg usually accompanied 
by sensory phenomena and followed by a weakness of the rnu!:lclcs involved. 

A majority 0£ lesions of the motor cortex arc both destructive and irrita
th·e-i. e .. they destroy the nerve cells of a certain centre, and either in their 
growth or by their presence throw into abnormal activity those of the sur
rounding centres. 

The upper motor 5:-egment is inrohed in nearly all the disease$ of the 
brain and spinal cord. especially in injuries, tumors, absce~ses, and h~mor
rhagcs; transverse lesions of the cord; syringomyelia, progressive muscular 
atrophy. b11lbar paraly,is. etc. One lesion often in volves both the upper and 
thC' lower motor $:.Cgmcnts, and there is paralysis in the different parts 0£ the 
body. wilh the characteristics of each. Such a combination enables us in 
many ca)o:es to make an accurate local diagnosis. 

l .c>ions in the optic path and in the different speech centres also girn 
localizing f.lymploms, which should always be looked for. 

(c) L ESIONS OF Tlrn SENSOHY PATn.-Hcrc again the lesion may be 
either irritntiYe or clc~lr.ueth·e. lrrilalire lesions cause abnormal subjectirn 
sensory imprc~~ion~-11ar:rstlH'B-ia. formication. a scn!'e of cold or constriction, 
and pain of crery grade of intensity. The character of the scu~ory Rymptomti 
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gin~~ very little inclicntion a~ to the position of the irritating proces!'. Jn
tem:e pain i~ 1 a:; a rul<'. a symptom of a lesion h1 the peripheral scn:<ory neu
rone!', hut it may be cau~ecl h.r a disea~e of the sensory path within the central 
nenous srstem. 

The e~\:act distribution of symptoms gire:; more accurate data, for if they 
are ('Onfinccl to the di~tribution of a peripheral nerre or of a spinal seg
ment the indication is plain. If one side of the body is more or less com
pletely affected, the le~iou is some,Yhere within the hrain. etc. 

Deslruclire Le/jions.-A complete destruction of the ~cnsory paths from 
any part of the hody would of conrse depri,·e that part of sensation in all its 
qua!itie~. rl' hiR OC<:tm: most frcquentJ.,- from injury to the peripheral SCibOl'Y 

neurones within the peripheral nerres. ancl the aren o[ anrc:;thcsia clepencls 
upon the ncr\'e injlm'd. Complete tr:m~rersc lesion of the cor<l cnus.es com
pl~te ancrsthesia below the injury. 

rnilatera l lesions of the cord. medulla. dor!:al part of the pons, tegmentum, 
thalamus, internal capBule, and cortex cau:-e di:-turbances of sensation on the 
oppo::.ite side of the body; here again the extent of the defect more than its 
character helps us to determine the position of the lesion. Hemianre~thesia 
jmolring the face as well as the rest of the body can only occur above the 
place where the sen::ory paths from the fifth rn.•n·e ha,·e cro::::5-e<l the middle 
line on their way to the cortex. This is in the upper part of the pons. From 
thii:: point to where they leare the internal cap:-<ule the sensory paths are in 
fairly close relation. and are at times inrnhe<l in a rery small lesion. _\bore 
the internal capsule the paths di,·erge quickly. and for this reason only an 
extemire lesion can inrnh·e them all, and in lesions of this parl we are more 
apt to haYe the sen~ory disturbances confined to one or another region of the 
body. Unilateral lesions of the thalamus. pons. medulla, and cord usually 
cause sensorv disturbances on the same side of the body, as wel l a those on 
the oppo:-ite. side. rr hcse are due to the inrnh·ement of the sensory paths as 
t hey enter the central nervous at or a little below the site of the 
lesi~n and before the axones of sc11son neurones of the second order have 
cros5ed the miclcllc line. The area of disturbed sensation on the same side is 
limited to the distribution of one or more spinal segments and often indicates 
accurately the position and extent of the diseased process. As a rule, clestruc
tirn lesions of. the central nerrnus system do not involve all the paths of 
~en~orr conduction. and the loss of sensation is not complete. It is often 
ai::toni;hing how rery slight the sensory cli5turbanccs are which result from 
an extensire le8ion . Sensation may be diminished in all of its qualities, or, 
what is more common, certain qualities ma~r be affected while others are 
normal. Tlwse cai::es of cli5sociation of sensation. or so-called clectire sensory 
paraly~is. hnw hccn much studied of late. Thus, the sense of pain and tem
perature may he lost while that of touch remains normal, as is often the case 
in clisea:-es of the s.pinal cord. or there may be simply a loss of the muscular 
sense and of the 8tereognrn::tic sense (the complex sensory impression which 
enables one to recognize an object placed in the hand), as occurs frequently 
from lesions of the cortex. Occasionally pain 8ensation persists with loss of 
tnctilt~ and thermic scnsatio11s. Almost ernry other combination has been de
scr ibed. Jt is. the distribut ion more than tl~e character of the sensory defect 
that i; of importance, ancl often the cli~tribution gives but uncertain. inclica· 
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!ion of the position of the lesion. The combination of the •ensory defect with 
different forms of paralysis gives the most certain diagnostic signs 

B. SYSTK\I DISEASES 

I . INTRODUCTION 

There are certain diseases of the ncnous system which are confined, lf 
not abso1utcly, still in great part, to definite tract~ (combinations of neurones) 
which snbscne like functions. These tracts are called sysfenis~ and a disease 
which is confined to one of them is a sy:siem disease. If more tha n one system 
is imolved, the process is callccl a combined system disease. Just what dis
eases should be classed under these names has given rise lo much discussion 
but to very liltle agreement. \Ye can not speak positively; our knowledge ·is 
as. yet not sufficiently accurate, either in regard to the exact limits of the sys
temB thc>mBehes, or to the nature and extent of the morbid process in the 
seYeral diseases. 

It may be said that the nervous s_y:::tem is composed of two great systems 
of neurone;;:. the afferent or sensory :::y:::tem and the efferent or motor system, 
and the connections between them. (See General Introduction.) 

Locomotor ataxia is a disease confined at its onset to the afferent system, 
and progressi\'e muscular atrophy is one of the efferent system. Hepresenting 
typical system diseases as we no"· under:::tand them, they have been taken as 
the basis of the classification . Several theories have been advanced to explain 
why n disease should be l imited to a definite system of neurones. One view is 
based upon the idea that in certain individuals one or the other of these sys
tems has an innate tendency to undergo degeneration; another assumes that 
neurones with a similar function have a similar chemical construction (wh ich 
differs .from that of neurones with a cUfferent funct ion), and this is taken to 
rxplni n why a poison circulating in the blood should show a selective action 
for a single functiona l system of neurones. 

In the afferent tract locomotor ataxia stands alone as a system disease, 
and we now belieYe that herpes zoster is an inflammation of the dorsal root 
ganglia and stands in the same relation to tabes that acute anterior polio· 
myelitis does to chronic progressi\'e muscular atrophy. In the efferent tract 
progrcssi\'e (central) muscular atrophy is the chief representative, as in it 
the whole motor path is more or less involrecl . rrheoretically, primary lateral 
sclerosis is a disease confined to the upper segment of the eO'erent tract, while 
chronic anterior poliomyelitis involves the lower segment of the tract. 

In connection with locomotor ataxia. general paralysis is considered on 
account of their frequent association and as they are but different expressions 
of one and the same morbid process; and with progres~ive (central) muscular 
atrophy. the other forms of muscular atrophy are considered as a matter of 
convenience. Jn other instanceE-. too, diseases are arranged in positions to 
which they might not be entitled, had a rigid classification of system diseases 
been maintained. 
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II. DISEASES OF THE AFFERENT OR SENSORY SYSTEM 

!. LOCOMOTOR ATAXIA 

(Tabcs Dorsalis; Poslei-ior Spinal Sclcrosio) 

Defi nition.-.\n affection characterized clinically by s.C'n~nr.v disturbances, 
incoOrdination, trophic changet:, and inrnlvemcnt o( the ::'perinl !'en,.,es, par
ticularly the eyes. .\natomically there are found degeneration" of the root 
fibrt'S or the clor:::.al column~ of the cord. of the dare.al root:-;, and at time-= of 
the ~pinal ganglia and pcriphcrnl nencs. Dcgcncrationj:: haYC heen de:-"crihecl 
in the brain, particuhirly the cortex ccrebri, in the gnnglion Cl'll:-: o[ the cord, 
and in the endogenous fibref:. of the dorsal columns. 

Etiology. -It is a wide~prcad disease, more frecp1cnt in cities than in the 
country. T he relat i\1C proportion may be judged from the fad that of 16.;562 
ca:-C':j in tlie neurological dispensary of the Johns Hopkin.:: lln .. 11ital there 
were 201 ca:-e~ of locomotor ataxia. )[ales are attacked more frequently than 
fenrn1e~, the pl'oportion being nearly 10 to 1. The c1i~e<1~L nlthough uncom
mon in the ncgro, is i"Cen in them more frequently thnn 5=nme author,. ::late. 
lt ii::. a disease of adult life, the great majority of casrs occurring between the 
thirtieth and fiftieth year::=. Occasionally ca~es are seen in young rncn, aml 
it may occur in children with hereditary syphilis. Syphilis i~ the important 
cau~e. In the Johns Hopkins Hospital the percentage. a8 found by Thomas, 
wa~ 63 .1. Erb's figures are most striking-of 300 case~ of tnhe~ in prirnte 
practice, 9 per cent. had had syphilis. :Jfoebius goes so far ar: to ~ay, '·The 
longer I reflect 11pon it, the more firmly I believe that iahe1' nc·Yer originates 
without syphilis," and recent results of cases tested with the Wa::.:::ermann reac
tion bear out this statement. 

Con tributi ng c::mH'S are excessiYe fatigue, overexertion, injury, exposure to 
cold and wet, ancl sexual exce::'~Ct: . There are instances in which the disease 
has closely followed scvcTe exposure. Trauma has been noted in a few cases. 
Alcoholic excef's docs not seem to predispose to the disease. There arP now 
a good many cases on record of the existence of the clif'ea~e in both husband 
and wife, and a .few in which the children were also affected. 

Morbid Anat omy and P athology.-Postcrior spinal sdero>i" although the 
most obvious gross change, is now no longer. as .in Romberg's time. an ade
quate description of the condition. The dorsal fibres are of two kinds. tho:::e 
with their cell bodies outside the cord in the spinal ganglia. the so-called 
exogenous, or root fibres. and those which arise from cells within the cord, 
the endogenous fibres. These two sets occupy fairly wel1-determinec1 regions. 
and a stuclv of early cases of tabes has shown that it is the exogenous or root 
fihrc; that 

0

are first" affected. The fibres of the dorsal roots enter the cord in 
two clhisions. an external and an internal; the former is composed of fibres 
of small calibre, which, in the cord, make up Lissauer's tract. and occupy the 
'pace between the apex of the dorsal cornua and the periphery of the corrl, 
and really do not form part of the <lore.al columns. They arc :-hort. 0:0011 enter
ing the gray ninttcr, and do not seem to be affected, or only :'lightly so, in 
enrlr cMts. 

;l'he larger fibres enter the cord by the internal division, just mt:dial to the 
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cornua, in what j ., known as the root enfr~- zone. Some enter the gray matter 
of the spinal C'ord almo~t directly and other~ after a lon.2er cour:-<r, while still 
others run in the cord to the medulla. to encl in the nuclei o[ the dor;-:.al col~ 
umm. As the fihre~ of en~ry spinal nerrr enter the cord between the dor:-:al 
comua and the ner\'e fibres which hare entered lower clown. the :fibres from 
each root are succ·es"i,·ely pushed more and more toward the median line. anrl 
~o in the ct>nical cord the fasciculi of Goll are largel)· compo~cc.l of long fibre~ 
dcriYed from the sncral and lumbar r oots. 

That it i~ the cor1r,:.;e dor::al root fibres which are first affected in tahe.:; i~ 
generally n.cln1itted. hut there is much di,·ergenee of opinion ns to the char
acter nncl locntion of the iuitial proce~s. 

Kageotte calls attention to the frequency of a transn~r~e. jnterstitial neu
ritis of the dor:::a! rool:3 just after they haYe left the ganglia and are still sur
rounded Ji,· the durn, and he belierns that it is this neuritis which i s the 
primary k:::;ion in tabes . Oberstciner and R ecll ich hare laid great stress on 
the pre~ence of :111 inAarnmation of the pia mater orer the dorsal aspect of the 
cord, which inrolre.:5 the root fibres as they pass through. 'l'hey point out 
that it i::; ju~t here that the dorsal roots are most rnlnerable, for at this point 
-that b, while ~urrounded by the pin-they are almost completely dernid of 
their myelin ~heaths. Changes in the blood-,·eFsels of the cord, of the pia. and 
of the nerre roots ha,·e been cle~cribed in early tabe:::. and l\rarie and Ouillain 
hare adrnncecl the belief that the changes in !he cord arc dne to an affection 
(syphilis) of the posterior lymphatic sptem which is confined to lhe dorsal 
columns of the cord, the pia mater O\'er them, and the dorsal rooh. For them 
the changes in the nerrous system are only apparently radicular or systemic. 

\Yith the l\larch i stain, degeneration of the Toot fibres in the root-enrr.r 
zone is a constant finding. This ch~nge is raclicular in the sense that it Yaric:s 
in intensity with the different roots and is most marked in the sacral and 
lumbar reg.ions. The degeneration is not found in the dorsal roots, but begins 
within the cord jm.t beyond where the root fibres lose the ir ncurolemma and 
their myelin sheaths. Degenerated fibres may be traced into the clor::al gra.v 
matter and among the gan7!ion cells 0£ the columns of Clarke. The long col
umns which 11scend the cord ahm degenerate. 

Jn more adn111ced cases, in addition to the lesion described abo,,e, there are 
degeneration of the dor::::al roots and some alteration of the cells in the spinal 
ganglia. 'l'he fibres distal to the ganglia nre practically normal, although at 
times the sensory fibres, at the periphery of a. limb. !'how degeneration. Within 
the cord, the exogenous fibres are diseased as already described; there is also 
degeneration in the endogenous system of fibres. Optic atrophy is frequently 

~~~:~ou~c;1ed~;~1~:r~~~~1.inl nenes. especially the fifth with its ganglion, have 

The dis.ease occns.ionally spreads beyond the sensory system h1 the cord, 
and in achancecl cases the cells in the rentral horns may be degenerated in 
association with muscular atrophy. Mott Yery generally found more or le!-ls 
marked changes in the pyramidal £bres; these he heliewd to be evidence of 
changes in the cerebral cortex. Degeneration of the cortex may exist, but 
eYen h1 rn~ee. where the mental symptoms are absent, or very mild, similar 
though slight _changes have been described, just as in general paralysis, without 
marked tahetic symptoms, there may be degeneration of the dorsal columns. 



DlSE.\SES OF 'fllE .\FFEHEST OR SESSO!ff SY:-lTE)l 91!; 

'fhC' dO:"t' 3!>-!':oc·iation. or ('\·en idcnlity, oi tahc~ and g{•nrral paral~·si~ will lu.~ 
con~idcn.·1l later. 

Symptoms.-Tlw:-:c are J,('i'-t con~i<lcred umler three ~tage:;-the incipient 
£tage. the ataxic stage, and the paralytic sta,l!C'. 

J );Cll'ICXT Hl'.\Gt:: .-Thi~ i~ !'ometime::, called tl1e pre-ataxic stage. ThL~ 
manner in which tabt• . .; make:; its onset differ~ wrr wiilclr in the different 
ra£i:~, and mi~takc~ h1 cliagno::::is are often made ea rl )· in the' tli.;ca~ c . The fnl 
lowing are the mo~t eharaC'kri:e;tic initial symptom~: 

l 'nins. ll)-tJally or a !'harp ~tabbing chan1c·tC'I' : hcnee. the term lightning 
pain~. T hey IR- :-:t £01 on ly a s.cconcl or two and arc 1no:-:l common in the legs 
or nb'lul the t runk, and tend to follow dor;-;al root area::<. Tlwv <fo rt from 
phtr<' to vlace. At times thl'y arc a~sociated with n hnt burnini fl•eling and 
ofkn learn the affeclccl al'ea painful to prc~rnrC'. nnd ocea1'ionally herpes may 
follow. The intcn:-:.ity of the pain varies from a ~OrC'. burning fcl'li ng of the 
~kin to a pain i::o intense that. were it not for momC'nlary duration, it would 
exceecl human endurance. rrhcy occur at irregular int<.'rrnl~. and are prone 
to follow excei::se::. or to come on \\'hen health is impnired . '\'hen typical. thC'sc 
pain..: are practically pathogi1omonic of the cond ition. 'l'he ga:;;lric critiea and 
other cr i ~e~ may occur. ParR>sthesin may al~o be among the first !'ymptom~
m1111lmhs 0£ the .feet. tingling. etc.-and at time~ a f!en:::e of con~triction about 
the liody. 

Orular ,C.,'ymploms.-(a) Optic atrophy. This occ11r~ in about 10 per cent. 
of tlw CU!'<'!', and is often an early and erc n the fir::<l :-ymptom. There is a 
~radual l os~ or vision, which in a large majority of (•a:::c::1 lea<h to total blind
JlC' !==~ . (b) Ptoi:: is. which may be clou,Jlc or ~in.~!lc. (r) Paralysi5 of the exter
na l muscles of the eye. rn1is may be of a single mu$c· le or occasionally of all 
the mu:"c·les of the e~·c . '!'he paralysis is often lran i:: ient. the patient mere!:' 
<'Omplaining that he s1.1w double fo r a certain period. (cl) Argyl l-Robertson 
pupil, in which there i::; loss of the iris reflex lo light but contraction during 
accomm odation . T he pupils are often very small-spinal myosis. 

Bladde r 8y11lpfo111s.-'['he first warning 0£ the di sease which the patient 
has may be a cerluin difficulty in empt}·ing the bladder. Tneontinence of 
urine occm~ only at a later !'lage 0£ the dh~ease. Decrease in sexual desire 
and J1mrer ma:· also be an early symptom. 

'Trophic Dislurbances.-Th~e usually occur lal<'r in the disease, but at 
times tlwy are \'<.'l'Y early symptoms. and it is not \'Cry infrequent to haYe one's 
attention call c<l to the trouble by the presence of a perforating ulcer or of a 
chara<'tl'ri::-tj" C'lrnrcot's joint. 

L(J:·s of the Deep flr/le.res.-This early and most important symptom may 
oecnr ye:ars before the cle,·elopment 0£ ataxia. Erna alone it is of great mo
ment, ~:::ince it is very rare to meet with individuals in whom the knee and 
ankle jerk8 are normally ab•ent. The combination of loss of either of these 
with one or more of the symptoms mentioned above. especially with the light
ning pains and pto~is or Argyll-Robertson pupil, is practica lly diagnostic. 
Thei::c reflexes gradually decrease, and one may be lost before the other, or 
flisnpp(lar fir~t in one leg. 

Thtse arc the most common symptoms of tli<' initia1 stage of tabes anJ. 
mny 1wr~ii::t for year:-; without the den:!lopment of iocoOrdination. The patient 
may look well nnrl frcl well. and be trouhlecl only hy occa>ional attack' of 
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lightning Jiains or 0£ one of the other subjc·div(' ~ymptOlll:". :J(ocbius goes 
E-O for al5 to :;tatc that the typical ~\rgyll-Rohrrbon pupil mc;rni:. either tabes 
or general paralysis. aml llrnt paralysis of the external nntF-clcs of the eye 
dc\'cloping in adult;:; is of almost equal importance, e~pccially if it deYelops 
painle$1'ly. 

The timr Uchncn the syphilitic infection and the occurrence or the first 
symptoms of locomotor ataxia varies within wide limits. ..\hont one-half the 
rni::e~ occur between the sixth and fificenth year, but many begin C\·cn later 
than this. 

The disease ma.v nncr progrc;-'.:s. beyond 1hi:-: and when optic atrophy 
ckvclops early and leads to blimlncss. ata xic1 S.UJX~rvcnc~. but the 
rnenlal symploms of paresis. not infrcqucntly a i=:cciucncc which must 
be kept in mind. There is a sort or antagonism bet.ween the ocular ~ymptoms 
and the progress of the ataxia. Charcot laid rcnsiclerablc stress npon this, and 
both D C>je rinc nncl Spiller ham since emphasized the point. 

_\T.\.XI C 8T.\G£.- J/o lor Sympioms.-The alaxin it- heliC'vC'd to be clue to 
a disturbance or lo!'~ or the afferent irnpul--e~ from the mu:.:clcs, j oint~, and 
deep tissues, and a di~tmbance of the mu!:'c:1e sense ib-t·lr <:1111 u~ually be dem
onstrated. H deYelops gra<lnally. One or the firt-l indi<:ation~ to the patient is 
inability to get about readily in the dark or to maintain hi~ equilibrium when 
wa~hing his face with the eyes ::hut. \\'hen the patient stands with the feet 
together and the eyes closed. he sways and has difficulty in maintaining his 
po~ition (Hornberg·~ symptom). and he may be quite unable to sta nd on one 
leg. lle <loes not i=:rnrt off promptly at the word of command. On tuming 
quickly he is apt to fall. Ile descends stairs ll'ith more difficulty than he 
ascends them. Gradually the characteristic ataxic gait cleYelops. The patient, 
as a rule, walks with a slick, the eyes are directed to the ground, the body 
is thrown forward, aml the legs are wide apart ln walking. the leg is thrown 
out violently, the foot is raised too 11igh and is Urought down in a stamping 
manner wilh the heel first. or the whole sole comes in contact with the ground. 
Ultimately lhc patient may be unable to walk ll'ithout the assistance of two 
canes. This gait is Ycry characteristic. and unlike that seen in any other dis
ease. The incoOr<lination is not only in walking. but in the performance of 
other moYements. If Lhe patient is asked, when in the recumbent posture, to 
touch one knee with the other foot, the irregularity of the mo,·emcnt is Yery 
e·oident. IncoOrdination of the arms is less common. but usually develops in 
some grade. It may in rare in~tances exist before the incoOrdination of the 
lt-'gs. It may be te~ted by a~kinp- the patient to clo5e hi~ eyes ancl to touch 
the tip of the no~e or the tip o( the ear with the finger. or with the arms 
rhru~t out to bring the tips of the fingers together. 'l'he incoOrdination 
may earl." be noUcecl by a clifliculty which the patient experiences in but
toning his col lar or in performing one of the ordinary routine acts of dress
ing. 

One of the most striki ng features of the disease is that with marked inco
ordination there is hut little loss of muscular power. The grip of the hands 
may be stro.ng a~cl firm, the p.ower o~ ~he legs, tested by trying to flex them, 
may be urnmpa1recl, and their nutnl!on) except toward the close, may be 
unaffected . 

There is a remarkable mu~cular relaxation (hypotonia) which enables the 
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joint:-- to he place1l in po.-,Jtion~ of hyperextem.ion and h:·perflC'xion. It gi,·es 
sometimu.:; a marked backward currn to the lC'g~ . 

Srnsury 8y111plo111.~·.-The lightning pains 1~rny per.;ist. They rnry grcatl:· 
in dif[en1nt c::a~r:;. Some patient:; are rendered miserable hy the frequent occur
rence of the attach; others e~cape altogether. In addition, common :"ymp
toms arc ting-ling. pins and needlc5, particularly in the feet, and area~ of 
hypem"-thrsia or of anrethesia. The patient mny complain of a ehan,Q;<' in 
the sen~ation in the soles of the feet, as if cotton wa'3 interpo~ecl between the 
floor and the skin. Sensory disturbances occur Jes~ freq11(>11Uy in the hnnd~. 
Olijertirn sen~ory dii::turbances can usually he dcmon~tratcd. and, in<lL~t><l. 
almo .. t ernry variety of sen~ory disturbanC'e has hrcn de..;eribed. Bands of a 
moderate grade of anresthesia about the chest are not uncommon; they are :ipt 
to follow the dislribution of spinal segmenls. The most marked disturbance~ 
are usually found on the legs. Retardation of the ~cnsc of pain is common. 
an<l a pin prick on the foot is first felt as a simple tactile impression. ancl tlw 
sem-e of pain is not pereciYCd for a second or two or may he dcluyed for as nrnch 
as ten ::.econds. The pain fe lt may persist. A euriou~ phenomenon is till' 
loss of the power of localizing the pain. For int'tance, if the patirnt is prickc·l 
on one limb he may say thal he feels il on the other (allotheiria), or a piu 
pritk on the foot may be felt on both feet. The mu~cular sense which is usu
al!~· affected early, becomes much impaired and the patient no longer recog
nizt·~ th(' position in which his limbs are placed. This may he pre5C'nt in the 
pre-ataxic stage. 

Rr/le.rrs.-.\ s mentioned. the loss of the knee and anklC' jerk~ iR one of the 
earliC'i"t s:.ymptoms o[ lhC' disea5e. Occasionally a ca:"-C ii:- found in whieh thl'y 
are retained, and anatomically it has beeu shown that in tla·,.;e t':t,.<'s the l11111har 
segments were \iltlc if at all i1noh·ed. The r:kin rcfiPX('R may at fir:-;t be 
increased, but late r are u~ually i1wolvcd with the <lerp rrf\c\C~. 

Spe('ial Sense.s.-The eye symptoms noted aboH• may he prc:-0c11l, but. as 
mentioned. ataxia iFi rare with atrophy of the optic nen·C'. 

DC'afnc~s may occur, due to lesion of thC' aucliton· nenc. T here may also 
be atta('ks of Ye riigo. Olfactory symptoms arc l'IHC'. · · 

l'isceral Symploms.-.\rnong the most rcnrnrkflhlc sensory di:;.turhanres 
are the tabctic crises, sen• re paroxysms of pain referred to variou.'\ YiscC'ra; 
thus:, laryngeal, gastric. nephric, rectal. urethral, ;rncl clitornl crises han:- hel'n 
described. The 1110:-"t common are the gastric and laryngeal. Oa::.tric criBe5 
ma_,, oceur early and per:oi5lit a~ the most prominent feature. Sb.Hr found Uwm 
as the firt-t ~ymptom 18 times in 450 cases. The on~et i~ rnrnally sudden, with 
pain or a ~e,·erc burning. twi!:iting- type in the epigastrium, rn<liating to lhe 
back and behind the sternum. Yomiting follows the pain. and may be quite 
indl'pcndent of food. Pallor. sweating. cold extrC'mitiC's, and a. small pul:::e 
are at=:.:ociated. and iu rare in:-;tanccs death oecur~ in collap~e. rrhc attacks are 
not un like and are probably of the same nature a:?- the so-called ahdominal 
anµ"ina pectoris. The blood pressure may be high, as reported by Rarker. 
and it seems not improbable that the condition nssoriated with angio~pasm 
in the terdtory of the ga~tric and mesente ric ni::-~e l :::. Xo ~pcrial change may 
be found at nutopl'ly. J n the laryngeal cri:::cs there may be truC' spasm with 
dyspn(('a and noisy inspiration. .\ patienl may <1it• in the attack. There are 
also na~al cri~e!'l, n~:-;oriatcd with sneezing fit~. 
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ThC' sphincters arc frequently im·oh·ecl. Early in th(' di!-'e3!"C lht'rc maj~ 
he a retardation or hesitancy in making water. Lat.er there i~ retention, and 
cy~titis may occur. rnless great care is taken the inflammation may extend 
to the kidney:.;. l'on::tip;1tion is extreme}~· common. Latt.•r in the di~C'a:-:.c lhc 
'=phincter ani jg weakened. The sexual power is u~ually lo~t in the ataxic 
stage. 

Trophic Changes.-Skin rashes. such as herpe:::. <('<lenrn., or local $;\\'Caling, 
may deYelop in the course of the lightning pains. Alteration in the nails may 
occur. ~\ perforating ulcer may develop on the foot, usual ly beneath the great 
toe. A perforating buccal ulcer has a lso been described. Onychia may prove 
verv troublesome. 

·Arlhropathics (Charcot's Joints) .-Anatomically there are: (1) en large
ment of the capsule with thickening of the synovia l mcrnlmrncs and increase 
in the fluids; (2) slight enla rgement of the ends of the bones, wilh 1>light 
cxostoses; (3) a dull Yc\vety appearance of the cartilages, with atrophy in 
places (V. E . Henclc reon). The knees are most frequently inrolved. The 
spine is affected in rare instances. Hecurring trauma is an importa nt clement 
in the causation. hut trophic disturbances ha,·c a strong influence in the eti
ology. A striking feature is the absence of pnin . Suppuration may occur, 
ali:;o spontaneous fractmcs. Among other trophic disturbances may be men
tioned atrophy of the muscles. which is u~ually a late manifestation, but may 
be localized and a:::l-!ociatecl with neuritis. In any rcry Jarg-e collection of cases 
many instances or atrophy arc found. due either to involr<!ment of the ,·entral 
horns or to peripheral neuritis. 

Anew·ism is found in many cases, in as high as 20 per cent. of some ~cries. 
Ge1·ebral Symploms.-Hemiplegia may develop at any ~tagc of the di::-ease, 

more commonly when it is well adrnncecl. It may be clue to hremorrhagic 
softening in consequence of cfo1easc of the ressels or to progre::sivc cortical 
changes. Jlcmiana>sthesia is ~omctimes present. Y ery rarely the hemiplegia 
is due to coars.e syphilitic clisease. 

Dementia paralytica freque ntly exists with ta bes; indeed, we hare come 
to regard the$C two di~cascs as simply different localizations of the same 
morbid proce!:-15. Tn other in~tanccs melancholia, dementia, or paranoia oc
cur. 

PAR-\LYTIC ST.\GE.-.\ ftcr pcn;isting for an indefinite number Of vears 
the patient 11raduallr lo•e• the ro\\'er of \\'alking and becomes bedriclrl~n or 
paralyzed. l n this condition he it: reiy likely to \JP -::ar!·iecl off by some inter
current affection, suC'h al'.' py('lo-nephritis. pneumonia, or tuberculosis.. 

THE C'on11:.:,t: OF TllE n1sE.\SE.-A patient may remain in the pre-ataxic 
>ta11e for an indefinite period: and the loss of knee-jerk and the gray atrophy 
of the optic nenes may he the sole indication of the true nature of the di-.C'a.;:c. 
In such cases incoOrdination rarely dcYelops. In a majority of ca,e:-:. the 
progrr~i; is ~low. and after six or eight years, !=ometimc~ le~:::. the ataxia is well 
deYelopcd. The .f.:rmptoms may rnry a ~oo<l <leal; thus. the pain~. whic:h may 
ha,·C' been exce~ime at first. often le!'een. The cli$:Ca!o;l' may remain stationary 
for ~1ears; then exacerbations occur :md it makes rapid progress. Occa:;:ionallv 
the process seems to be arre~tcd. There are iustances or what may be called 
acute ataxia. in which, within a year or e,·en 1es~ 1 the incoOrdination. is markPd, 
and the paralytic stage may develop within a few months. The disease itself 
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rardy C':lll:"C':' ilcath, a111l a!kr becoming bedri1hll'n the pati~nt 11rny liYc for 
fifteen or twenfr ,·ear:'. 

Diagnosis.-·It; the initial :ftage the lightning paim: arc almo:--t di .. tincti,·e, 
and when combined with any of the other signs arc quite so. Tht: a--::-o(·intion 
of progrcs~ive atrophy of the optic ncn-c~ with lo1's of knee-jerk is also char
acteristic. The early ocular palsies are of the greatest importance. _\. squint, 
pto:::is. or the L\rgyll-Roherts:on pupil may be the first symptom, and may cxi··t 
with the loss only of the knee-jerk. Loss of the knee-jerk alone, howcYer, does 
occa~ionally occur in hmlthy inclh·idual8. 1.\ history of preceding ~yphilis 
]encl~ arlclecl wei7ht to the 5:.ymptoms. and it~ presence or ahsence may be of 
the utmm:t importance in determining the diagnosis. The Was:3ermann reac
tion 1:-:. prce;ent in a lar~e proportion of all ca~ce;, and a study of the ~pinal fluid 
may he a help in doubtful Cil!'Ct: (see General Paresis). 

'!'he dbeascs most likely to be confounded with locomotor ataxia are: (a) 
PEIUPHl~IL\L XEcn1ns.-The ~tcppagc gait of ar~cnieal, alcoholic, or diabetic 
paraly~is i8 quite unlike that o( locomotor ataxia . In these form::. there is a 
paralysis or the feet. and the leg is lifted high in order that the tore may clear 
the floor. The use of the word ataxia ln thie; connection shoulcl no longer be 
continued. Jn the rare cae;es in which the muscle sC'nEe nC'nes are particularly 
affected and jn which there is trne ataxia. the ab~cnce of the 1ightninµ- pains 
and eye symptoms and the history will suffi.ee in a majority of ca~es to make 
the diagnosis clear. ] n cliphther itic para lysis the early loss of the knee-jerk 
ancl the nssociated eye symptoms may suggest tabes, but the history. the exist
ence of paralysis of the throat, and the absence of pains render a diagnosis easy. 

(b) ATAXIC PAIUPLEGIA.-:Markecl incoOrcliuation with spastic paralysis 
is characterist ic of the condition which Gowers has termed ataxic paraplegia. 
In a majority of the cases this affection is clistingnishccl also by the absence 
of pains and of eye symptoms, bui it may be a manifestation of the cord lesions 
in tabo-paralysis. · 

(c) CEHEBBAL D 1SBSE.-In diseases of the brain involving the afferent 
tracts ataxia i s at times a prominent symptom. It is usually unilateral or 
limited to one limb; this, with the history and the associated symptoms, ex
cludes tabcs. 

(d) CEREBELLAR DISE,\SE.-The cerebellar incoorclination has only a 
superficial resemblance to that of locomotor ataxia, and is more a disturbance 
of equilibri um than a true ataxia; the knee-jerk is usually pm~ent, there are 
no lightning pains, no sensory disturbances: while. on the other hand, there 
are headache, optic ncuJ'itis, and Yomiting. 

(e) ACUTF. SYPlllLIT IC A°FF£CTIONS invplving the dorsal columns of the 
corcl may be associated with incoOrdination and resemble ta bes Yery clo:-ely. In 
a ca~e under my care. the gait was characteristic and Romberg's symptom was 
prnC>nt. The knee-jerk. howe,·er. was retained and there were no ocular symp
tom~. The condition had d('n•lopecl within three months. ancl there was a 
well-marked hiEtory Of syphilis. rnder large <lO~('S Of joclicle of pota~sium the 
ataxia and other symptoms completel.v die;appeared. 

(f) GEXER.AL Pc\HESIR.-En•n though thc8e two diseases arC' so near1y 
allied and often associated, it is of Yery great practical importance to deter
mine, wl1en possible. \rhether the type is to be spinal or cerebral, for, in the 
great majority of cases, when this is established, it does not change. The 
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difiiculty ari:-;rs iu the premonitory stage, when ocular c·hang{'~ ancl abnormal!
ties of l'en~ation nncl lhe deep reflcxe:::. may be the onl.r )'Oymptom!'. At tlrn; 
stage any alt<·ration in the mental characteri~ties i\; of the utmo~t :-:.ig.nificancl'. 
(See Gt1rn·ral Parbi:0;.) Loss of the deep reflcxci: arnl li:rhtning 1n.11ns speak 
for tabe~; adive rl'flexee, with ocular changc2. ei:pecially optic atrophy, are 
suggesti,·e of 

(g) cnrnEs and XEt:K.\LGIC snrPTO)Cs may IC'a'l to error, and in 
middle-aged men with H'YCre. recurring attacks or gai:tralgia it is always well 
to bear in mind the po~sibilily of tabes. and to make a careful examination 
of the eyes and of lhe knee-jerk. 

Prognosis. -Compll'te recovery can not be expected. but arrC'st of the process 
is n ot uncornmo11 and a 111arked amelioration of the 8_r111ptoms is frequent. 
Optic-ncne ntroph.r. one o( the mo:::t scriou8 eYcnls in the disease, has this 
h opeful a!'ipcct-tlrnl incoOnlination nl!'l1 ly .follows nml the progress of the 
spinal ~yrnptoms may be arn.•:;:tcd. On the other hand, men tal symptoms are 
more likely to follow . rr he optic a t rophy itself i-: occasional ly checked. On 
the whole, the prognosis in tabes is bad. rrhe experience of ~uch men as ·weir 
~Iitehel l. Charcot, and Gowers is tlisl inctly oppo•ed to the be! irf that locomotor 
ataxia is ever completely cured. There is more hope now that in Ye!"Y early 
ca~es coming on soon after infection the C'Ourse may he arrested by f:alrnrsan. 
Death is usually from i;ome cardio-rnscular complication; next in frequency 
from tuberculosis and pneumonia (Burr). 

Treatment.-To aiTeet the progre::;s and to r(.'lien~. if possible, the symp
tom~ are the objects which the practitioner ~hould hc1Ye in Yiew. A quiet, well
regulated method of life is cs!"ential. It is not wt'ii. a~ a rule, for a patient to 
gire up his occupation so long as he is able to keep about and perform ordinary 
wo rk, pro,·idecl there is 110 eddent mental change. l know tabetics who have 
for years conducted large businesses, and there Jiaye been several notable in
stances in our profei?-~ion of men who have risen to cli::;tinction in spite of the 
existence of lhis disease. Excesses of all sort:;, more particularly in baccho 
et i•e1iere, should be carefully avoided . A ma n in the pre-ataxic stage should 
not marry. 

Care 
0

shoul<l. he taken in the diet. particularly if gastric cri~cs have oc
curred. To ~ecure arrest of the disease many remcdie~ have been employed. 
Salrn rs:au in ~mall repeated dof:es (0.2 gm.) should be trie<l in early ca~e:--, 
though the published results have not, on the whole. hecn sali::;factory. Neither 
mercury nor the iodide of potassium has anything like the 8ame influ
ence OYCr the tabetic lesions that they ham on:•r the ordinary syphilitic proc
es~L~. However, when the syphilis is cornparatin•l.r recent, when symptoms 
clerelop within two years of the primary infection, the di$ease may be arre~ted 
by mercury and iodide of pota8sium. The French authors have recently spoken 
much more hopefully of the benefit of anti -syphilitic treatment in early ca~es 
of tabes, and it is well to g ive the pat ient the benefit of salrnrsan and a 
thorough l'our:.;e of mercurial inun ctions and iodide of pota~f:ium. Of reme
dies which may be tried and are believed by i::.omc writers to retard t he progress, 
the fo llowi ng are recommended: Arsenic in full doses. n itrate of si lve r in 
quarter-grain doses, Calabnr bea n . ergot, and the preparat ions of gold. 

For the pains, complete rest in bed, as advised b,r \Yc ir ~ l itchell, and 
counter-i rritat ion to thr spine (either bli~ters or the thcrrno-cautcry) may 
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be ernployC'<l. 'Tlw ~f>YCrC' ~pell:.; which come on partirularly after cxces:::es of 
any kind arp ofll' ll promptly relicYed by a hot balh or by a 'i'urkish balh. For 
the se\·erc rC'ru1Ting attacks of lightning pains i:.pina\ cocainization may be 
tried. A prolongrd cour:5e of nitrate or silYer seems in some ca!-ies to allay the 
1mins and le~sen lhe liability to the attacks. Anlipyrin and anti tebrin m;y be 
employed, and occasionally do good, but their analge~ic power:. in this disea<::.e 
J1aYe been greatly OYerralecl. Cannabis indica is sometimes useful. In the 
severe paroxyi:.m~ of pain hypodermics of morphia or o[ cocaine must be ui:.ed 
The use of morphia should be postponed as long as posi:.iblc. Eleclricity is of 
very little benefit. ]for the Revere attacks o{ gastralgia morphia is also re
quired. GaRtro-enlerostomy 11as been performed, the solar plexus has been 
stretchrd, nnd the clorBal spinal nerve roots of the seventh, eighth, ninth, antl 
tenth have bf'en divided with good results. ']~he lar.rngeal crises are rnrely 
dangerous. J\n application of cocaine may be made during the spasm, or a few 
whiffs of chloroform may be given, or nitrite of amyl. In all cases of tabe:; 
with increaRed arte r ial tension the prolonged ui::e of nitroglycerin, giYeu in 
inrre:.1!:\ing doi::cs until the physiological effect is produced, is of great serrice in 
allaying the neuralgic pains and diminishing the frequency of the crises. Jb 
m•e must he guarded wheri there is aortic insufficiency. rrhe epecial indication 
is increased tension. The bladder symptoms demand con!litant care. When 
lhe organ can not be perfectly emptied the catheter should be used, and the 
patient may be taught its use and how lo keep it thoroughly sterilized. 

Frenkl•l's method of Te-education often helps the patient to regain to a 
considerable extrnt. the control of the voluntary movements which he has lost. 
By t.his method the palienl is first taught, by TepealC'd !liyi;tematic efforts, lo 
perform simple 111ovcmentR; from lhis he goe~ t.o more and 111ore complex move
nwnts. The trC'atnwnt Rhould be directed and supervi::ell by a lrainec.1 teacher, 
as thC' re~ult depcinds upon lhe skill of the teacher quite as much as upon the 
perscrerance of the patient. 

2. GENERAL PARALYSIS OF THE INSANE AND TABO·PARALYSIS 

(Dementia Paralytica~· General Paresis) 

~\s has heen said in t.he last section, the belie[ in the essential identity of 
general paralysi8 an<l t.abe:-; lrns gained more and more ground an<l has much in 
itR foror. ~ I ott ~ays: " I maintain that etiologically and pathogenetically there 
iR one labes which may begin in the brain (especially in cet'lain regions), or in 
the i-:pinal conl in certain regions, or in the peripheral nervous structures con
D{'f'ied with vi::o.ion, or in ner\'ous structures connected with the viscera, consti
tuting. therefore, different types, any of which may be pre::ent or be associated 
with one or all of the others." Fournier has taken practically the same view 
and dl'scribes illl'lll together under the hea<ling Les A/fections Parasyphi
litiques. 

His undoubled that most cases of tabes run their course with practically 
no mental i;;ympton1s. and that cases of general paralysis may neYer present 
sy111pto1rn; that sug-gesl tabes. For practical purposes we are forced to keep 
lh<' di~tinc-tion rlC'arlr in mind, and for this reason it seem~ best., al least for 
the prcsenl. to con~itier them separately. 

uo 
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'TIH."r(' i~. hmr('n•r, a woup of ('aS('5 in whirh Uw ~.vmptoms of th<' two clis
('fl~l'5 nrr a~~orinl<'d in eHry combination. 'The name "laho-paraly:-:i:.;." hn~ been 
gi\'rn to thcsC' <·a~l'S. 

General Paralysis 

Definition.-.\ chronic. progressin~ disease or the brnin nncl its meninges, 
as~o<·in!L•fl with psyd1iral and motor disturbances, finally lending to dementia 
ancl p:Haly~is. 

Etiology.-As in tahcs, the important factor is ~yphil i i::. which is antrcc
dcnt in both ronclilions in prnctically all cases. 1\fales arc affl•rt1•d much more 
frequently than females. fl occurs chiefl y between llic age~ of thirty ancl rifty
fh·c. nlthough it 1rn1y begin in childhood as the result of congcnitnl syphili~ . 

An O\'Cl'\\'hclming nrn;jol'ily of lhC' cases arc in marriC'd people, and 11of, in[re
qncnlly both husband nnd wire arc affected, or one has pnresis nncl the other 
tnbes. Rlaiistics ~how that it is more common in the lower clm;i--0~ of socidy, 
hut in America in gcneml medical pm.ct.ice the clisea::.e is cC'rlainly more com
mon in thC' well-to-do cln~s;C's . J [eredity is a more imporlanl factor lu're than 
in tnhes, although itr.:. influence is not great .• \n important preclispo~ing cnn~e 
is c'a life nhsorhcd in nmbitious projects with nll its 5tronge~t mcnlnl C'fforli--. its 
long-5ustnincd nnxidics. deferred hopes, and strnining rx:prrtation'' (:\lif'klc). 
The hahit~ of lifo f:O frequently seen in actirn b11$inr:-:~ men in our large cities, 
and well expre~srd by the phral'e "burning the <'andle at hoth encl~," strongly 
precli:.:.posc to the di~rnl'C. 

Morbid Anatorny.-The dura is often thickenrcl, nnd its inner surface may 
show the various forms o[ hypertrophic pachymeningitiP. The pia is cloudy, 
thickened, and adherent to the cortex. The cerebro-~pinal fluid i:,: inerea:-:ed in 
the mC'ningeal space~, e::-pecially in the meshes of the pia, nnd at limes lo such 
an extent as to rc:::cmhle cyst!-1. The brain is small, :rncl weighs less than nor
mnl. The convolutions are atrophied, especially in the anterior and middle 
lubes. In acute ca:-::es t.he brain mny be swollen, hypcl'romic, and oodcmatous. 
The hrnin cortex i~ mun.lly reel, and, except in advanced cases, H mny not be 
ntrophiccl, the atrophy or lhe hemispheres being nt the expense of. the whi~e 
mnliL'T. '1,he lateral ventricles are dilated to compcn:::.atc /'or the ntrophy of 
tlw hrnin, nncl the cpC'ncl,vma may be granular. 'I1hc fnul'lh vC'nlrirlc i~ more 
constantly dilated, with granulations of its floor covering the f'alamus scripto
rius. n condition p;eldom srcn in any other affection. 

The clisca:::c proecs:.; is diffu~e, dncl affects practicnlly all partR of the brain, 
bnt its intensity varif'::. ~rcnily, eYcn in adjoining- areas. As a rule, the cortex 
of the frontal and central convolutions ancl the gray matter about the ventricles 
aremo::;tnf-fectccl. 

rn many ca::-es cliang-es are present in the spinal cord and pcriphrral ncncs. 
There nrc the typical tahclic changes cle!>cribcd in the preceding f.:.l'elion. There 
may he cl<'g-cncration Of the pyramidal S_y~tems o[ fihrcs Re<'Onclary lo the COr· 
ticnl chang-cs. Most common ly there is a comhinn.lion of the$e two procrsses. 
]i'oci of h:t>morrhngcs, an(l softening dependent upon Ynscular chang"s· 
Ol'C not infrequently fo1111d, hul arc not typical O[ lhc 

rrherc nre vnrio11s view~ as to the nature of the chnng-es. rrhc vn:.;cular the
ory is that from an innnmmatory prorr~s ~darting in the shentl1s or the artr
rioles there is a cliffm:e parcnehymatous degeneration with atrophic changes 
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in tlw TIC'nc· cPlls ancl m•uroglia. The most generally nrrrptt'd virw i:; that the 
S)'philitic- ln:xin ('alts(•:-; rlt·;:~l·ncralion in the nc•rrnus ii)'::;1ws with srcondary 
chanµ-1·!' in lh<.' 11('11ro;..di;1 and vascular systems. 

Symptorns.-Puo1rno11u1, ST.\GE.-rrhis is of variable duration, and i:; rhar
adt'rizt·d liy a g<'llC'ral mental state which finds <'XJHC?~ion in symptoms tririal 
in lhl'Jll(.:C'IH•s hut important in connection with olhl'rs. Trri labil ity, inaltrntion 
to lrnsine:->s amomiling- someti mes to jndiffcn'nce or apath.r. and Rornetimcs a 
change fri cl/(/ra('[er. markc•cl hv acts which may astonish the fri(•mls and rela
tives, may hr tlw fin.;l incliratiOns. There ma.): be unarcon nlabh" fatigue artcr 
moclrralc phy:--iral or mental exertion . Tnsteacl or apnthy or indiffrrcnce there 
may br :m extraordina ry drgrcc of phyRical and mcnlal rr~tl c~~n c~~. The 
palicnL jR rontinu:ill.v planning :ind scheming, or may launch into extraragances 
and RpC£'1l lttii on of tile wildC'si character. A common fcalurr al this pNi od is 
the cli:-:play or an unhoun<kd rgo i ~ml . He boast!-\ or hi s pel';-;o nal allainmentR, 
his prnperly, hi ~ poRilion in life, or of hi s wifo and rhi ldrt'n. l11ol lowi ng tlwse 
frnlun'l' are important inflicnlions of moral pcncrsion. 111anifesied in offenee10 
again~t cl(•ccncy or lhc l:nr. many of whi('h ads hrl\'e about tlwm a RURpic ious 
effrontery. Fol'gdful 1w:-:R i:-- common, and may be !" hown in inallenlion to bu;;:i 
n e:-:~ dl'tails and in the minor courlr:-;ies of li fe. Al thi~ period there may be 
110 motor phenomrna . The on:::d of the disea::;c i~ u:--ually inRidions. although 
ca~C'R nrp reported in whiC'h epileptiform or apoplcdifol'm were the 
fir:'t sy mptom ~ . Among the early motor featurrs arc I rrmor l!lC' tongue and 
lip~ in !'Jl<'aking, ~ I O\\ ll(':'R or Rp<'ech and hesitnnry. J1wquality of the pupil~. 
the . \rgylt-HohC'rt~on pupil, optic atroph,v, and changes in the <..Jeep r('flexes 
may pn•cefle the oce:u1T<'nce of mental symptom~ for years. 

HECOND 8T.\GE.-This is characterized in brief by menial exnllalion or 
excit<'nwni and n progn'!'fi in lhe motor !->}'mptomR. " 'L'lie intensity of lhe 
exeitcmcnl iR oft('n e\trrmr, acute maniacal sl ates arc frrqurni; incec:sanl 
re~tl C'!'C:llC':-::-1, oh:-;1 in;11c boisterous excilenwnt, nncl bl incl, l lll-

calculnling \'iOll'll<'<' :::mch Rtalf's" ( LC'w is) . It is al this 
stagP tlrnt the (IPlusion grnn<leur becomes 111a 1·ked flll(l the patiPnl be lieves 
him:-:l'lf to hr poRse:-lsrd of C'Onntle:-:s rnillions or to huYe reuc·hrd the most exalted 
spllC'rC' poc::--ihlr in i11·ofec:!->ion or ocrupaiion . This rx pansi\'r drlirium, ns it is 
cnllP<l. is. hO\\l'YC' I'. llOl rhnrncleri:-:lic, as was fo rm('r ly suppo:-:ed. of paral,rtic 
denwni ia. Hf'~idl'R, it doe:-; not nlways ocrur, bui in its slC'ad there rnay be 
markC'<l 111C'lnn('holia or hypochondriasiR, or, in olhC'r instanres, alternate alb1cks 
of cl<·lirium and depr('ssion. 

Tlw fac·iC'~ ha~ a 1wc11linr sto1idif~', and in spraking there is marked trcmu
lou:-;nr~:' of thC' lipR nrnl facial mm:;e1es. The tongue is al:::.o tremulous, and ma.\' 
be protnulcd with difficulty. rrhe speech is slow, intr rru plC'd. and blurn•d. 
'Yriling beromeR clillicult on account of unslcadine~s of the hand. Letters, 
srllahh·~. nnc1 wordr; 11rnY be omitle<l. rrhe su\JjC'ct matter of the patient's let
tC.n• gi,-c;.:, rn lunhlr irnlic~! ions o-f the mental condition . In many in~tances the 
pupi,ll' arc mwqua1, irrrgular, sluggish, sometimes large. Tmportant symptoms 
in thi:-; Rlagc nrr npoplcctiform seizures and para lysis. There may be s light 
syncopal ntlnck:-; in whic·h the patient turns pale and may fnll. 8orne of these 
arc 71efil 111al. Tn the true apopledifor m RC'iiure the patient falls RtHl cl enly, 
becomrs 1111ron:-:rio11R, lhr liml JR are relnxe<l, the facr iR fl ul'hcd, the brrathing 
~tedorou~. the tc1nperatur<..1 incn•m:ed, and death may occur. Epi lepti c l'<'izu res 
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nrr morc common lhnn thc apoplrrliform. 'fhrrr mny hr a rlrfinitc nurn. The 
attac·k u~uall,r hC'~in:-; on one ~id<..• and mny not i'prc:ul. rl'llC'rC' mny hr twitching:5 
('it.IH'r in thC' f,wial or hrad1ial muscle~. Typical Jack~onian cpil(•ps_y may 
oc·rur. Tie<'urring- aita<·k::; of apha!5-ia arc not uncommon. arnl prm1\.y~i~, rithN 
monoplrgi<• or lwmiph'gie. may follow the!'.'e epileptic !'eiznres. or may conw on 
with great :-;tuhlt•nm·:-:'; and he tran:-;icnt. 1 n this ~tagc the gait becomes im
pairt·d, thr 1><1lient trip:-: rradily. h11s difficulty in going up or down stairs, ancl 
the walk may he ~pm.:.tic or occa;-;ionally tabelic. This parc:-;i~ may be pro
g1·e~f:liH'. '!'ht' <lL't'p l'<'flt•\f'~ nrl' usually increa~rd. hnt ma)' be lo~t. Bladder or 
rectal symplo111s gr:Hlun\ly dcw'lop. The patiC'nt bC'comm:. helpless, hcdridclen. 
nnd c.'0111pl<'l('ly c1('JlleniC'c1. :rnd 11nless care is taken may suffer from hedsorc:'i. 
f)pnfh oc·c·ur;-; !'rnm r\lrn1rnfion or from some intcrcu!'l'rnt affrcl.ion. The spinal 
('ord r<•al 11n'~ of denif'nlin parnlyiira come on with or prccrde llie mental 
trouhl('S. 'l'l1 (•n1 arr u1H'S in which onr doubt for n time wliclhcr the symp-
tom!' inclic·atr tnht•fl or dl·nwntia and it. is well lo bC'ar in mind lhat 
('Yery f('llllll'C of prc-;1f;1xic in\Jcs may in the early stage of general paresis. 

Tabo-paralysis 

T-:mplrnsis hm; h<'C'll laid on the probable identity of the processes underlying 
1alirs and cll'Hll'niin p:Hnlytica, the spinal cord in the fint case rccciring the 
full forc·r of tlH' aitac:k, and the brain in the second. Jt hm: been thought that 
:.:frc~~ i~ thC' fildor whid1 determines t.hc location or the process, and that men 
who:-:e oreupalion?. much bodily exercise would be apt to hare tabes, 
while 1ho~e whoRe are largely nH'nta1 would suffer from paresis. 
rsually \rlwn llw cord symptoms are pronounced the symptoms from the brain 
n·mnin in nbryc111<·C'. and the reverse is also lruc. rriiere arc exceptions to this, 
:mcl rnH's of well rntnkccl ta bes may lat.er show t.he typical symptoms or paresis, 
but ('\'Cll then lhC' alaxia, if iL is not o[ too high a grade, oft.en improves. 

Optit' when it occurs in the pre-ataxic ~tage o[ tribes, usually indi-
rat('S that the will never be pronounced, but unfortunately it is fre-
quently fol\mn•cl hy the occurrence of mental SJ'mpio1m. :Motl belie,·cs that 
aho11f ::;o pc·r c·t111t. of hi8 ~tsylum rm:es of tabo-paralysis had had preceding optic 
atrophy. I I:-; ON·lllTenrc is therefore or grare significance. The mental symp
tom:-; may bC' flC'la.nd for many years. 

The s!f111plo111 1·011111/e:c of tabo-paralysjs is made up or a combination of 
the :-;ymplorn:-; ol' ihc two rondilions, and rnries greatly. It may begin as tabes 
with li,µ'htning JJ<lin~. bladder i;;ymptoms, Argy11-Hobcrtson pupil, loss of the 
tkrp reflr,r~. rte., to ha\'(' the mental symptoms added Inter; or, on the other 
hand . c·ord i-;ymptom~ mny come on after the pntient has sl1own marked mcn
tnl c·lrnngl'~. ln a number of cases the symptoms are from the first so com
hinrd tlial the name fnho-paraly:-is is at once applicnhle. Absent knee-jerk~, 
o('ular pal.:i11:', or pnpillary RJmptoms may precede the breakdown for many 

hut non(' o.r thrm have so grave a significance in regard to the mental 
as has optic atrophy. Other types of alienation may interrupt the 

com~c of lnhP~. nnd lite mistake must not. be made of regarding them all as 
gcnC'1al pnrnlyRi~. In such instances the mlnd may become clear and remain 
so to llir end. 

Diagnosis.-'l'li(• fCC'ognilion or general paralxsi~ in the l'arlic::;l stage is 
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C\trrmrl.r rlifficult. as it is o£len impm:.~iblc to d<•('idr that the 1:light altrration 
in rnrnlud is anything more than one of the moods or pha:-:r::: lo whid1 mo~t 
men arc at times subjecl. The following dci"cription Folsom is an adrnirn-
hlc prC~C'nlation Of lhc diagnostic charaCiCI'$ of the ~fagc or the diH'<l'.-'(': 
HJi should arouse suspicion if, for instance, a ~lrong, hc:1ltl1y man, in or near 
the prime of life, distinctly not of lhc 'nervous.' neurotic, or ncura~t\Jcnic 
type, !'hows some loss of interest in his affairs or impaired faculty of ntlcnding 
to them; if he becorMs varyingly abscnt-mindrcl, hrc11lc:-s, irnliffrrC'nl, negli
gent, apathetic, inconsiderate, and, although alilc to follow his routine 1lutit'S, 
his ability to take up new work is, no malt.er how 1iU!e, dimini~hrd; if he can 
l e~:-- well command mental atlcation and conccnlralion, conception. perception, 
reflection, judgment; jf there is an unwonted lack of iniliatiYc, and if cwrlion 
causes unwonted menta l and physical faliguc; if lhe emotion~ rirc inlrn:--ificd 
ancl easi ly change, or arc excited readily from trifling cause:;: if the !'exual 
in ~ tinct is not rcasonahly controlled; if the finer fre lings arc even i:;lighlly 
blunted; if the person in question regards with a plaC'id apathy hi~ mm acts 
of indifference and irritability and their con!=equcnces, and ei-perially if al 
times he secs himself in his true light and sud1knly fails again lo do r;o; i[ 
any s~·mptoms oI cerebral \'a::o-motor dislur\Janees arc noticed, hO\\'e,·er rngue 
or variable." 

There are cai::es of cereb ral syphilis which closely simulate dementia para
Jylica. rrhc mode o.f onset is impor tant, pnrlic1darly since paralytic 
toms are usually early jn Sj'philis. The affcclioL. o.f the speech ancl 
is noi present. Epi leptic seizures are :nore common and more liable lo 
cortical or Jacksonian in character. The expansi\'C delirium is rare. While 
symptom s of general paresis are not common in connection wilh the develop
ment o[ gummata or definite gummatoui;; meningitis, there arc, on the other 
hand, instances of pare~is following closely upon the syphililic infection. 
Post mortem in such cases there may be nothing more than a general arterio
sclerosis and diffuse menjngo-cneephalitis, wliich may present nothing dis
tinctive, but the lesions, nevertheless, may be caused by the syphil itic virus. 
Cai=:es also occur in which typical syphilitic lesions arc combined with the ordi
nary lesions of dementia paralyUca. There arc certain forms o[ lcacl enceph
alopathy which resemble general paresis, and, considering the a~~ociation of 
plurnbism with artcrio-sclcrosis, it is not uulikely that the anatomical sub
st ratum of the clii=:casc may result from this poi~on. Tumor may :-omctimes 
sim ulate progressive paresis, but iu the former the ~ i gns of gcnenil inc:rca:se 
of the intracranial pres:m rc arc usua !Iy present. The Wassermaun reaction 
in lhc blood or spinal fluid is llearly constant. 

Gytodiagnosis.-'l'he study of the cellular clements suspended in !he ccrc
bro-!=pinal fluid has come to be an important diagnostic measure, particularly 
in tabcs and paresis. I n both of these affections spinal IymphoC'ylo>is is the 
rul <' an<l is usually associated with a marked albumin reaction-the nor
mal fluid containing no albumin, or at most minute traces, and a m1gligible 
number of formed elements. It is simply the exp rc:::sion of a subacutc or 
chronic inflammatory process, just as polymorphonuclcar leukocylosis i~ char
nrleristic o! an acute process. lt is, howcvct', fir~t and foremost the s,yphilitic 
lriad-tabes, paresis, and ccrchro-spinal 1ues-which is suggct'lcd hy lynipbo
cyto:;is in the spinal fluid. P ositiYe reactions, cytological and chemical, are 
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among lhc carli c:-;l somati c symptoms. ancl 
case~ or tahcs a nd pam;is, jusl at lhe time when 

Prognosis.-The d iscaRc rarely ends in recowry. ~\ s a rule the progress 
is slow ly downward and the case terminates. in a few yea r:;;, although il is 
occasionally p rolonged ten or fifteen )'Cars. 

Treatment. -8<1h·arsa n in sma ll rcpeatc<l closes may he tried in early casei;, 
after which large dos.es of iodide of potas$ium and a mercurial cour~c Ehou ld 
be g iven. Careful nur$ing and the orderly life of an a!>.ylum are the only 
measures neces~a ry in a great majority of the cases. F or Rlecpl e::::R ness and the 
epi leptic Reizures bromides mny be used . Prolonged remi s~ion s, which aTe 
nol llllC'Omrnon, arc oClen erroneously attributed lo UI(' action of remedies. 
Active lreatmcal in the early stage by wet-packs. cold lo the head, and sys
tematic massage has been foll owed by temporary improvement. 

3. ACUTE POSTERIOR GANGLlO~l'l'lS 

(Ircrpes Zosler) 

Definition.-An acute disease with loca lizalion in the ce rebra l ga nglia and 
in the ga nglia of the po~tcr i o r nerve roots. as~ocialed with a \'C:::icular jnfhlm
mation of the ski n of the correspondi ng cuta neoui-i an.·11~. 

Distribution.- ll c rpcs most frequentl .v occu rs in the region of the dorsal 
roots and extend~ in the form oi a half girdle. on whiC'h aC'eount the names 
"zona" and "zo~t(_•r"' have been gi \'CD. The trigcmi nal region ii'i ve ry often 
im·ohed, partieularly lhe first branch. Common fo rms a lso arc the herpes 
stcrno-nu cha li :-, ccn ico-subclavicularis and dor~o- ulnaris. 

Pathology.-Hiirern~prung first showed that there was itwolvement of the 
spi nal ga ng lia. The ex haustive studi es o:f H ead and Campbell F-how that the 
prjmnry clir:0case is an acute hremorrhagi c inflammation of the ga nglia of the 
posterior nerve roots and of the homologous cranial ga ngl ia. It is ana logo us 
to acute nnterior polio-myelitis. There arc inflammafor.v foci, h :rmorrlia ge in 
and dei•d ruction of certain of the ganglion cel ls leading lo clcgcnerntion of fhc 
axis-cylinders. Jn herpes facialis accompanying pneumonia W. T. Howard 
has shown that si milar lesions arc demonstrable in the Ons~crian gangl ion, and_ 
Hunt hai:: found the same changes in the otic ganglion in hC' rpes a.uricu lari s. 
lt is met with in the acute in Ccct ions, parti cu lar ly pneumonia, malaria, and 
ccrebro-:-;pi nal feyer. Epidemics have been descrjbcd . Micro-organiRms ha,·e 
been found in the cerebra-spinal fluid. 

Symptoms. - ]n ordinary zona there is often a sli~ht prodronial period 
in which the palicnl feels ill, has moderate fever, and pa in in the i.:ide, ~omr
tirncs of such severity as to suggest pleurii;;y. On the third or fourth clav the 
rash a ppears. The characteristic group of vesicles has a segmental clislrihu
tion limited to one side of the body. One or more of t he a<ljo inin g sk in field s 
i~ usua1\y affC'ctcd .. With involvement o~ the ccnica.l , lumba r, or sacral ga ng
lion the zona l or girdle form of the vesicular crop is na t urally lost owing to 
the dl$tortion of the skm fields from the growth of the limbs. The typical 
zona l form JH onl y see n m in volvemen t of the thoracic ganglia. Groups of 
vesicles arc regu larly arranged on the hype r:rimi e sk in , at first fill e<l with a 
cl e~ r or sometimes hloo?y .s~rum , wh!ch later becomes purnlcnt. rl'he crop 
vanes grcally, and the mdmclual vesicles may be superficial, in which case 
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they Jc:avc no ~c:ar, or thl',Y may he deep and in hruling !rave !'Upt>rficial scar::. 
By far the 1110'-i srriom; form is that :-:.ccn in the upper divi::;ioll of the fifth. 
The fever may l>c high and the eruption Yer_r profuse wilh great swelling- and 
much pain. l ham seen several cases a! permanent <.lisfigurcmcnl from lhc 
scarring-. 

It seems not improbable, as ChauITard suggc!;ts, that there may be exten
sion o[ the disrasc from the posterior gang1ia to the neighboring meninges as 
there may be pains down the spine, the girdle sensation, cxnggcrnl('d knce
jcrk!', the Kcrnig sign, and Jymphocytosi3 in the cerebra-spinal fluid. 

Complications.-Pcrhaps the most serious of these is that occasionally seen 
in ophtha lmi c zo8ler, when there is intense inflammation of the conjunctiva 
and cornea with consecutive pan-ophthalmitis and dcstrnction of the eye, of 
which J hnYe Re<' n one in~l:rncc. 

ln a few cases Lile eruption becomes gangrenous. Swelling o[ the lymph 
glands has been noted. A bilateral clislribulion has occurred. A generalized 
licrpc::i zostcr is occasional ly seen with a widespread vesicular rash on the foce, 
neck, trunk, and thighs. A facial paralysis may develop cluring or aflcr oph
thalmic or conical herpes. I have seen swelling of the paroliU gland on lhc 
i:;amc side. 1n rare cases paralysis of the extremities lrns occurred. By far 
the most distrce.~ing complication is vost-zonal neuralgia . . \Cler recovery fro111 
the herpes, hot burning sensations are not uncomrnou in the cutaneous dis
tribution. In othe r instance!', particularly in old people, the pain persists 
and for )'Ca rs mny be a terrible aflliction resisting all 1ucasurcs of lrcatrncnt. 
Gowers speaks oi suicide in despair, one instance of whici~ came under my 
notice. 

Treatment.-Carc should be taken to protect the vesicles; a one per cent. 
cocaine oinlmeni with lanolin carefully applied on lint gives relief to llie potin. 
Jn very ecverc involYcmcnl of the ophthalmic division of the fifth ncrYe the 
grL•atc8t care shou ld be taken io keep the conjunctiva clean. For the :-cvcrc 
post-zonal injections inio the spi nal co rd have been tri ed, and in 
c.:a~es of greal the posterior nerve roots may be cut. 

III. DISEASES OF THE EFFERENT OR MOTOR TRACT 

A. 01' WHOLE THAC'l' 

1. PROGRESSCVE (CENTRAL) MUSCULAR ATROPHY 

(Poliomyelitis Anterior Chronica,· A myolro71hic Lateral Sclerosis; Progressive 
Bulbar Paralysis) 

Definition. - .. \ disease characterized by a chron ic degeneration or the motor 
tract, u!"ually o[ the whole, but at times limited lo the lower RCgmcnt. .. \ sso
ciatecl with it is a progressive atrophy of the muscles, with more or less spastic 
ril(iclity. 

'l'lirce affections, as a rule described apart, belong together in thiR category: 
(n) Prog-rr1<si,·c muRrulnr atrophy of spinal origin; (b) amyotropliic lateral 
!->rlt•rosis; nncl ((') prog-re~siYe bulbnr .\ slow atrophic chang-c in the 
motor neurones is the anatomical and the disease is one of the whole 
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motor palh, inYohing. in many ca::>e5, the cortical, hulliar, a111l spinnl r<'nlrC's. 
There ma~· be simple mul:'cular atrophy with lillle or no ~pa~m, or progrc."H\'C' 
wasting with marked spaRm and greal inrrrnsr in the rrflc:xrs.. l n oilu'r:-:.. 
there are added symptoms of inYohemenl of the motor nuc·ll'i in the mcdulla
a glosso-labio-laryngcal paralysis; while in olhcrs, ag:ain, with atrophy 
(especially of lhC' arms), a spastic condition of the legs and hulhar phenomena, 
tremors dcYclop and signs of cortical lesion. These n1rious ~lages may be 
traced in the :::amc case. 

For conYcnience, bulbar paralysis will be considered separatrly. <rnd here 
are taken together progressive 1nuscular atrophy and amyolrophic lateral scle· 
1·osis. 

The djsease js known as the Aran-Duchcnne Lype of progrci::sive muscular 
atrophy and ::is Cruveilhicr's palsy, after Lhe F'rench phy!'ician who c>arly de
scribed it. Luys and Lockhart Clarke first dcmon>lralcd that the cells of the 
ventral horns of lhc spinal cord were diseased. Clia rcol separated lwo types
one with simple wa~ting of the muscles, due, he belie\·cd, to drgeneralion con
fined lo the ventral horns (and to lhis he rest r icted lhe Lame progrc:3sirn 
muscular atrophy-type, Aran-Duchenne); the other, hi which there was spat-5-
tic paralysis of lhe muscles followed by atrophy. As the anatomical basis for 
this he asH11ned a primary degeneration of the pyramidal lrncls and a srcond
ary atrophy of the ventral horns. rro this he ga\'C the name of amj'olrophic 
lateral sclerof:is. There is hut little evidence, howc,·rr, lo show that any such 
sha rp distinction can be made between these two cfo:cases, and L eyden and 
Gowers regard them as identical. 

Etiology.-The cause of the disease is unknown. -It is more frequent in 
males than in females . It affects adults, usually after lhc thirtieth year, 
though occasionally younger persons are attacked. A majority of all ca:::c::; of 
progressi\'e muscular atrophj' under twenty fhe years of hclong to the 
clyst roph ics. Cold, wet, exposu re, fright, and menlal mentioned 
as possible causes. Certa in cases follow injury. H ereditary 
present in some cases. The form which occul's in infancy ui::ually 
severa l members o( the snmc H ereditary ~rncl family jn fiucncc~, how-
ever, plny but a sma ll part in the etiology, and in this il is in contra:"t to 
progressive neural muscu lar atrophy and the d_yi?-trophies. Yet, in the Farr 
family, which I recorded some years ago, in which thirteen membrr::; were 
affected in two gcnen1tjons. with the exception of two, lhc cam; occurr('d or 
pro\·ed fatal abO\'e the age of forty, and tlic late on:::cl i::.pcaks nil her for a cen
tral a[ection. The spastic form may deYelop late in life-after sennty-as 
a senile change. 

Morbid Anatomy.-The essential anatomical change i~ a slow degenera
tion of the motor path, involving particularly the lower motor neurones. The 
upper neurones arc also involved, either first, s imuHancou~ly, or at a later 
period. Associated with lhe degeneration in \he cells of lhc ventral horns there 
is a degenerative atrophy of the muscles. The following are \he important 
anatomical changes: (a) The gray matter of the cord shows \he most marked 
alteration. 'l'hc la rge ganglion cells of the ventral horns are atrophied, or, 
rn places, have enti rely cl1 sappcarcd, the 11euroglia is increased, and the medul
laled fibres a rc much decreased. The fibres of Lhc ventral nerve-roots passing 
through the while matter are wasted. (b) The ventral roots outsido of the 
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cord are al :::io atrophied. (c) rrhe muscles affected show degeneratire atrophy, 
a11d the inter-muscular branches of the motor uenes are degenerated. (d) 
The degenera(iou of the gray matter is rarely confined to !he cord, but extends 
to the medulla, where the nuclei of the motor cerebral ncnt's are round exlen
s i\'e ly wabtC'd. (e) fn a majority of a1l the cai:es there is l'-C'l('ro:-;is in the Yentro
lateral white tracts, the latera l pyramidal tracts particularly are diseased, Lut 
1he deg<'neration is not confined to them, but extends into the ventro-latera l 
ground l.rnndles. The direct cerebellar and the Ye ntro-l at.eral ascending tracts 
are bparl'<l. The degeneration in the pyramidal tracts ext.ends .toward the 
brain to difi'ercnt krels, and in several cases has been t racC'd lo the motor cor
tex, the cell s of which ha,·e been found degcncratncl. l n the medu lla the 
medi al Jong itucli nal fascicu lu s 11as been found clisea:-:rcl . ({) l n those ca'Ses in 
which no scleros is has been iound in the pyramidal tracts there has been a 
sclerosis or the venlro-loleral ground bundle (:-::.horl tracl8). 

Symptoms.-·1 r regular pains may precede the on~et or the wasting, and 
ca!-:es may be treated for chronic rheumatism. The h ands are usually first 
affcded, and there is clifficulty in perfor ming delicate m;.rnipulatioos. rrl'le 
nrnsc:lcs or the ball of the thumb waste eu rly, then the interor:.sei and lum
bricalL·s. lea\• ing marked <lepre~sions between the metacarpal bones. Ult imately 
the contract ion of the fl exor and exten~o r musrles and the extreme atrophy 
or the thumb muscles. the interossei, and lurn bricales produce the claw-hand 
-main en grifl"e or Duchenne. The flexors or the forru.rm are rnmally i1wolnd 
before the e:\lensors. Jn the shoulder-g irdle the clclt.oid is first afTeci.e<l: i t 
may wa~te even bt•rore the other mu~cles or t.he 11ppC'r ext rcmity. rrhe trnuk 
mu~rle::; a rc gradua ll y atlackeLl; the lipper part of the trapt'z ius long remain!'l 
unafl'ccleLl. Owing lo the feebleness or the mu~cles which l'i upport it, the head 
tends to fall forward. The platy:·m1a myoi des is unaffccled and often hyper
trophies. The arms and the trunk muscles may be much atrnphied before the 
legs are HLlac·ke<l. '.!'he face muscles are attacked late. Ultinia.te ly the intcr
co~t a l and abc.lom inal muscles may be i1wolved, the wast ing proceeds to an 
extreme grade, and the p<.1lient may be actua lly "sk in and hone," a nd, as " Ii Y

ing l"kc lctons," the cases are n ot uncommon in "museums" and "side-s hows." 
Deformities an<l conlractures r esull, and lon1m:.is is almost always pre::ent. 
A curious twitching of the muscles (fibrillation) is a common symptom, and 
may occu r in muscles wliich arc n ot )'C't attacked. H is a most important 
symptom, but is nol, as was fo rmerly suppo:.;ed, a cliaracteristic [eature. The 
irri tability of the mu:::clcs is increased. SL•nsat ion is unimpaired. but the 
patient may complai n of numlmess antl coldness of the affected limbs. The 
gah·anic and faradic irritability of the rnu~c·lcs progressin•ly d imi ni :3hes antl 
may become extinct, the galrnnic per::: i:3ting fo r the longer time. In cases of 
rapid wa:;ling- and p[1ralysis the reaction or degeneration may be obtained. 
The excilnbilitr or the nerve t runks may per:;i:;:t artcr the muscles have ceased 
to re:-;poml. Tiw lo::.s or power is usua lly proportionate to the wasting. 

Tile rol'egoing des.cription appl ies to the group of cases in which the atro~ 
phy and panlly~il'i a rc flaccid-alonic, as Gowers ca ll s it. Jn othe r cases, 
tho~r ,1 hiC'h (1\rnrrol dr~cribr:; as amyotrophic latera l srle roRis, spa~lic paraly
sis prcc·(•<lC'~ the \1·n:-;li ng. This fo11 ic atrophy fir :;t imolvr:3 the arms and then 
till' ]p_g~. 'l'hP rcfh.•\('S are gn•atl_y inc·rea::.('(l. It is Oll f> of fhc l'<ll'C C'O lldilions 
in which a juw {_•101111:3 may be oblainetl The mo:;t lypical cond ilion of spastic 
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parnplC>gia nrny he producr(l. On starling lo walk, thC' pnfit 1 nl !-'C'C'lllR glued lo 
lhl' ground arnl mah:-: i1wffrctual ntlemptR to lift tlw lnP:-:; 1111•11 f1111r or fi\'C' 
f'hori. quick l'lC'JlS arc taken on the fops with the body thrown forwanl ~ and 
rinally he starff; off. ~omctimc~ with great rnpidi!y. Some or iii<' patiPntR (';ll1 
walk up and clown stair:; bC'ttcr ilurn on lhC" lrn.•l. The wa~ting i:- 11l'Yl'I' !-:O 

extreme' flf; in thr ntonic form, and the lo!':-; of powpr may hr out of proportion 
to it. rrhr sphincters 31'(' 111rnffected. Rc:nrnl power llUI,\" LH· lo~t C'<ll'ly. C:l~CS 
arc met with which cor rrsponcl accnrately to the cliniral picture gh·f'n hy 
Charcot of nmyolrophic lnler::tl sclerosis. These nrr 110! n'ry common, nml 
it is much' more u-;unl to hnvC' a co:11bination of thr L\rn type$.. ,\ fliwcill 
atrophic pnraly~is with inrrenH•c1 reflexes is oftrn mrt with. Thr~P fliff<'rrnc·es 
depend upon the rrlntive extent of the i1w0ln1tnrnt of t.hc 11pprr nrnl low<'r 
motor srgmrnts and the time of the involvrment of carh. The co1i<lition may 
be uni latcrnl. 

As llw drgc•nerntion extends upward nn imporlnnl chnnp;c lnk<'S pince from 
the occ111Tcncc of hulbnr symptoms, which mny. howrYcr, prPcecle the :;:.pinn l 
11rn11ifl1i-:lntion:;:.. Th C' lip~. tongur. fnce, pharynx. nnd larynx: mny he in\'Olved. 
rr he lip~ may he nffccled and articulation impaired for yenrs brfore 
symptom!' occur. rn the final :;:tagc thC'l'c nrny bt' tremor, the memory 
an'l n cond ition of dcmrntin supcncnr:;:.. 

Gower:;:. giYC'f:i thr following- 11:;:.cful e1n:;:.:;:.ificnlicm of the vnricties of this 
affection: ( 1) .\tonic atrophy. becoming extreme; (2) mu~cular weaknes::; 
with spnsm. bui without wasting or with only slight wnRiing; and (3) nfonic 
:?trophy. rarely extreme in degree, with exaggeration or lit(' rcflC'xc:::: . rrhesc 
rondition~ may "coC'xi:;:.t in cYcry degree and comhinntion-bclwrrn nniYcr;-;aJ 
:itoni<' atrophy on the one hand and uni,·rrsal spastic parnlyi;;is without wast
ing on thr other." 

Diagnosis. - Progrc:;:.!' i\"e (central) muscular atrophy hrgins, as a rnlC', in 
adult life. without hereclitnry or family influences (the early infanli\e form 
being an exception). nncl usually affects fir~t the muscles of the thumb, and 
graduall y i1woln's the intCl'OR~ci and lumbricalcs. Fibrillary co ntractions are 
common, clcctriral changrs occur. and the deep rcflrxcs are usua lly increased. 
Thesr chnractcri~tirs ::irr 11R1ially sufficient to distinguish it from the other 
forms or muscnlnr wnsi ing. 

rn syringo-m.wlin the ~ymptoms may be ver.r simi!nr to lhOSC' in the 
fol·m of mu:;:.cular atrophy. The scn:;:.ory di~lurhnnc•fl:;:. in thr fornwr 
as a rulC', make the clingnosis clcnr, bui when lhr:;:.e al'(' ;1h~ent or hut little cle
n· loppd it ma.r be very clifTicull or c\·cn impos~ihl c to dil'ting-ui~h the cfo:ea~e~. 

Treatment. -Thc clisC'nse i~ incurable. 'l'hr dowmrnnl progre:-:s is slow bnt 
certain, though in n few ca~cs n temporary arrr~t may l:1ke place. With a 
hi~tory of ~.rphilis, mercury and iodide of potn)'::;:.i11rn mnr lw tril•<l. an(l C:owers 
Tl'C01111llern1~ ('Olll'ReS O( nr~l'l1iC anrl the h_ypo1ll'l'llliC injPC'fion of :;:.frychninc. 
Proh~hly tlw rnoi;;t lll-'cful means is systematic rnas~agc . particularly in the 
spm;ilc ca~rs . 

Hulbar Paralysis ( Glossa-labia-larynyMl J'al'(/l!Jo""') 

When the clic;,en~C' rdTccls the motor m1clei of the mP<lulla fin;t or cnrly, it 
is called hulhnr h1Jf it hns practically no indepcnd{'lll cx i ~tcnc~, 3 ~ 
the spinnl {'<ml !"0011<·r or latrr inYolYed. 
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Symptoms.-Tlif' di:-:r11:-ol' n"unlly bcginc: with ~lig"ht <ler('rt in the speech, 
and thr palit1 11l ha~ ilifli('lllly in pronounc·ing the <h•ntals and linguals. The 
partlly:·d:-; ~t:irl:-; in ilH• tongue, an<l the superior lingual mu~rlc gradually be
come~ atrophit•d, and finnlly the mucous memhrnnc iR thrown into tnrns\•erse 
folchl. In the proc·1·:..:.:-:: or wa:-;ting the fibrilhny tremors are ~een. Owing to 
lh<' Jo:;::. nf power in tlil' tonguC', the food is with dillirulty pu!'hecl back into 
the plrn.1-yn\. Tlw ~aliYn al--o may be incrca!'=cd. and is apt to accumulate in 
the mouth. "'lirn thr lip:-; become invohcd the patient can neither whi:::lle nor 
pronounce thC' l:ihial c•onc.:onant~. The mouth looks large, the lips are promi 
nent. and lhrre i8 eon~lrml drooling. The food ls mm1liealcd wilh difficulty. 
Rwnllowing hC'C'omes cliflirult, owing pnrtly to lhr rrgurgilalion into the 
no~tri l !-:. pa l' Uy lo thr inYoivcmcnt of the pharyngeal muscles. The muscles 
of the \'Oral ronlti was.le ancl the voice hecornrs fc.rlJ lc, hut Lhe laryngeal paraly
i::is i); rnr·c1ly so cxlrrmc ::is Lhal or Lhc lips nnd tongue. 

T he course or lhe dif;C'Hi-iC' is slow bul progrr~sive . Dealh oflen resuHs 
. from ::in aspiration pneumonia. sonwt.imes from rhoking. more rarely from 
inrnln'1nrnt of the rrspiralor_y centres. ']'he mind 11s11nlly rema.ins clear. The 
pnlirnt may hrrome emotional. l n a majority or lhc ra~e~ llic di~ea:.:c is only 
part of a progrrs:-;in' atroph>'· rilher simple or a!-:~oriafc>cl with a spastic con
clition . In llt<' latrr stage or amyotropliic lateral Rdrrosis the bulhar lc:;;ions 
mny paralyze lhe lips long hrfore the pharynx or larynx becomes a[ccte1l. 

The diagnosis or Ilic cliseasc is rradi\y macle, cilhcr in the acute or chronic 
form. 'rhc inrnh·<·mrnt of lhr lips and long1ie iR 11i-unlly wcll marked, while 
tliat of the pnlale may he long deferred. .._\ condition has hcrn described, how
E'\'C'I', which rnny elMely Rinrnlate bulhar pnn1lyi::.if-l . 'J'hi); is the so-called 
pse11do-b11lbar form or h11\har palRy o[ rcrrhral origin. Hilnleral disease of 
lhfl molor rorlcx in thc low<•r part of Lhe aRccrnling fronlal convol ution, or 
nbout thc kncc of lhc internal capsule, mny caut-ic paralysiR of the lips and 
tongue ancl pha rynx. whieh cloRcly s i mulatr~ a lef'ion of tlir mcdu lla. Some
ti mc't-i the R_rmpto rns appear on one side, hut in many instanres they de\'elop 
slH1drnly on holll sidrs. A hilntei·nl \cf.lion has usually been found, bul in 
scrcral inRln 1ic·rt-i the discnRc was unilaternl. 

The so-eall('(l (U'lllr bulbar paralysis may be due to (a) h:rmorrhagic or 
emholic soflt•ning in thc pom; and medulla; (b) acute inflammatory softening, 
analogous lo polio-myt•liti:::, occurring occasionally as a pm:.t - fcbrile affection. 
Jt lrns oerasionally followed diphtheria. nnd occurred a[trr severe electric 
~hocks or high \'Oltage. Tt m:.ua!Jy comes 011 wry snclclenly. hl•nre the term 
apoplcdiform. The ~ymptoms in this form may correl'pond do~ely to tho~e 
of an ach·anr·r<l cast• of chronic bulbar paralysis. The sudcl<'n onset and the 
:l!'~OC'i<-1lrd i-ymptoms make the diagnosis eas.y. ] n tlir~c> acute cases tlirre 
mar lJl' lo:--~ of power in one arm, or hemiplcgia, somclimr~ alternate hemi
pll'gia. with paraly:-:i8 on one side or the face nncl _lo~s of powrr on the oflll'r 
i::.ille of lhl' hocly. (c) Jn epidemics of polio-myelitis cases occur with aeuk 
hu!Uar ~_ymptoms. 

2. PROOllllSRT\'ll NlllffiAL MUSCULAR A'l'ROPHY 

Thi~ for 111. kno\1 n nl~o ri:::. thP peroncal iypc, or by the n11mrs. of !hc mcn 
who ha11' d1•:-0(·riht•1l it mo);t 5rrurately-n::1111ely. Charcot, l\farie, ancl Tooth-
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occrn·s rithrr us n hHcdilnry or as a family affection. Ji mmally begins 
in enrly ehil<lhood, affeding first the nn1i;:cles of lhe feel and the pcroneal 
group; as a result of the weakening o[ thefle musC'les , cluh-rool. either pes 
cquinus or ]JC'R cquino-n1rns. occur::. In n1rc instanceo the tli~ea::;e rnay 
begin in the hnncl~. bnt the upper limh~. as a rule, are not affected for 
some yrar:; nftrr lhc lrgR are attacked. and the trouble then begins in the 
i::ma1l rnu~C'les of the hand. Rensory disturbances arc frequently present and 
form important diag-nostic fratures. l~'ibrillary ronlradions and twitching;; 
alrn oc-rur. The elrd.rieal reactions are altered; there is rilhc r a loss or a Yer.r 
great deereasc of the rxcilnhi\ity, which can be dcmonstratc<l not only in 
tlw nlrophic 11111~clcs, h11l nlso in muscles nncl n crrcs which arc apparently 
llOl'lllfll. 

'l'his form srC'ms to 1-dnnd hC'fwcc>n the c>cntral m11sc1ilar nl rophy :.ind the 
lllll!'C't1lar cly~trophies. Orrurring in fnmilirs and \)('ginning in C'arl,v life, il 
Te!-lemh!Ps tlw l::ll!er. lrnl it is mnrc li kt> lhe formrr in lhal fibrillnry ronlnH·
tions nnd m1rnrulnr twilC'hings nrf' rommon, lhaL lhe small muscles of the 
hand arc npt lo bf' inrnln_•d. nnll that (']rdrirnl changes nre present. In the 
prominence or SC'JlROI',\' symptom;-; it differ:-\ from both . In cases of acquired 
double club-foot this di~ea~e should be suspeciC'd. 

3. TTIE MUSCULAR DYSTROPHrns 

(Dy.~lrophia niuscularis 7Jrogressira, Erb) 

Definition. -Jln:-culnr wn~tin7. with or without an initial hypertrophy. 
beginning in rnrio11s p:roups or mu~cle:.-:, us.ually progressire in character, and 
dependt•nt nn primary (·hangc'R in the nrn~cles them~elvcs. .\ mnrked heredi
tary di!'poi;;ition is llH'L with in the (li~ea:-:e. 

Etiology. -N"o ('iiologicnl fadorR of any moment al'e known other than 
herC'dity. Tll<' influrncr may fo:how itself true her·eclit_y-Lhe cli~ease occur-
ring in lwo 0 1' lllOJ'f' grJll'l'illion~-0\' llll'rnben; Of the same generation 
may b(' nfl'r('INl, ~hO\ring a fami ly tendency. :Many mrmher:.. of the fo:ame 
fnmily may IJr ntLlC'krd through !'e\•rral grncration!'. Mal('s, ns a rule. are 
more freq11entlr nffrc·tC"il tlrnn females.. The disease is usually tran~milted 
through lh(' m~tlwr. thnugl1 slw may not h('r:::('H be affcrl('(l. /:..':!, many as 20 
or 30 ras('s haYc hem dr:-:l'rihcd in fiye generations. ln Brb's ca~cs 41 per cent. 
shmn·<l no heredity. rrhe cli~ease usually i::ets in brfore puberlj', but may be 
as late as the twenlit·th or twenty-fifth year, or in some in!:'itances eYcn la ter. 

Symptoms. -'l'hc fir:-t gymptom noticed is, as a rule, clum~incss in the 
111ovrmcnt~ of the child, and on examination certain mu!'eles or groups of 
muscJeg ~eem lo he enlnrged, p:ntif'nlnrly thof-:e or the calves. ':Phe extrnsors 
of the kg. the glutei. the lumbar muscles, the delloid, triceps and infrnspina
lllf'. are the next mo~t frc.•qnenlly im·oln~cl, and may stand out with O'J'eat 
prominence. 'l'h0 nrnsrle~ of tile neck, face, and forcn;·m rarely suffer. S~me
tinH'R only n po rt ion of n mu~cle is involved. \\'ith lhi :.. hyprrt rophy of some 
mu::clc:-; lhcrr i:" ~rn~l ing of o~hcrs. particularly llw lower portion of the pec
tornl~ nnd the Jat1:;:i;:,111111S clor~I. rrhe nltitndc when Rlnncling iR Vf'I')' rJrnracter
fatir. 'J'hr leg:" :ll't'_ r;1r npart, the RiiouJdCr!'i th ro~\·n hac·k, thr spi l~C' is greatly 
curn>cl, and lhe nhdomrn protrudt•s. The gait i~ waddling and awkward. Tn 
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gelling up from the floor tile po:::ilion i.l!':-u111cd, ::o well kn0\\11 now through 
t:owen;" fiA"urc;.;, is pathognornonic:. The patient fir:ot turns nYcr in the all
fours po:-:itinn and rai~C:" the trunk with hi;.; arm~; lhl' hands are then m0Yc1l 
along- till' ground until the knees are rcacill'd: Uwn \\ ith one hand upon a krH.'C 
he lift;.; himi"clf up, gra:-:p;.; the other kJH.'t'. and gradually pu~hcs him;.;clf inln 
the erect posture, a;.; it has been cxprCt:i~cd. by climhiu~ up his legs. Thr :"trik
ing cnntrn:-.l hC'tWl'Cll the fcchlcncss of the child and lhc powerful looking 
pi?-l'lHlo-hypcrtr(lphic mu:.:clcs is ,·cry characlcrjstic. The t•nlargcd urn~l:k::: may, 
lHJWC\ er, be rcl:it j, cl_y ~lrong. 

T he cou r~c of the is ~low, hut progre1'~iH•. Wa:-ting- proceeds and 
final ly all traces of the enlarged condition of the mu:-:clcs di:-:app<.1ar. ~\t thi:.; 
late pcdod <.fo,lo l'tions and contracti ons arc common. 

'l'hc mu:.:clcs or lhc shoulclcr-girlllc arc nearly affeded early in lhc 
di sease, ca u:-:ing a H_\' lllplorn upon whi(;h Erb L.iys g rcal \\'ilh ll

0

lC h;.rnd::; 
under lhc nrm H, when one endeavor:.; lo lift, the paiieul, llic i;\ioultlcrs arc 
rai :-:ed to lhc le, cl of Lite ca r:-:, and one get~ lhc i11qH'l's:-:ion as though the <.:hil<1 
\n' l'e :-- lipping through. ' l'hf'l'.'e ' ·Ioo:-:c :-:hou ldC'p•.·• arc H 1 r,r tllil l' ttl'll:ri:.;tie. The 
ah 1or111al mobility ur lhc :-: hou ldcr lil<ule:.; giYCH them a wing<.'d app<.•;1n_111c:e. and 
make:.; the arm:.; :-i<.'C lll 111u c: h longer thau u:.;u;_tl wh<.1 11 they arc l-ilreh-hc<l out. 

There arc no H.'ll:-:ory :.;y 11 1ptom:-:. The atrophic 11111:.;e\t-:.; du nut ::::how the 
reac·lion of drgenl'rat ion c.\l'l'pt in cxlrc111<.1 ly 1·;1n• i11~t:111<.'(':-i. 

Clinical Forms.-~\ nu111h<.' r of diffen·nt hinc l1ern de~c:ribcd, depend-
ing upnn the age al lhc OllB<'l, the muH.:k~ afft•(·tt•d, the occurren<.:c o[ 
h.\ pcrtrophy, the J'l'(lllli nenc.:c or hcrcdily, etc.: . lh1t Erb ha~ l'liO\\ II that there 
i!-> no ~harp diri:.;ion bel\\l!<.'11 these dilfcrcnl form:-:. and da:-;:--1'~ thc111 all uu<ler 
the name of d.1Jslropltiti 11w1:u:11/ari.s progrC<":iint. For c:om·cnicucc of de:.;crip
tio 11 lie :-:uhdi,id(1:.; the di:-:ca:-;c into two large groups: 

1. 'J'li o~c (·as<.'~ '' liich oc:c ur in diildhood. 
11. The ca:--c·~ on:urri ng in you th and adult li fe . 
Tho fir·'l di1 ision is subdiYiclccl into (1) Lire hypcrLrnphi c and (~) the 

atrophic form . 
l1nd <' r the linwrtropl1i c fo rm. which hi Lil<' p:;:cudo-hypcrlro phi c muscular 

of aulhor:.; , he l11 illk l-i il j s usefu l to di:--lin~ui:.;h bcl\rcen the <.:<1:-i1..'S in 
(a) the cnlarg<.•d rnu:;;<:lcs ha\·c undergone 1ipo111alo~i:->-i. l'., Jl!-iCU<.lci-

hype l' tropliy-fro111 llio~e (b) in \\hit.:11 is a real hypertrophy. 
The c1trophi(' form a l ~o iuduclc~ two (a) 'l'ho~c ca:-:es in whic.:h 

tlw mn~clrs of the l'm·e arc i11 rnlrl'll early; this c:orrl'::pond~ to the infanlilc 
rorm o[ J)uti1cn 11c- tl1c Lanclouzy-Dcjcrinc type. (b) 'J'ho::ic ca:;c:.; in which 
tllC' fac:c i:; not i1wohed. fl'hey 111;1y ltc groupul as fo llows: 

I. J)y.-:Lru11ltia 111u,..;rn{ari:; 11rogrc~.~im i11/rrnlum. 
1. lJ yp('rtrophic forlll. 

(a) \\'ith P'rudo-hyprr lrophy. 
(b) " 'i llr real h]'pCrlrophy. 

2 . . Atrophi<.: form . 
(a) \\'ith primarr inYolm11cnL o! lhc face (infantile form o! 

J1u cliCllll(') . 
(b) \\'illrouL i1wolYc111c·nl o! the !acc. 

Jl. /J y.r;lrophia mw:il'ttlaris progn'ssiva jut"enwn i·el adulloru,111 (Erb's 
juYcnilc fo rm). 



Morbid Anatomy.-Accordin~ lo Erh. fh(' c1i~t'ai::t• consi~ts in a l'hang:e in 
tht~ muscles lhem:-:clYc~. .\t fir:-t the m11Bt'lc fibre:-: hypertrophy. and hl'c:o111e 
round; the nuclei incrca8c, and the mu:-:clc fibre:-:. 111t1y hc('n111c n~:--un·d . .\t 
the same time there is a slight increase in the tonncdiYc li:-:--ul'. Honner or 
later the mu~dc fihrrs hegfo lo atrophy, a1H1 the 11u<"lci hc<"omc µn•ally in
crca!'ed. Yacuoles and fl~sures appear. anll the filu'('S finally hcl:ome co111-
pletely atrophic. lhc connective lis~ue becoming markedl.r inl'rt•m•l'cl. Fat n1ay 
he depo~iled in the conneciiYe tissue to such an extent. as to cause hypcrlrophic 
lipomalosis-psPudo-hypcrlrophy. The different stage:-; of lhe::;c changt's may 
be found in a ~inglc mu~clc at the same Lin1c. 

The nen·ous sy~tern li;1s very generally been fo11rnl lo he without demon
strabl e lesions, lrnl in certai n cases changes in the cells of the \'l'ntral horns 
have been described. 

Diagnosis.-rl1hc musculaT clystrophics can m5u~11ly he distinguil'\hcd readily 
from the other forms of muscular atrophy. 

(a) l n the ccrcbrnl atrophy lot=s of power u:-;ual\y })l'CCl'clcs the atrophjr, 
which is cit.her of a monoplcgic -or hcmiplcyic tvpt'. 

(b) l1'rom prog-rcssh·c (central) muscular utroph_y the clil'\linl'lion)I. arc 
plainly marked. This form begins in the ::-:mall lllllSl'lC'l'\ or the hand, a situa
tion rarely, if ever, affected by lhc dystrophies. which inYOIYc fir~t tho~c of 
the cah·e;. the trunk, the face, or \he shouldcr-J!irdle. Ju the centra l atrophy 
the rcadion of degeneration is present ancl fibrillary twilchings occur in both 
the atrophird rmd non-atrophied muscles. In many ca~l'S, in addition lo the 
wasting in lhc arn1::: . there is a spastic condition in the legs and incrca~e in the 
reflexes. The ccntrnl nlrophies come on late in life; the dy!'i.ropliie~ develop. 
as a rule, early. In the progre:3sive muscular dyslrophirs heredity plays an 
important rOlc. which in the central form is quite ~uhsidiary. l n the rare 
cases of early infantile spinal muscular atrophy occurri ng in families the 
symptoms arc so characteristic of a central disease Lhat the diagnosis presents 
no clilftcu lly. 

(c) ]n the ncmitic muscular atrophies, whclher due to lead or Lo trauma, 
the general characlc rs and lhe mode of oo~ct arc di~tincli\'C. In the ca:-:es of 
multipJc neuritis srl'll for the fir~l time at a period when llie wa~ting is 111arked 
there is often diflieulty, but the absence of fomi ly hii:.;tory antl the dil'\tribution 
arc important fcnturcs . MorcoYCI'; the paralysis is ouL of proportion to the 
atrophy. 8cnsory ~.nnptoms may be present. and in the ca!Scs in which the 
legs arc chiefly i1wolrnd there is usually the sleppagc gait so characteristic of 
peripheral neuritis. 

(d) Progrc~si,·c neural muscular atrophy. Herc heredity is also a factor, 
and the cli~ea~c U!'trnlly begins in early life. but the cfo.trihulion o! atrophy 
and para lpis, whieh jn lhis affection is at first confined to the periphery of 
the extremitic!'. helps to distinr.n1ish it from the clystrophirs; while the occur
rence of scn~or.v symptoms, fibrillary contractions, and the marked dl'crease in 
the electrical excilabilily usually make \he cfatinction clear. 

The ouUook in the primary muscular dystrophieR is bad. 'The wasting 
progre!'scs uniformly, uninnuenced by treatmC'nt. Bl'b hohh lhnl h~, electricity 
and massage the prOgl'C~S is OCcm:.ionally aJ'!'CStccl. rJ1he general health should 
be carefully look<'<l after, moderate cxerc i ~e allowcr1, fridion!-1 wilh oil ap
plied to the muscles, and when the patienl become• bedfast. '" i> inevitable 
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i:;onnC"r or latl'r, <:arc bhould be taken to prevent contrac:iurc:; in awkward 
position~. 

The forms of progrcs:--irn muscular wasling-progrci"si,·c (c<'nlral) muFcu
lar_ atrophy, progrC'S::5ivc neural muscular atrophy, and the mu~cular clystro
ph1cs-havc been considered as distinct cfaca~e::-, hut possibly the di:::;linclion 
muy not he so sharp as we believe. Certain cases occur which ~ccm not to 
belong to any one of the forms, but to :3-lancl between them. The chan!!CS 
in the muscles which were thought to be characteristic of the cl)'strophics h;\.C 
been found in the other forms. The central form occurs as a family <lisca~c 
in infancy, and lhc nervous system has been found dioeaoed in the dystrophie,, 

B. SYSTEM D ISEASES Ole 'I'IlE UPPEU MOTOR SEGMENT 

The question of an uncomplicated prima ry dcgcneralion of the upper 
motor neurone::; has not been cleeiclecl . Case~ with a c:linicnl picture colTe
sponding to thi~ lesion arc not uncommon, and lhcy may pcr~i~l Cor a long 
lime without change. l"'"nforlunatcly lhc C.!lSC'S which ham COllle lo uulopi.:.y 
ha,·e shown Yarious conditions. ln only lwo or three Jws the cli~cai;.:e hl'en 
so nearly confin('>d lo the pyramidal tra~t lhal they can he usc1l as an argu
ment for lhe independence of this condition. The caf:cs a[ :Jlinkowf:ld, Drcseh
fdd. and ~triimpcll arc not absolutely conclusi,·c, a:;; they arc not quite pure, 
although they go fa r lo prove that a degeneration in the pyramicfal lraci may 
he uncomplicalcll, al least for a long lime. The same may be Raid for the 
group of cases (foscrjbecl by Bernhardt and Strlimpell under the name hcre<li
tary spas! ic spinal paralysis, in which the extensive system ic degeneration of 
the pyramidal tracts is combined wilh sl ight degeneration in other tracts of 
the cord. 

!. SPAS1'IC PARALYS IS OF ADULTS 

(Talics dorsalis spasmodiquo; Primary Lateral Sclerosis) 

Definition.-.\ gradual loss of power with spasm of the muscles of the 
body, the lower extremities bejng first and most arrcctccl, unaccompanied by 
mu~culur atrophy, Rlmsory disturbance, or other syrnptorn~. The pathological 
anatomy is undeterm ined, but a systemic degeneration of the pyramidal lracls 
is a::;sumed. 

Symptoms.-The genera l S,Yrnptoms of spastic paraplegia in adults arc 
very dislinelive. 'l'hc patient complains of feeling t ired, of stiffneos in the 
legs, and perhaps of pains of a dull aching character in the back or in the 
calves. 'l11ll'rc may be no definite loss of power, even when the spastic comli
Uon is well established. In other instances there is definite weakness. The 
stifTnc:.:r-; is felt mo~t in the morning. In a well clcvcloprcl case the gait is most 
characteristic. The legs arc moved stiflly and with hcsib1tion, the toes drag 
and ca tch agai n~l the ground, and. in extreme cases, when the ball of the 
foot rests upon the grou nd a distinct clonus develops. rrhc legs arc krpt 
clo~c togl•tlwr. the knees touch, and in certain caFcs t.he aclducto L· spasm may 
cause crot::-:-lcggcd progression. On examination, the lcgi:i may at first appear 
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tolerably supple, perhaps flexed and extended readily. In other cases the 
rif.'.\"idit,r is marked. particularly when the limbs arc ext.cnd('Cl. r!'he !:'pa!:Zm .of 
the adcluctors o[ the thigh may be so extreme that the lcgi: arc i::cparaled with 
the greate!=-L clifficully. In cases of thi:.:. extreme rigidit_y the paiienl usually 
loses the power o[ walking. The nutrition is well maint.uinccl. the mu!'clcs 
may be hypertrophied. 'rhe reflexes are greally incrC'a~cd. The slightest 
touch upon the patellar tendon produces an acliYc knee-jerk. The rectm; 
clonus and the ankle clo1rns arc easily obtained . ln some instances the f:l ight
cst touch may throw the legs inlo violent clonic spasm. the condition lo which 
Brown-SCquarcl gave the name of spinal cpilcp!'y. The Ruprrficia l reflexes 
arc also increased. The arms may be uoaITcclcd for years, bul occasionally 
lhcy become weak and RiiIT at the same iirnc as Lhc legR. 

'J'he co urse of the disease is progres8ivcly downward. Years may elapse 
before Lhc irnti cni is bcclriclclcn. Inrnhemcnt o[ Lhc sphinclcrs, as a rule, 
is late; occasiona lly, howcrer, it is early. The sensory symploms rarely pro
gress, and the palicnls may relain their general nutrition ancl enjoy excellent 
hea!lh. Ocular symptoms are rare. 

Diagnosis.-The cliagnosii;:., so far as the clinical piclurc h:i concerned, is 
readily made, but ii is oflen \·cry difficult to determine accurately the nature 
of the underlying palhological condition. A history o[ Ryphilis is present in 
many o! the case~. Cai;:.cs which hare run a fairly typical clinical cour~e upon 
coming to autop8y hare been found to hare been due Lo very different condi
tions-lransvcrsc myelitis, multiple sclerosis, cerebral Lumor, etc. General 
paralysis of Lhe insane may begin with symptoms of Rpa~lic paraplegia, and 
Westpha l believed lhat it was only in relalion lo thh; cfo:ca~e that a primary 
sclerosis of the pyramidal tracts ever occurred. ln any caf:c lhe diagnosis 
of primary systemic degeneration of the p)Tamidal tract iR, lo say the least, 
clot!btful. 

Treatment. -Not much can be clone to cl1eck the progress of the disease. 
Division o.f the posledor nerve roots is perm issible when the motor weakness 
is clue chiefly to the spasticity. A number of cases have been operated upon 
~uccessfully . The same practice has been followed in the spasticity with 
bilateral athetosis. 

2. SPASTIC PARALYSIS OF INFANTS-SPAS'flC DLPJ,EGIA-BIRTH PALSIES 

(Paraplegia cerebralis spastica (ll eine); J,illle's Disease) 

In lhis condition there is a paralysis wilh Rpasm of all extremities, dating 
from or shortly succeeding birth, more rarely following- the foyers or an 
attack of convulsions. The legs are usually more invoh·cd than lhe arms; 
there is no wasling, no disturbance of sensation . ' l'hc reflexes arc increMed. 
The mental condition is 11stially much disturbed. The palients arc ortcn 
imbeciles or idiots, helpless in mind and body. Ataxic and athetoid move
ments of the most exaggerated kind may occur. 

While on ly a limited number of cases of infantile hemiplegia are con~ 
genital, on the other hand, in spastic dipl egia and paraplegia a large pro
portion of the cases results from injury at birth . The arms 111ay be so slightly 
affected as to make it difficult to determine whether it is a case of cliplegia or 
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paraplegia. The di~ca~c usually dates from birth, ancl a majority of the chil· 
drrn an..,_horn in fh!"t Jahors or are forceps cai;:c~. and arc al hirlh asphyxiated 
blue balm·~. Jn feet prcEcntations there may he Jacl'ration or tearing of the 
cerebra-spinal mcmhranC's. Premature birth i~ al~o ~iwn a~ a eau~c . 

. M~rbid Anatomy.-Thc hirth. pal:o:ics which ulli111afrly irnlm·e the i;:pastic 
cl1plcgias or paraplegias arc most frequently the rci::ull of meningeal hremor
rha~c. The importance of this condition lrns been ~hown hr the stmlie~ of 
Litzman n and Rnrah J. 1\kXutL The bkl'ding- may come ·from the YC;ns, 

1 or from the long-iluclinnl i;:inur::: . The h~morrhngc ha1' in many ca:-cs heen 
grrakst over the motor areas, and ln these ca5cs the intelligence may sufl'er 
but Jittle; with a more exten~ive hremorrhage, C!O:pccially when it implicates 
the frontal lohes, an,r grade of amcntia may be occasioned. Tl BC'cms probable 
that _ the sclc ro!:'-is found in lhc~c ca~es may rc~ult from co111prcs!':ion by the 
blood clol. J n other insta nces the condition may be due lo <l fetal mcningo
encephalilis. Jn Hi autopsies colleclcd in lhe lit eratu re, in which the patients 
cliecl al ages \';Hyiug from two to thirty, the analornical condition was either 
a diITusc atrophy, whic:h was mo::;t common, or porcnccplwlut-:. Jt'rom lhe fact 
that certain of the patients arc born prcmalurcly. ht•forc the pyramidal trnct.5 
are den•lopecl, il has been asi-:umcd hy ~nmc tlrnl a 11011-dcYelopmcnt o[ thc:-:e 
lrac:l::; is the cau~c of the di:.:case. Jn others the fibre~ hare iJCl'll fow in num
ber and incompletely rnyclinizcd. Thi~ hypothc~i~ ha:-i heen urged by :Jlarie, 
\\ lio limits the name spastic paraplegia lo llwl !!rnnp o[ the infantile ca::.:e5 
in which there is no evidence of in rnln•mcni of the brain-infrllt>c:tual dis
turbance~, cpilepi::y. etc., and ii is in these cases lliai he belicYe!-t the Jlj'l'amidal 
tr~1cts ha,·e rema ined undeveloped. 

Symptoms.-Al first nothing abnormal may be noticed about the child. In 
some instances Lhcre have been early and frefjucnL connil:oiom•; then at 
the age when lhc child should begin to walk it is noticed lliai the 1imbs are 
noi used readily, and on examination a stiITnc.:-s of the legs and arms is found. 
Eren at the age oI two the child may not be ahlc lo •it up, and often lhc 
head is noi well suppo rted by the neck muscles. The rigidity, as a rnle, is 
more marked in the legs, and there is an adductor Hpas m. When supported 
on lhe feet, the child eil her rests on its toes and the jnner surface of the feet, 
with the knees close together, or the legs may be cro.:-~ed. 'J'ht' stiffness of the 
upper Jjmbs \'arics. li may be sca rcely noticeable or the Tigidity may be as 
marked as in the kgs. When the spastic condition aITed~ the arms as well as 
the lcA"s, we speak of the condition as cliplegia; when the leg:.; alone are in
Yohecl, as paraplegia. There seems to be no sufficient rca:;:.on for considering 
them 8epa rately. The spasticity is probably clue lo interruption of the corlico
spinal fibres which exercise an inhibHory iuflucnec on the cell~ of the anterior 
horns. Constant irregular moYerncnts of the arms arc not uncommon. 'I'he 
child has great difficulty in grasping an object. The spn:.:m and weakne . ..:::. 
may be more eYident on one side than the other. The mental conclHion i~. 
as a rule, defective and conn1lsive seizures are common. 

Associated with the spastic paralysis are two allied conditions of consid
erable int erc~t, cha racterized by spasm and clisorclererl movements. A chi ld 
with spnstic cliplegia may present, ln an llnusual degree. irregular movements 
of the muscles. Jn attempting to grasp an object the fingers may be thrown 
out in a stiIT, spasmodic, irregular ~:nanner, or there may be con!'lant irregular 
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mo,·emcnts of the shoulders, arms, and hanclf', with :::li:!hl in to(lnlinali nn of 
the hC'ad. Cases of thi s description haYe been cl l'H:rihC'd a~ cliorra spaslicaJ 
and they may be difficult to separate from multiple sclcro:-;is and from .Fricd
reich's ataxia . 

A sti ll more remarkable condition is that of bilateral alhalos isJ in which 
there is a combinati on of spasm more or less marked with the most extra
ordinary bizarre moYcmcnts of the muscles. The conclilion, ai::. a rule, <.lalcs 
from infancy. The patient may not be able to walk. 'rhc head is tumcd from 
side to ::: idc; there arc confornal irrcguhir movements of the face rnu:::clcs, 
and the mouth is drawn and grea tly distorted. r1'11c cxt rcmit.ics arc rnore or 
less rigid. particularly in ex tension. On the slightest attempt to morn, oflen 
i:::ponlancously, there arc cxlraordi nary movements o[ the arms and legs, par
ticularly of the arms, somewhat like athetosis, though much more exag-gcr
atrd. The p~li c nts arc often unable to help themselves on accou nt of these 
mo\'cmcnts. '!'he rcflcxc8 arc increased. rrhc mental condition is variable. 'J'he 
palienl may be idioti c. but in 3 of the 6 cases which I h:wc seen the patients 
were intelli gent. l\lassalongo, who has carefully sludic<l thi8 co ndition, de
sc ribes 3 c<1~c::; in one fami ly. I ha\'e collected 53 cases from lhe literatu re, 
33 of which occu rred in males and 20 in fem ales. 

Treatment. - Litllc can be done for these children when the symptoms are 
extreme. Jn the milder cases patient training may do much lo helter the 
mental slate when fceb )ewmincled ness accom panies the motor pal::;ics. Excr
cif"es and ma s::;agc should be given for the spastic muscles, and in many in
stance::; lcnolomie::; and tendon transplantations may be helpful in improving 
the u:.:.rfulness particularly of the lower extremities. Division of the po~lcrior 
ner\'e rools is of great use in certain cases. On lhe view that most of lhcsc 
cases date back lo an inlrac ranial Ji::emorrhagc during parturition, it is 
reasonabl e lo suppose that an immediate operation with the TCmoval of the 
corti cal clot.--for the effusion of blood is u i::ually on the surface of the hemi
sphcre-1night ward o[ the di sastrous com.equcnces of compression on the 
inf'a11Fs brain. Cases, with asphyxia and convu lsions after clifficull labors, 
haYe been operated upon soon after birth by Cu8hing ancl other::;, aml cor
Uca l clots hare bel'n rcmoYcd. In some cases there has been a complete restor
ation lo health and the usual spastic seq uels ham not occurred. 

3. IIEREDC'l'ARY SPASTIC PARAPLEGIA 

(Tleredilary Spastic Spinal Pa ralysis; Family form of Spastic Spinal 
Paralysis ) 

lt is a famil_y alTcction and only occasionally arc the ascendants affected. 
There are se\•cral forms : 

1. The pure spastic paraplcgia-Slriimpell's type-in which two or more 
mcmbeTs of a famil y arc ath1ckecl . Trunk, arms, and arc nol affected. 

2. Mixed ronm: (a) with features of multipl e as <lcscrihNl by 
C'estan and Guillain; (b) amyolrophic lalcral sckro,is type. with the a<lclcd 
fC'ature of atrophy; (c) foTm s resembling Fried rr ich's ataxia and the hered
itary cerebellar ataxia; (d) forms resembling cc relnal cliplegia. 

In a majority of the cru;cs (he disease begins in children between the sev-
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enth and thr fifteenth yC'ars. It may not occur nt1t ii the hnmticlh year. Two, 
three, or four mcmhcr1' of a family are afTcc·tc<l. BC'ginning in the legs with 
charactrristic i-pa~tic g-ait and all the features of an ortlinary !'pinaJ paral.nds, 
the dieca~c may extend and affect the arms, or there arc added the symptoms 
o[ muH1plc sclcrol'is or of one of the other abo,·e-named aftc•ctions. Bors are 
more often affected than girls, 88 to 51, in the cases collected hy Delcarde and 
Mi net. 

r:l'hc patholol!y of the cfocasc is still under cliscm:sion. 
Amaurotic F amily Idiocy (Sachs' DiMasc).-.\ remarkable form of in

fantile paraly~is has been described by Sachs, Peterson, and JI irsch. The dis
ease is one which invol\'CS the entire gray matter of the central ncn·ous ~ys
tcm. 'J'he symploms as summarized Ly Sachs arc: (1) Pl"\ycli ic dislurhanccs 
thai appear in early lifo (first or second year) and progress lo Lota! idiocy. 
(2) l")arcsis, an<l ullin1alcly complete parn lysis of lhc cxtrcmilirs, which may 
be either flaccid or spm.;tic. (3) lncrcaf::cd, dl'crcascd, or normal Lendon re
flexes. (·1) Partial, followed by total blinclnet's (macular change~, with suh
sequent atrophy of the optic nerYc). (5) Mar°'m11• ond death, usually before 
the second .rea r. (G) Di~tinc:t familial type. Otc:cu;ional 1'_\'mplo1118 arc nyi:;
ta:zmus, strabis111 us:. 1 l1ypcracusis. or i1111rnirmcnl of ll(';tring. 'l'hc patholog-ical 
changes arc primiliYe type of the ce rebral co1wolutionl'. matrop-yria, d<'gcn
eraliYe changes in the large pyramidal cell~, ahl'cncc o[ the langenlial fibres, 
and decrease of the fibres of the while matter. 'l'he hlood-,·e:-l'cls. arc normal. 
Thcire is also degeneration o[ the pyramidal columm; or tlw cord . Of 27 cases 
collected by Sachs, 17 occurred in six families; all in Hebrews. 

4. EllB'S SYPHILITIC SPINAL PARALYSfS 

Erb has dcf::c ribcd a symptom group under the krm s,vphi \itic spinal 
paralysii-.:, to which much attention has been gi,·C'n. ' l'lw poinl~ upon which 
he lays stress arc a very gradual onset wilh a clevclopmC'nl finally of lhc fea
tures of a spastic paresis; the tendon reflexes arc gr('ally incrC'n~cd, but the 
muscular rigidity is sli p:ht in comparison with the exaggerated ckcp rcflcxC's. 
'!'here is rarely much pain, and lhc sensory disturhanec•:-; arc tri\'ial, bui there 
may be panesthcsia and the girdle sensation. 1J1hc hladdcr and rectum are 
usually jnrolHd, and there is scxua1 failure or impotence. .i::\nd, la!'lly, im
prm-crnent is not infrequent. A majority of instances of spa8lic paraly~is of 
adults not the result of slow compression of the cord arc af::!:=ociatcd with 
syphi li i:; and belong lo this group. 

Erb hclic\'es the lesion to be a special form o[ tranHcrsc myelitis, hul per
haps il shou ld he classed, wilh the system disca!'=Cf::, under the name toxic spas
tic spinal paralysis. 

5. SECONDARY SPASTIC PA TlALYSTS 

Fo11owjng any lrr-:ion o[ the pyramidal tract there may he a t'ipa~tic paraly~ 
sis; thus, in a tranS\'Crse lc!-iiOn of the cord, wlictl1rl' the T'esull oI i::low com
pression (as in caries), chronic myelili8. the prc!'=~urc of tumor, chronic mcn
ingo-m~·clilis, or multiple sclC'rosis, dcgcnC'ralion take~ pince in the p}'l'amidnl 
tracts, below the poiol or clii::ca8e. The legl"\ FOOn heroine stiff and rigid, anfl 
thr reflexes increase. Bastian has shown that in cornprcssion paraplegia i! the 
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I rnn~n'r:::c IC'sion is complete, the limbs may he flact'id, \\j\honi intrl'<JH~ in the 
rtA1•\c::.-paraplegic flasquc of the French. The ('ondilion of lhe patienl 
in thtse secondary forms Y:trics very much . Jn chronic rnyrli.li~ or in mul
tiple sclerosis he may be able to walk about, but with a charac:lcri:--tic :-pa:-tic 
g;1it. In the comprcr:::f'ion myelitis, in fracture, or in caric::•, there may he 
complete loss of power with rigidity. 

Lt may be cliOicult or C''en impossible to distingui:-h thrsc ca:-:C's from those 
of primary spa8lic paralysis. Reliance i~ to be placed upon the a~socialcd 
symptoms; when these are absent no definite diagnosis as lo the cause of the 
spastic para lysis can be given . 

6. RYS'rERICAL SPASTIC PARAPJ,EGI,\. 

rrhere is no spinal cord disease which may be so nccuralcly mimicked as 
spastic paraplegia. J n lhe hysterica l form there is wasting. the scnr:mry symp-
toms arc not marked, the loss of power is not complete, and is not lhat 
extensor spasm so characteristic of organic disease. The a re, a~ a 
rule. increased. '!'lie knee-jerk is pre~ent. anCl there may he a well de\•clopcd 
ankle elonus. Gowers call s attention to the fact lhat ii i:; usually a spurious 
clonus, "due to a half-voluntary coniraclion in the calf 11111~c-lc~." A true 
clonus docs occur, howeYer, and there may he the greate~L difficulty in dete r
mining whether or nol lJie C3f:.e is one of hysterical paraplegia. r!'he hysterical 
conlraclure will be considered later. 

C. SYSTEM DISEASES OF THE LOWEll MOTOR SEGMENT 

l. CHRONIC ANTER!OR POL!O-MYELl.'l'IS 

(Progressive Muscular Alroplty-J.ran-Duchcnnc) 

This di::ease has been considered as one of lhe types making up the pro
gress ive (cenlral) musculnr atrophies. In certain rare cas.cs the proc:css i3 
confined to the lower motor segment. They, howeYcr. differ so little clinically 
from many of the cases in which the p)'l'amidal lracts are invoh·cd that it 
seems better to make no sharp distinction between them. The same may be 
8ajd of chronic bulbar paralysis. 

2. OPRTRALMOPLEGIA 

This disease is at times due to a chronic degeneration of the nuclei of the 
motor nerves of the eyehal ls, and so is a system cliseaf:.e of the lowrr motor seg
ment. lt is treated of in connection with the other ocular palsiei:; for the :::ake 
of simplicity and because all ophlhalmoplegias are not due to nuclear disease. 

3. ACUTE POLIO-MYELITIS 

(lnfanlilc Spinal Paralysis, fleinc-Mcdin Disease) 

The epidemic form of th is affection has been considered with the infectious 
diseases. The sporadic cases are Yery probably, allhough not surely, due to 
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lht• ~ame in£Prtion. They present the same clinical picture and need no fur
ther con~ideration. 

4. ACUTE AND SUBACUTE POLIO-MYELITIS IN ADULTS 

An acute polio-myelitis in adults, the exact counterpart o( the di:-:ease in 
children, is rt'eognizcd. ~ J any o( the cases reprct=ent the sporadic form o( 
polio-myclilis. A certain number of the cases described under this heading 
have been multiple ncuritii:;; but the suddenness o[ on~et, tile rapi<l wasting. 
and the rnarkc·cl Tcadion of degeneration are thought by some to be distin
guishing frah1rr:.. ~ I ult iple neuritis may, however, ~et in with rapidity; 
there may be gr<'nl \\'ast ing and the reaction of degenerat ion is sometimes 
prr~enL T hr tinl(' rlenwnl alone determine the lrur nnlure. Hecove1T 
in a raRr of l'\lf•nt-\irC' multiple from polio-myelilis wi ll certainly b~ 
with lo:-:t-\ of power in C<'l°lain groups muscles; whereas, in multiple neuritis 
thr l'f'<'OH'ry. "hi lf' slow, may be perfect. 

T IH' t->ul1ttc11le form, llw 7iaralysie gfnirale spinale antfrieure subaigue of 
Dudwnnr. is in all probability a periphernl palsy. 'Phe paralysis usually be
gins in t.l1l' !figs wilh atrophy ol the mu~cles, t.hen the arms are im'olved, but 
not the face. 8en~ation, a~ a rule, is nol involved. 

5. ACUTE ASCENDI 'G (LANDRY'S) PARALYSIS 

Definition. -An nsccmling flaccid paralysis, beginning in lhe legs, rapidly 
ext<-ncling to the trunk and arms, and fina l ly i1woh·ing the muscles of respira
tion. Srn~afion and f'lf•c-lricfll reflctions are normal, and t.here is retention of 
sphincfl'r rontrol. 

E t iology and Pathology.-~11 he diseaP.e occur:-; most common ly in male:"\ 
lwtwt'l'll t.he twentieth and thir tieth years. fl has sometimes followed t! 1L' 

sprc-ifi<' fen•rs . As alrr1Hly menlione<l, there is a fo rm of the epidemic polio
n1yt•litis whirh h;1s ;l!l ac11fc course and a clinical picture similar Lo ·1.andry\: 

liul it is nol likely, as has been suggested. lhat this disease always 
lllr sporndir \'ariety. l\l any of lhc common pathogenic organism::' 

may. c·:-:pccially in patients debilitated by disease, give 1'ise to syrnploms of 
ac.-ute as<·C1Hli11g p:Hnly~is. Thu~, lhe typhoid haci\111~ may produce clinieally 
an acute a:-;cl·nding pnra l y~is. The most careful studie:-; Im.Ye not solved the 
proliit'lll of this rc'm:uknble discm::e. rl'here are two dews : Firsl, t.liat it is 
a pt'ripheral neuritis. Spillt•r in a rapidly fatal case found destructive change~ 
in the p<•ripllC'ral nerve~ an<l corre:.:.ponding alterations in the cell bodie::; of 
thr Y('nfral hornl'. :lie :n1~gc:-;ts that the toxic agent ads on the lower motor 
nt11irom·s as a whole>, and that possibly the reai::on why no lesions were found 
in ~omc of the ra-.;ps is thal the more delirate histologiral methods were not 
usC'cl . Buzzard hn1-1 i!"olntf'<l a micrococc11s (M. lhecalis) in pure culture in 
onC' cnsC'. 11 1111 found tlu.' orgnni~m in large nurnhrrs in the tissurs out:.;ide t.he 
spinal 1lura. Sl'C'01i<ll_r, thal ii is a functional disorder without a recognizable 
ana!o111i(·al hasi:-:. 

Syrnptoms.-WPaknr~s of the leg:;:, gradual ly progressing. often \rilh tolc r
ahl(' rapidily, is th1· fir:-{ symptom. In rnme ca~es withi n a frw hours the 
paralpis of tht> IC'g:-; bl·ronH'S complete. T he mu:::eles of the trunk are next 
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affectecl. nnd within a few day!=:, or eYen less in more acute cases, the arms 
are al:-::o inrnhcd. TIH• nel'k muscles arc next alL:1ckcd, and finally the rnu:::-cles 
of fl'$piralion. ckglulitiun, and arliculalion. The reflcxf'8 are lot:il, hut the 
mn~C'le:-: neither wnstc nor ~how electrica l change.e.. The 5ensory s:.ymplom;. are 
rnriable; in somC' ca~rs tingling. numbnei:;s, and hypcr::c:::l11c:-.ia hase been pres
ent. In the more rhnracteri~tic cases sensation is intact and the ~phincters 
a rr uninrnlrecl. Enlargement or the spleen, which occurred in the on ly two 
cac:cs in my witr(l:=:. has brcn noticed in seYc ral other cases. The COlll'f.lC of the 
cli~ca~c is ·\·aria!Jle. It may prO\'C fatal ju less than two days. Other caF-es 

for n week or for brn weeks. In a large proportion of the cases the 
i' falal. One pnlicnt was kept ali1·e for 41 days by artificial respira

tion (C. T,. Orrenr). 
Diagnosis. - The is difficult, particularly from ccrtnin forms of 

mnltipll' neuritis, :ind we include in J~andr)''s paralysis the cases in which 
scnsat ion i!'I. involYcd dislinclion between the lwo affections is impoF-siblc. We 
appar(·n!l.v hnvc lo rcrognizr the existence of a rapidly advancing motor par
aly:-1is without involYcmcnl or the sphincters, without wasting or clecfrjcal 
clrnngrs in the mu:.:clr~, without trophic lesjons, and without fever- features 
s11!lic·i('11t to di~linguish il from eithc>r the acute central myelitis or the polio
myelitis anlNior. It i::; douhtful, however, whe1her the5:e character::; always 
suffice to rnahlr us lo differentiate the cases of multiple neurilis. 'rhe cases 
of acul£> polio-m,\('litis wilh the picture of an acute ascending paralysis should 
not he diflicult to rrcogni ze during lhe progress of an epidemic. 

IV. COMBINED SYSTEM DISEASES 

Wl1en the clisrasc i:-; not confined within the l imits or either the afferent 
or efferent :-;y!'ic1 m~. hut nfferb;; both, it is known as a. combinecl system disease. 
Somr nulhorH ronl rn cl that the diseases usually classed und er this head are 
nol really 8y~ lc111 <li~raH'H. but are diffuse proces.scs. Th is iH the view taken 

Lr.plen and C:old~C'hei<lrr. who limit lhe term syi::tem dis.ease to locomotor 
:rnd nrn!'rulnr ntrophy. 

Jn c•nsl'?. loco111otor atnxia which have run a fairly typical cours~ 
there rnny be fonnd aftrr death, besides the nnatomieal picture corresponding 
lo thii,; clis.Pa~C'. 3 moderate drgc•neralion Of the pyramidal fracis and of the 
Yentral horn::-. Tn progTe:::Rive nrn~cular atrophy, on thr other hand, there may 
be clrgenernlion in the dom1l columns. During life these seronda ry in\"Ohe~ 
menls of olher ::;y:-:trms ma.v or may not be accompanied by demonstrable 
sympto1m, and when such do occur they make their appearance late in the 
disea:.:c. 

1'hcre is another group or cm:es in which from the very fir~t the symptoms 
poi nt to an inYolvemrnt of both the afferent and efferent Ry~tems, and it is 
to these that the term primary combined syi;:.lem disease is us.ua lly limited. 

1. ATAXIC PARAPLEGIA 

Thi s nnme ii::. ap.pliC'11 hy Go_wcrs lo a (~i5:ca~e rhnracterized cl inically by a 
comhinntion of alrl\1n nJH1 spastic paraplegia, and anatomically by inrolvement 
or the dor~a\ and lnfrrnl columns. 
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The diF=ca~c fa most common in middle aged malr!1. Exposure to cold and 
tr~urnuti~m 11aYe been occasional antecedents. rn i:lriking contrast to ordi
nary tabe; a hi,tory of syphilis is rarely to be obtained. 

The anatomical features are a sclerosis o[ the dor::"al columnR, which is 
not more marked in the lumbar region and not specially localized in the root 
zone of the C'tlllCatc Iasciculi. The involvement or the lateral columns is 
diffu$C, not alwayR limited lo the pyramidal tracts, ancl there may be an 
annular sclerosis. i'iraric bclie,es that in many cascR the cfo:.tribution of the 
sclerosis is clue lo the artC'fial supply and not to a lrnc sy~tcmalic degenera
tion, the vessels invoh-ed being hranches or the dorsal spi nal artery . 

. The symptoms arc well defined . The patient complains o[ a tired foeling 
in the legs, not oClen of actual pain. The ~ensory symptoms or true tabes arc 
abf:ent. An unsteadiness in the gait gradually comes on with progressive 
weakness. The reflexes arc increased from the outset, and there may be 
well marked ankle clonus. Rigidi ty of the legs comes on r;:; Jowly, but it is 
r:uely extreme as in the uncomplicated cases of lateral ~c l crosis. From the 
start incoOrdination is a well characterized feature, and lhc difficulty of walk
ing in lhe dark, or swaying when the eyes are clo~ed, may. as in true tabes, be 
the .firF-t symptom to attract attention . Jn walking the patient uses a stick, 
keeps the eyes fixed on the ground. the legs far apart. but the stamping gait, 
with elevat ion and sudden descent of the feet, is not often i::ccn . The inco
ordination may extend lo the arms. Sensory symptoms are rare, but Gowers 
calls attention to a dull, aching pain in the sacrn l region. 'l'hc sphincters 
usually become involved. Eye symptoms nre rare. Lale in ihe disease mental 
symptoms ma_y occur, Rimilar to those of general pnresis. 

In well mnrkccl cases the diagnosis is easy. rrhc combination or marked 
incoOrdination with retention of the reflexes and more or less RpaRrn nrc chnr
ncteristic features. The absence of ocular and scnsor.v Ry1nptorns is an impor
tant point. 

2. PRIMARY COMBINED SCLEROSIS (PUTNAM) 

'J'he studies of J. J. Putnam, Dann, Bnsti:mclli, Risien IlussC'll, Collier, 
ancl Batten have separated from among the lesions of the cord a rairly well 
defined clisenRe, chnracterizecl anatomically by a difl'nsc clcgcncralion, often in 
cli5l.crele patches. 'l~he dorsal and lateral column s are conRlanily involved, 
chiefly in the thoracic ancl ccf\'ical regions. The nen·e roots and the gray 
maU~r show no changes. The lei::ions haYe the "appearance o[ a non-sys
temic primary neurone degeneration, not dependent upon antecedent inflam
mation" (E. W. Taylor). 

Of Putnam's 50 cases, 31 were women, all but 5 ahove thirty years old. 
A majorit.Y of the patients were o[ small stature and slender frame. and in 
many there had been a general Inck of vigor and a chronic pallor and debility; 
7 prei::entecl profound am1'mia. There was no Juetic hislor.v. The relation of 
this gronp to ana:omia is interesting. Russell, Batten, nnd Collier make three 
groups: (1) ca,cs of profound an:Emiu (and one may add of cachcxia), in 
which during life n o symptoms were present, but in which there were found 
combined sc leroses of the cord post 1llOl'tem; (2) C:lFieS Of progrc>ssive per
nicious anrernin, in which spinal symptoms have occurred; (3) cases o[ chronic 
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~<:1cro~is of the cord, in which there occur:;, as a secondary ieature, a se,~ere 

anremia. 
The symplums a re both sensory and motor. The onset is usually with 

numhness in the C'xlremilie~, progressirn lo~s or strrngth, and emaciation. 
Paraplegia gradua lly dcn•lops. before which there have beC'n, a~ a rnlc. ~pa,.tic 
symptoms with e-xaggera lcd knC'e-jerk. ~!' h e arms are affected IC'!l.S than the 
legs. ~ l enla l symptoms suggeslirn oi dementia paralytica may occur toward 
the close. 

3. HEREDITARY ATAXIA 

(Friedreich's Ataxia) 

Ta 1861 Frieclreich reported G cases of a form of hereditary ataxi a, and 
the affect ion has usually gone by his name. U nfortunately, para1nyoclo11t1;:; 
nrnltiplcx i s also ca lled Jfri ech eich's disease; so it is best. i[ hi s name is rn~ed 

in co11nertion wilh this affection, to term it Friecl reich's ataxia. It is a ve ry 
differen t disease in many respects from ordinary tabes. Ii may or may not 
be hereditary. -1 t is really a family disease. se,·era l brothers and sisters being, 
as a rule, affected. The 1..f;) cases analyzed by Oriffith occurred in 71 unrelated 
families. In hiR SC' ri cs inheritance o[ the disease itself occurred in onl y 33 
cu~es. \.,.ariouR influences in the parents hare been noted; alcoholism in ·only 
7 cases. Syphili s has rarely been present. Of th e 1..f 3 cases, 80 were males 
and 57 females. rr he disease sets in early in life, and in Griffith's series 15 
oc·curred before the age of two }'Ca rs, 39 before the sixth yea r , 4-5 between 
t he ~ixth ancl lcnth. ·w between the elevrnth and fifteenth. 18 belween the 
i-:.ixtecnlh and twentieth, and 5 between the twent-ielh and twenty-fifth yrars. 

The morbid anatomy shows an extensive scleTosis of the dorsal and lateral 
col umns of the Rpi nal cord. Th e periphery and the cerebellar tracts are usu
ally involved. rrhe ob~e rYa U on s of Deje rine and L etulle are or special interest, 
since they seem to indicate that the change in this disease is a neurogliar 
(edodemrnl) !'dcro~is, differing ent iTely from the ord inary spinal sclerosis. 
According to thi~ view, Fricd rC'ich's diseMe is a g liosis of the dorsal columns 
<l ue to developmental t>rrors; hut the question is stil l unsettled . 

Symptoms.-The ataxia dill'ers somewhat from the ordinary form. The 
incoO rdination begins in the legs, but the gait is peculiar. ]t is swaying, 
irr<'gnlar. and more like that of a drunken man. There is n ot the characteristic 
$lamping gait of the true tabes. Romberg's symptom may or may not be 
pre~ent. The ataxia of the arms occurs early and is very marked : the move
m1,_•nts arc almost cho rriform, irregular. and somewhat swaying. In maki ng 
an.r voluntary mO\·ement the act ion is OYerdone, the prehension is claw like, 
and tile fingers may be ~pread or overextended just before graspi ng an object. 
The hand frequent ly moves about an object for a moment and then sudden!\' 
ponnces upon it. rl'here arc irregular, swayi ng movements o f the head an<l 
shou lders. some of which are choreiform. There is present in many cases what 
ii:: ld1own as static ::i.laxia, that is to say, ataxia or quiet actiou . Tt occurs when 
tlw body is held 0red or when a limb is extended-irregular, oscil lating move
mPnts of tlw head a nd bodv or or the extended limb. 

Sen:-:ory i::ymplonrn are 1~ot usua lly preeenl. The deep r cflex(.'.>s. are lost earl y 
in the d isease, and, next lo the ataxia. this is the most constant and importan·t 
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s;ymptom. The f:kin rC'flrxrs arc usually normal. anrl the pupillary reflex to 
light i• prarlically m•1cr afTcclc1L 

Xystagrnus i~ a charadcrii-tic symptom. .\lrophy of the flptir nene rarely 
occur!:'. ..\ i::triking feature if' early deformity o( the f('Ct. 'l'herc i~ talipr~ 
equinu:-:. aml the patient walks on the outer edge flf the foct. The hig toe is 
flexed don•ally on the fir~l phalanx. Sroliosi~ i:; YCry common. 

Trophjc lesions arc rare. As the di~ca:::e a<h·antC!-; come::; on and 
may ultimately he complete. Some of the patirnt~ ll('Yt'r 

Disturbance of speech i::; common. _I l is uFua\ly ~low arnl ~<'nnning: the 
expression is often dull; the mental power ii:;, a::; a rule, maintained, hut lalr 
in the diFcasc becomes impaired . 

Diagnosis.-Thc diagno~is of lhc di~easc i~ not difliculi when i;:cvernl mem
bers o( a family nre nffeclecl. The orn•el in childhood, the curious form oC 
incoO rdinati on , the lo~~ o[ knee-jerk~, the early bdiprt-: equinui\ the pnt-:i-
tion of the great loc, the f:co li o::;is, the and ~canning Bpccch make 
up an unmi t-:lakab lr picture. Tl1e disca~e o[trn confoumkd with chorr<I, 
with the orclinary [orrn o[ \\liic.:h i t has nothing in c:ommon. \\'ith hereditary 
chorea it !ms certai n s.i milarities, bul usua\ lv lhis di~Cni'C does nol ~el in until 
after the thirtieth year. · 

The affection laf'ls for many years and is inrurahle. ('are should be taken 
to pre\·cnt conlracturcs. 

Cerebellar Type 

There is a form of hereditary de~crihed hy )(nric as arcbrllrLr 
luredo-alo.ria. whieh starts later in l ife. lhl' ag-e ·of twenty, with difla-
bility in the lrg~, but the gait is le::s alaxic tlw11 "groggy.'' 'fil e knee-jerk~ 
are retained. an<l a spastic condi tion of the lrg::; ulti1n<Jt('ly <lcH•lop~. There 
ls. no scolioFiF. nor does club- fool dc,·elop. Ranger Brown's caseF, '2::i in one 
family. anrl J-. H. -N"rff's, 1:1, appear to belong t.o lhis type. The cerebellum 
has been found atrophied in 2 cases. 

4. PROGRESS l l'I~ INTERS'l' l'rIAL HYPERTROPll[C NEUll lT IS m' l Nl'.\NTS 

Dnckr this in1pos.ing t.itl.:? nejerine and HotlaF- <fo~C'rihed a rare and inter
esting affection. ll i~ a f;imily disease, and hegins in cnr ly li fe. 'J'hc s~·mp
toms arc tho~r typienl or locomotor ataxia. to which is added prOf!Tes~i,·e mus
cular atroph_r. with imol\'ement o[ the face an<l ;i hypertroph,r aurl hardening 
of the peripheral nrn·e~ . ~\ fl the name indicate'~. it i~ ;.111 intl·r~tit.ial hyper
trophic nrurilis with ~econdary imol\'e111C'nt of the dor~al <•olu11n1s of the cord. 
This diFc;.1i-:c has been asso<:iatcd wilh progrc::::si'c neural mu:::;ctdar atrophy, but 
Dejeriue ha::; shown that it is quite distinct. 

5. TOXIC COMBIN J>D SCLt;ROSIS 

Certain poison~ cause changes in the lateral and rlor::;al columns of the 
cord lhat rc~emblc those of' the cornhinccl S\'stem disem:•ei-:. They have been 
drmonstratcd in prllngra nncl in crgotism . . Jn pcrnirio111'-i ana'111i~1 nnd maD.'' 
chronic wm:ling di i::en~c:-; th('RC' !'clcroscs occur, and arc bclic,·cd to be due lo the 
action or poi~on~ produced within the s_yslem. 
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C. DIFFUSE DISEASES OF THE NERVOUS SYSTEM 

I . AFFECTIONS OF THE MENINGES 

DISEASES OF THE DURA MATER 

(Pachynicningilis) 

Pachymeningitis Externa.-(:En.EBR1-\L.-Ua:imorrhagc oflen occurs as a 
resull of frnclurc. Jnflammation of tire external ln.ycr or the dura is rare. 
Ca ries of the bone, either extension from m iddle-ca r cl iseasc or due to syphiljE, 
is Lhc prjncipal cause. ln the syphilitic cases there may be a great thickening 
of the inner table and a Jarge collection of pus between t he clura and the bone. 

Occnsionally the pus is infilt rated between the two layers of the dura mater 
or may extend through and cause a dura-arachnit is. 

The symptoms of external pachymcningitis arc indefinite. Jn the syph
ilitic cases there may be a sma ll sinus comm unicating with the exterior. Com
pression symptoms may occur with or without paralysis. 

SPJNAL.-An acute form may occur in syphi litic affections of the bones, 
in tumors, ancl in ancurism. The symptoms arc those of a. compression of 
the: cord. A chronic form is much more common. and is a com;tant accom
paniment of tuberculous caries of the spine. rrhe i;1ternal surface of the dura 
may be smooth, while the external is rough and covered with cascous maS:5l'S. 
The entire clura may be surrounded, or the process may be confined to the 
\'enlral surface. 

Pachymeningitis I nt erna -This occurs in three forms : (1) Pseudo-mem
bra nous, (2) purulent, and (3) hmmorrhagic. rrhc first two arc unimportant. 
Pseudo-membranous inflam mation of t he lining membrane of the dura is not 
usually recognized, bul a most characteristic example of it came unde r my 
obsenation as a secondary process in pneumoni a. Puru len t pachymcningitis 
nrny follow an injury, but is more common ly the result of extension from 
inflammation of the p ia. It is remarkable how rare ly pus is found between 
the dura and arachnoid membranes. 

HiEMORRHAGIC PACHYMENINGITIS 

(llremaloma of the Dura Jllaier) 

Cerebral Forrn. -This remarkable condition, first described by Virchow, 
is Yery rare in general medical practice. During ten years no instance oi it 
came under my obser\'ation at the Montreal General Hospital. On the other 
hand, in the posl-morlem room of the Philadel phia Ilospital, which rccciYcd 
material from a large almshouse and asylum, the cases were not uncommon, 
and within three months I saw four characteristic examples, three 0£ which 
came from the medical wards. rrhe frequency of the condition in asylum work 
may be gathered from lhc fact that in 1,185 post mortems at the Govemmcnt 
Hospital fo r the Insane, Washington, lo June 30, 1897, there were 197 cases 
with "a true nro-membranc of in ternal pachymeningitis" (Blackburn) . Of 
these cases1 45 were chronic dementia, 37 were general paresis, 30 senile de-



mcntia, "..?8 chronic mania, '.?8 c:hronic melancl10\ia. -:?·! chronic C'pileptic insan
ity, 0 a<:utc mania. and 1 ca:-:c irnl.H.:cility. F oriy-brn of the c:a:-:cs were in 
pcr~on~ o\·cr ~e\'l' nty :n.•art'> of age. 

1 l ha!' al~o bcrn fou nd in profound an~mia and other 1li~rasc:- of the blood 
and of the bl ood nsscls, and is said to haYe follo\\Cd ec:rtai n of the ac ute 
fc\'C r1' . Herte r c:1 ll c<.l attention to the not infrequent ote111Tc 11cc of the lesion 
in badly nourished cachcclic chi ldren. 

The morbid anatomy is intcrrsting. Yirchow's Yil'W that the delicate rn::.
cular membrane precedes the hremorrhagc is undoubtedly eorrcct. Pract ically 
we sec one of three conditi ons in these ca~m; : (rt) ~ubdural nu•cular mem
brane~, often of extreme delicacy; (b) s impl e sulidu rnl ha~morrhagC'; (c) a 
combination of the two, vascular membrane and blood clot. Ucrtainly the 
vascular m embrane may exist without a trace of ha!morrhagc-simply a 
fibrou s sheet of varying thickness, pcrmcalecl with large \'essel~, which may 
form beautiful arborescent tufts. On the other hand , the re arc instances in 
which the subclural lucmorrhage is found alone, but it is po~siblc that in 
some of these at least the fo..cmorrhage rna)' haYc dcslroyed all trace of the 
vascular membra ne. Jn some cases a series oi laminatC'cl clots are found, 
forming a laye r from 3 to 5 mm. in thickness. Cj'8is may occu r within this 
membrane. 'J'he source of the h~morrhage is probably the dural vessC' ls. 
Huguenin and others holcl that the bleeding come!; from the vcsseh~. of the 
pia mater, but certainly in the early stage of the condi tion there is no evidence 
of this; on the other hand, the high ly vascular suhd ura l membrane may be 
seen covered with the thinne:.:t possible sheeting- of clot, which has C\•iclently 
come from the clura. The subclural hremorrhage is t1Flrnlly a~sociatccl with 
atrophy of the convolutions, and it is held that this is one reason why it is so 
common in the insane, especially in dementia paralytica ancl dementia ~c nilis. 
We rnC'rt with the conclilion also in phlhi~is :incl \ariou~ eaC'liertic conilitions 
in which the cerebral wasting is as comm on and nlmo:::t as m<1rkc'cl as in ca!'es 
of insanity. KOnig fo und in 135 cases of hoomor rhag:ic p~1chymrn ingilis from 
the Berlin Pathologica l Institute !hat 23 per cent. accompanied phthi sis. 
Atrophy, however, may not be lhe only factor. 

The symptoms are indefinit e, or there may he none at all . especia lly when 
the hremorrha ges are small or liave occurred Yery gradua lly, and the diagnosis 
can not be made with certainty . IIenclachc has been a prominent sy mptom 
in some cases, and when the condition exiFts on one siclc there may be hcmi
plegia. rrhe m ost helpful symptoms for cliagnO:'iS, indicati ng that the hmmor
rhagc in an apoplectic attack is meningeal, are (l) those refe rable lo increased 
intrac-ra nial pn.·~~urc (slowing and irregularity of the pul~e. \'Orniling. com a. 
contracted pupil s, react ing to light slowly or not at a ll) and (2) paresis and 
paralysis, gradually increasing in extent, accomp1micd hy symptoms which 
point to a cortical origin. Extcusirn bilateral clisear::e may, however, exist 

without any symptoms whatever. 
Spinal Form.- Thc spinal pachymeningitis inff'l'llO, dC'scrihed hy Char

cot and Joffroy, involves chiefly the cervical region (P. ccrvicalis hypcr
lrophica). The space between the cord and the dura is occupied by a firm, 
concentrically arranged, fibrin ous growth, whi ch is ~een l o have developed 
within, not outside of, the clura mater. It is a conditi on an:itomically 
identical with the hromorrhagic pachymeningi tis inlcrna o( the brain. The 
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cord is urnally compl'<':"i::cd; the ccntrnl canal 111ay he dilat<'d-hydromyclu:-;
and lhere are seconda ry dPgcncratinns. The rn.•nc mob arc inrnlw•d in the 
:rrowth a nd arc damaged and l'Olllj1rl':"::-cd. The C\ll'lll i~ rnrial.lc. l l may he 
limited lo one :-cg:ncnL but more commonly inrnlvc:; a eonsiilcrnhlc portion of 
the cervical enlargement. The disca:::e is ch ronic, and in some (•a:--ci:: prn;enlti 
a characteristic group of ssrnptoms. ThC're arc inlcn:-c neuralgic pains in the 
course of the nerres whose roots are jm·o!Ycd. They are chiefl y in the arms 
a11d in the cervica l reg ion, and \'ary greatly in intem:i ty. There may be hypcr
reslhesia with nurnbnc:-s and tingling; atrophic cliangrs may develop, and t he re 
ma)' be arC'as of an rosth csi a. Gradually motor disturbances appear; the arms 
hecome weak and the musc les atrophied. particularly in certain g roups, as the 
fl cxors of the hand. The exten sors, on the othe r JrnJl(l , remain intact, so that 
fhc condilion of claw-hand is gradual ly produced. 'J'he gmde of the atrophy 
depends much upon Lile e.xlcnl of inrolrerncnt of the cervical m1 rvc roots, and 
in many caf:.es the atrophy of the muscles of the shoulcle l'S and arms becomes 
extreme. 'The condition is one of cervica l pa ra plegia, with contractures, 
ftex ion of the wri st. and typical main en griJrc. Us11al ly before the arrns are 
g rea t! )' atrophied there a re the s_ymptoms of what the Frcnc· h writers term 
the second stage-namely. inrnh·cmcnt of the lower e.\trcrn iti e:-; and the grad
ual procluclion of a spastic paraplc!!)a, which may derelop i::cnra l mont hs arter 
thr onset of the cli~cai::e, and is due to secondary changC's in the cord. 

The di sease runs a chronic course, lasting. perhaps, two or more yea rs. 
In a few imfanccs, in which symptoms pointed definite ly to this con<lition, 
recovery ha F- inken place. rl'hc disease is to be diRtingui!-\hCrl from amyotrophic 
lateral scle ros is, !'y ringomyelia. ancl tumors. From the IirRt ii is separated by 
the marked serc r ity of the initia l pains in the n eck and armR; from t he second 
hy the absence of the Rrmor,v changes characteri stic of s.yri ngomyelia. From 
certain tumors it is very diOicult to distinguish; in fact, the Iibrinous layers 
form a tumor arnunrl the cord. 

The condition known ::i s ha:maloma of the clura mater may occur ai any 
part 0£ the cord, or, in its !' low, progresRlvc form-pachyrncningitis h:rrn
orrhag ica in t.crna-may be limited t o the cervica l region and prnduce the 
symptoms j11st mentioned . It is sometimes exte11si\·c, and may coexist with 
a similar eoncl it ion or the ce rebral dura. Cysts may occur filled with hrem· 
orrhagic contents. 

DISEASE8 OF THE PIA ~!ATER 

(. 1 cule Cerebra-spinal J,cplo11ieni11 gilis) 

Etiology. -Under cr rehro-spinal feyer and luhrrculosis the two most im· 
portant fo rms o[ 11H.' 11i11gi ti s have hecn Llcecr ibcd. Other concliti orn; with which 
men~ngili::; i_s as~30ciatcd arc.: (~) The acute fevers? more particularly pneu
monw , erys ipelas, and sept1 c.rmia; Jess frequently sma ll-pox, typhojd ferer, 
r-carlct f evc r,_meaR les. influenza, etc. (2) Injury or disease of tlic bones of the 
skul~. In lh1 s g roup by far the most frequent. ca u:::c jg n ecrosis of the petrous 
port•on or the l?111 1_w_ra l bone in chronic otili!:: . (;3) E'.rlen~ion from disease of 
the nose.. 1\1en111 g 1t1 s ha s followed perforation of the sk ull in sou nding the 
frontal s rnuscs, !-i uppurati\'C di~casc of these sinn!'e$, and 11 cc1·oe.cs o f the cribri
form plate. As mrnlionc(l under C't'rcbro-spinal fcYe r, the infection is thought 
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to he po~sib l r lhrnugh lhC' nn!'('. ( 1) .\s n fl'rn1i11al i11frcfio11 in rhronic nrphri
li!-l-, art<·rio-:-dero!'is, lu·arl di:-:f'llSl', gout. and the wasi ing disPa~es of children. 

' r hc followin!! l'tiologicnl table or the chic[ acute forms or meningitis may 
be U!'Cful to the !'ludenl : 

l. Tub!'rculous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... Bac illus tuberculosis. 
(a) Secondary lo pneumonia, en-

2. P n rum o- dorardilis, etc. 
c·otric. (b) ~econciftry to disease or injury 

of cranium or its foss:.c. 
(n) Following loca l diseasc of em-

3. Pyogenic. nium or a local in fec tion elsewhere. 
(b) T erminal infection in variow:i 

chroniC' malad ies. 

I. ,~~i1~~:~~~;. lh~:~i:LYl~~~~~Tf:~~:, ~~r1~11~~\gti~:\~~ 
infl'et ions. mycosi::i:, and other acute diseases. 

Pneumococcus. 

Various rormsof staphy
lococci an<l streptococci. 

Typhoid ba<'illus, influ
enza bacillus, diphtheria 
bacillus, gonococcus, etc. 

Morbid Anatomy. - The basal or cortical meninges may be cl1iefl y attacked. 
'l'he cll·grce o( inrn!Ycment or the spinal meninges varies. In the rorm a:::so
c-iatc>d with pneu monia and ulceratiYe endocardiiis the clise:u;e is bilateral and 
11~11ally limitl'tl to Uw cortex . Tn extension from disease or the e;.ll' it is often 
unilateral and may be accompanied with ab~ce::;s or with thrombo~is or the 
!'.inu~P~. Jn the non-tubercu lous form in children, in the meningiti s of chronic 
Bright's <.fo:e<1S(', a nd in cacheclic conditions the !)ll)o":C is usua ll y i1woh·ed. Jn 
lill~ ca~el'i sQl·ondary to pneumonia t he erTusion beneath the arachnoid may be 
H' I'_\" thick and purulent, com pletely hiding the C'O llYOlulions. rJ'he ventricles 
al ... o may lie invol\'cd, though in these simpl e fo rm s they n1rely present the 
di!'.tcntion <llH.l ::;oftcni ng which arc so frequent in the tubercu lous meningit is. 
F or a 111on' clt1lailccl clr~cription the student is refcrrrd to the 8Cclions on 
cerebro-:.::.pinal feYC' I' and luberc:11lous meningitis. 

Symptoms. - The C'li nic·al features or meningitis ha,·e already been dc
~crihci1 al length in the di~cases jm:t referred lo. and l shn1l here give a gen
cnil i-umma ry. Corl iC'al meningitis is not to be recognized by any symptoms or 
set of BJlllptom:-; from a condit ion which may be produced by the poison of 
many of the spt•cific fc,·ers. Jn the cases or ::;o-call cd ce rebra l pneu monia. un
l e:"~ the !ia:"e is inrnh(•d and the ncnes affected, the disease is unrecognizable, 
since icl('!ltir1d :o;_rmptoms may be produced by in tense engorgement o[ the 
nwninge:::. In typhoid fever, in which meningitis is very rare, the twitching~. 
spn~m:.::.. and retractions of the neck arc almo~t invariably ass.ociated wit h 
cert>hrn-spina l congestion, 11ot with meningitis. Actual mcningilis does, how
ewr, orc· ur in typhoid fe\'er, ::rnd typl10id bacill i maj' be p rc~cnl in the exudate. 

;\ knowlt.•ilgc or Lhc cliology giYCS a very important clew. r:l'hus, in mid<l le
ea r lfo.;pa:;e the llevclopmcnt or high fe\•er, delirium, \'Olllit ing, convu lsions, and 
retraction of the head and neck would be e:dremely suggesti ve of meningilis 
or ah~cl'S?. Headnc·hc. which may be scYcre and continuous, i ~ the most com
mon Byrn pl om. While the pa t i e1~t remains conscious this is usua lly the chie f 
complaint, nncl e\·cn when semicomatn~e he rnay continu e to groan an<l to 
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plnre l1is hnncl on l1i s hea d. Jn the fcrer~, parlirularly in pneu monia , there 
mny he no rompln in t oC hraclache. Delirium is frr riuently ea rly, and is most 
marked wlwn lht• feH•r is higl1 . Conrnlsiom: are ]e!'8 common in s impl e than 
in tubercnlous meningHis. rrhey were n ot pre~enl in a single instance in the 
cac;:es which I hare i::ern in pneumonia, nlcc>ratire encloca rdiii !-l-, or !'eplic:rmia. 
Jn the si m ple' meningitis or ch ildren they may occur. Epileptiform attacks 
which com£' and go a rc high ly characteristic of direct jrritation o[ the cortex. 
l~i giclily arnl !'pasm or twilchings or the muscles arc more common . Stiffne~s 

and rctrnction of the mu:::clcs of the neck arc important sy mptoms ; but they 
are by no mcnns co nl'.tant, and are most frequ ent when the inflammation is 
extcn:.irn on the mciningcs o( the cervical cord. The re may be trismus, gritting 
of the teeth, or spastic contraction of th e abdominal muscles. Vomiting is 
a common r.;y mpto rn in the rarly stages, parti cularly in ba si lar meningitis. 
Const"ipnlion is 11 i::. 11nlly prci::cnt. In the late r.;lagc1; the uri11e and freces may be 
passecl inYolunlar ity. Opti c ncmilis is rnre in the meningit is of the cortex, 
but is not unC'omm011 wh en the ba::e is in volved . Lcuhe lays stress on the 
hypcrfl'!-lhesia of the skin and muscles, e~pec ially of the mus.cles of the neck 
and rahcs. 

Im portant symptoms arc due to le:: ions of the nerves at the base. Stra
bi::mus or ptosis rna.r occu r. '!'he facial nene may be in volved, producing 
slight paralysis. or there may be damage to the fifth nerve, producing an
:r::thc::ia and, if the Gasscrian ganglion is affected, trophic changes in the 
cornea. 'l'he pupils arc at first contracted, subsequentl.Y dilated, ancl perhaps 
unequal. The reflex e:: in the ext remiti es are often accentuated at the begin
ning of the di sease; later they are diminished or entirely abolished. Ilerpes 
is common. particu larly in the epidemi c form. 

Fever is prcs.cnt, moderate in grade. 1'arely rising above 103° . Jn the 
non-tubcrcul oui:: lcplomenjnp-ili s of dchililated cliilclren and in Bright's dis

thcrc may he liltlc 0 1· no revcr. The pul;:c mny be incrca r.;cd in frequency 
though ll1i s is lmmual. One or the striking features or the disease 

of tile pulse in relation to the temperature, even in the early 
~:ta ge!= . Sllb;:cqucnlly it mny be irregular anrl still ;: lower. 'rhc very ra.pi~l 
em aciati on whiel1 orten occurs is clo11htlcss to he re ferred to a disturbance of 
the cerebral influence upon metaboli sm . K crni g's r.; i ~n has been dei::.crihcd 
under ccrchro-i::.pinal fever. There nrny be a conromita nt r efl ex of one leg 
when pn;:sirc fl rxion iR made of the other (Brudzinksi's i;; ign); and when the 
neck is bent forwa rd there is fl ex ion of the legs both at the knees and hips. 
L11111bar punrturc is cxccerlingly valuable for din:rnosi:::.. H may be that a 
turbid fluirl inclienlcs nn ncu le non-tuberculous mcning'ilis. At first tl1e fluid 
may be only opak:occnL A close relationship exis ts bclwrcn the severity of 
the sym ptom;:, the height of the pyrexia, and the degree of turbidity (Connal). 
As a rule a preponderance of polynuclcar Jcueorytes is present with the mcn
ingoeoeeus or the pyogcnic organisms ; a mononuelenr ex uda te is characleri ::.ti c 
of ti1brrru losis. 1 t is lo be remembered tha t in tubrrcu lous mr nin(Jitis the 
fluid i ~ u;:un lly rlenr; in only one of G9 casrs was it opalescent (Connal). 

'freatment.-'l'hcre are 110 remedies which in any way control the course 
of aeufr mrningitis. An irc-hng should be applied lo the head and, if the 
subjeC't is young and full hlriode<l. trenr ral or local drplelion may he practised. 
Absolute rest and quiet should l1r cnjoi ne<l. When di ;:ea::.e of the ear is 
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present, a surgeon ~houl<l be early called in consultation. and iC thC'rc are 
symptonrn of mt1ninµ-o-cnccphalitis which can in any wny be localized trephin
ing- should he pracli~ed . An occasional saline purge will do more to relie,·c 
the cong(·~tion than blisters and local depletion. The warm baths. as rccom
mcnclcd hy Aufrccht and described under cercbro-spinal fe\'cr, should be gin~n 
c,·ery three hours. It is possible that recovery may follow in the prinrnry 
pn<'11mococc11s form (Netter) . If counter-irri tat ion iR <ll•emccl essential, the 
thcrmo-cauiery may be li gl1Uy applied to the back of the nrck. Large clo~es 
of the pcrchloridc of iron, iodide of potassium, and mercury are recommended 
hy 80mc author:;. Tlcxamethylenamine in doses o[ GO grains (..J gm.) daily 
may he l ri('d, as Crowe has shown that it is excrct('cl in the ccrcbro-spi nal fluid 
arnl conlro l ~ the growth or organisms in the lll('lling('S. 

rrhe npplicntion or: an ice-cap, attention to the bowels and stomach, and 
k('cping the fc\'er within moderate limits by sponging arc the nccc~sary meas
mrs in a di~cnBc recognized as almost hwariably fatal. in which also th!'.' cases 
of reco\'ery are extremely doubtful. Lumbar puncture may be used as a 
thcrapeulic mc:Uittl'C. 

Tlir posterior basic meningitis or Gee, Lees. and "Barlow is the Bporadic 
form of c(·rcliro-spinal feyer and has been already described. 

Meningism.-Sometimcs spohn of as the s,vndron1C' of Dupre, thi~ is a 
conrlition in which there ::ire symptoms or meningitis, but poi-it mortem the 
charnrtrri!"tic patholof!ical changes are not present. It is practically the con
dition 1lPH·ribC''l formerly as meningeal irritation, and is sren most frequently 
in l11r acute fc\'ers of children, particularly in pneumonia and typhoid fe\'er, 
sonwtim l'i-; in alcoholisrn and in middle-ear cli:.:ense. 

Chronic Leptomeningitis. - This is rarely seen a1iart from syphilis or tuber
culosis, in which the meningitis is associated with the grnwlh or the 
lomala jn the meningrs and abont the ve:.:sels. rrhe symptoms in cas~s 

arc c::dremely var iable, depending entirely upon the situation of. the growth. 
rl'h<' epidemic mcningilis may run a very chronic course, bnt of al l fol'ms ihe 
pm:terior basic mny be the most protraclecl, as cases have been described with 
a duration of a year or more. Quiueke's meningitis serosa is considered with 
hydrocephalus. 

II. SCLEROSES OF THE BRAIN 

General Remarks. _rrhe supporting tissue of the central nervous system 
is the nl'uroglia, derivrcl irom the eclo<lerm, with distinct morphological and 
clwmil'al character:::.. rrhe meninges are compos('d of trur conneclive tis::ue 
cleri\·ed from the mesoderm, a little of which enters the brain and cord with 
the iJlood-ve::::cls. The neuroglia plays the chief pnrt in puthological processes 
\\ ilhin the central nervous system, but changes in the conneclive tissue ele
menls may al::.o hr im portnnt. A convenient division of the cl'rehro-spinal 
sclrrosC's is into cl(lgcnerati\'e, inflammatory, and clevC'lopmentnl form:-;. 

The df',qeneralfre scleroses compri::.c the largC'st :incl most important sub
c]i,ision. in which provisionall.v the following groups may be mndc: (a) rrhe 
con1rnon ::.reomlflrv drgcnerai ion which follows when nC'rvc fibres arr cut off 
from lheir trophi~ rl'nfres; (b) toxic forms, among which may be placed the 
sclero~('s from lead and ergot, and. most important of all, the scleroses o( the 
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rlor:-:nl column~, d11p in ~11('}1 n lnrge proportion of cn:::C'S to thf' virus of :'_rphili:;; 
(c) the sclC'l'O!-lis ;.ts~ociall'd with change in the ~malil'r arll1 rit•s and capil lar i{'S, 
which is met with as a senile JHOCl'~:: in the convolu tions. 

rl'hc i11j/w11111a/ory .«1c/eroses cmbrnce a Jess important and ](':-:~ C'xienSi\C 
group, compri~ing ~l'('O!H.1ary forms wh ich folllrn· irri taliYC inflammation 
about tumor!=, forcig-n bodies, h::cmorrhagcs, and abscess. P os:0; i!Jly a sim ilar 
chnngc may follow the primary. acute encephaliti s. which SLriimpcll holds i:; 
the initial lesion in the cortica l sclerosis which is so commonly found post 
mortem in in fa nti le hcmiplcgia. 

The developmental scle1·oscs a re believed to be of a purely ne urogliar cliar
aclC'r, and C'm bracc lhc new growth about the central ca nal in syringomyelia 
and , according Lo recent French writers, the scle rosis oi lhe dorsal columns 
in Fl'icdr<'ich's ntax ia. 

Analornicnlly we meet with the following varieties: 
Miliary sclerosis is n lerrn which ha s been appli ed io ee,·e ral different 

con dition:.;. 00\rC'rs mentions a case in wh ich there were grayi!'h red spots at 
t he juncii011 of lhc white and gray matters, and in which the neuroglia was 
increased . rrhere jg a lso a cond ition in which, on the surface or the convolu
tions, there are sma ll nodu lar projections, varying from a hal[ to fi ve or more 
millimetres in diameter. 

Diffuse sclerosis, which may inrnh·c an C'n tire hemir.;pherc. or a si ngle 
lobe, in which case the tC'rm ulfrose lobaire has been applied to it by the 
F1·ench. H is 11ot an important condit ion in general med ica l practice. but 
occu rs most frC'quC'ntly in id iots and imbeciles. Tn extrn~ i ve co r tica l f"C lerosis 
or one hemi~phel'e lhe ve,ntr icle is usually clilatC'd. The symptoms o[ this 
cond it ion depend upon the region affected. The re may be a considerable 
C\lent or f.:clc rosis without symptoms or without much lll('lllaJ impairment. 
Jn a majority of cases there is hemiplegia or cliplegia with imbecility or 
idiocy. 

Tuberous Sclerosis. - In th is remarkable form, whicl1 is also known as 
hypert rophi c sclerosis, there a re on the convolutions areas, projecting beyond 
the surface, of an opaque while color and exceedingly firm. The sclerosis 
m ay not distmb the symmetr_y of the convolution . but simply cause a great 
enlargement , increase in t he densi ty, and a change in the color. 

These three forms are n ot o( much practical interest except in a~~y1um and 
institution work. rrhe fomth variety forms a well character ized disease oi con· 
siderable importance, namely, multiple sclerosis. 

Multiple (Insular: Disseminated) Sclerosis (Sclfrose en 7Jlaques.)
DEf<'lNJTION .-A chronic affect ion of the brain and cord, characterizecl bv 
localized areas in whiC'h the nene elements arc more or less rep!:lced b)· 
neuroglia. rl'h is may occur fo the brain or cord a lone, more commonly in both. 
. ETTOLOOL-Th~ cau~? is un_known . Ka~iler, M aric, ancl others assign great 
1mpo ~·tn11ce to the 1nfert1ous diseases, particularly scarlrt fe,·er. ln jury has 

~~~~::;~~all~c~;;~~~~1~ 11~~~r~ni~;~~ f;~1~fy ~~~ ~~m~~~~~kil'.~.young persons and in 

l\ roR.BJD ANATOim·.-rrhe sclerotic areas are widely dist ri buted through 
the bram nnd con.l, and cases limited to eith er par'l a lone are a lmost un~ 
known. rrhe grayish red areas arc scattered indifferently throuah the white 
and gray maller (E. \\'. Taylor). The patches are most abu~<laut in the 
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nf'i,!!hhorhond of the ventrirh·::;, and in the pons. rC'rebellum. basal :ranglia, 
nn<I the llH'dulla. rnlC cor<l may be only ~lightly im·ohed or there may be 
very many arl'a,:; throughout its length. The ceniral region is apt to be 
mo~t aff('rted. The nene Toots an<l the branches of the eauda equina are 
often attacked . II istologically in the sclerosecl patches there i~ a degeneration 
of the me<l11llary shl'alh$, with the persistence for some time of the axis
eylindcrs. Tlwi:;c naked axis-cylinders are thought hy ~orne to be new formed 
nen·e fibre._.. Arcompanying this there jg marked prolireration of the neu
roglin, tlw fihres of which are denser and firmer. 8econdary degeneration, 
although rel11tin1ly sli ght, does occur. 

8n.1 PTO:\IR.-'l'lw onset is slow and the disea!=-e is chron ic. Frrbleness of 
the !(•gs with irrcguln r pains and stiffness are among the early symptoms. 
Jnrlc1cd, 11w rlinirnl picture may be that oi spai.;,tic paraplegia wiLh great 
incn·n~c in Ow reflexes. '!'he following are the mo:;:t impo1·brnt features: 

(a) "\'oliliunal Tremor or So-called Intention Tremor.-'l'hcre i1' no pnral_v 
sis of the ar·ms, but on attempting to pick up an ohjC'C'l there is lre111blin£? 
or rapid osci ll ation . A pnlient may be unable to lift eyen a glass of water 
lo the mouth. rrhe tremor may be marked in the lrgs, and in the head, 
which ~11akes as lie walh. When the patient is l'<'<'t11nhent the muscles 
may be 1wrfcclly quiet. On attempting to mi::<' lhe lwnd from the pillow, 
tr(•mlJling nt once comes on. (b) &canni11g 8p!"ech.-'l'hc words are pro
nounced :.: lowly nncl :.:rparalcly, or the imli\·idual syllable~ may be accentu
ated. Thi~ i-tucralo or syllabic utterance is a common feature . (c) Nys
tay111us. a rapid os<-illatory mon~ment of both eyes, is more common in r1u\tiple 
Rclermds than any othrr nffection of the nervous syslem. 

Srnfalion i:-; • unaffC'c-lcd in n majority of th~ rases. Optic atrophy may 
occur cnrly, hut is u~ually parlial. rarely leading lo complete hlindness. The 
i;:phi n rlC'r~. as a rulP. are 11naffcclcd until the last stages. Mental debility is 
nol un<•ommon. lknwrkablc remi;;:sions occur in the course or the disease, in 
which for a th11(' all lhe symptom:;; m::t)' improYe. Yert igo is common, and 
f\l('re ma,r he :-:udrlrn apoplrctiforn1 nltn.cks, surh a~ occur in genern l paresis. 
The pr<'H..'llCC' of thr rxfen:-:or plnnlar rcArx (Babinski sign) and the nb~ence of 
the ahdnminal rPfi<'Xf'i'\ 11rr common. 

'l'IH' s,r111plom:<. 011 l11e whole, are exlraonlina1·i ly variable, corrc:<ponding 
to thr \t'I'." irn•gu lar di~lribulion of the nodules. 

I )1 \t::\O~JH .-'l'lir 1lio1µ-no:-;i~ in well marked rn:=:es is easy. Yolitional tremor, 
~canning- Rll('C'rh, nml ny:<lagmus form a characlrri:-:tic symptom-group. '''ith 
thi~ there i~ usunll,v more or less spai;:.lic weaknesH of the legs. l"'araly!:iis agitans, 
N'rtain ra~C':; of g-<•1wral part's.is, and orcnHionally hystNia may simulate the 
di!'C'aEc n•ry C'IO:-;t>ly. If ill(' ca~r is not s.een uni ii near the end the diagnosis 

h\' impo!":o-ihlc. Buzzard holds that o-C all org-:rnic dis.caseR of the nerrnm; 
di~H{'111inah'd Rclcro:-1is in its early stages is that which is mo~t com

monly LlkPn for hyt'trrin. 1'hc points to br n•\ied upon in the differentiation 
nrr. in onh·r of in1porlance, optic atrophy. the ny:.;tagmu:-:, llic blnclder di$turb
anc·l·:-:. \1he11 1m·t'{'nt, ancl the rnlitional tremor. The tremor in hysteria is not 
rnlitin11nl. l rnilatern l ("3t'C':O:. an• rcrordPd. 

}' . ..:t11do-scf1•n1si...;-thc W1.•:-;tphnll-Htriimpell diseasC'--i:-1 a rare cond iti on 
:.:irnn lnf ing m11llipll' sclc roRis and not often cli:::lingui:.;hed from ii du1·ing life. 
J\lenf:il ch:inges a rc more prouounce<l, the tremor is more exaggerated, the 
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nyi-ta:nn11" not ahrny:;:. prri::rnt. and the g-nit morC' airrxir. Tt :::C>t~ in <':1r\irr. 
somd1mt"s in the firi-:l clrcadc, and in a majority of the c·a~CR no k:-.inn~ l1<n~ 
been found post mortem. 

rrhc l'J:OGNO~IS is unfnrnrablc. Ultimately, lhe patient, if not rarri1'1l nff 
by some intcrcurrent affection, becomes hedridclcn. 

TRK\TMENT.-No known treatment has any inAucnce on tl1e progrei::s o[ 
sdcrosi1' of the lnnin. XC'iihr r the iodic.lei:: nor mercury Jinn' the !'iligld_c•-t 
cffrc·t. but a prolonged C'Ou r:oe of nitrate of ~il\-cr or arsenic may be tried. 'J'lw 
X-rays hare been used with success (Raymond). 

D. DIFFUSE AND FOCAL DISEASES OF THE SPINAL 
CORD 

I . TOPICAL DIAGNOSIS 

From the symptoms presented by a spinal cord leRion it is poi::~ihle lo 
determine more or Jess accurately not on ly t.he segm ent.:J. I lcn'l hut nl~o the 
tn.rnsur:.:e extent of the segment.a l in YOh-ement. The cffc'Cis of an injury or 
of disease may be circumscribed and inYolrn the grny mnttcr of fhC' :.:('gmcnt or 
the tracts running through it; it may be more e\tenr-:.irc and inrnhc thc C'Onl 
inn gh·cn Jere! in it.s entire tranr-:.rerse extent ; finally, there arc ca~e!=: in whic·h 
only one lateral half of the cord is implicated . It is ll'ell ror the 't111lent to 
linrn a defi ni te routine to iollow in making his exnminaliom, for ench fndor 
may be helpful in drtcrm ining the site and charac:t.r r of the l c~ion. ~ome of 
the more importnnt po ints to obsene arc the following: ( I ) subjrrlfrr scn:::a
l£on:::, pnrliC'ularly thr characte r and seat of pain, if any he prr~rnl. rnch n~ tlic 
radiating pains of dor:.:nl root compression ; (2) the patient'~ atfit11dr. a~ the 
position of the arms in cervica1 lesions, the character of the respiration, whether 
diapliragmatie, etc.; ( 3) motor symptoms, the g roups of paralyzed mueeles 
ancl their electrical r eaction ; (·1) the sensory symptoms, lnchuli ng l r~ti::. f l•l' 

inclual, thrrmic, ancl dolorous impre:.:sions, for muf:lclc f::Cn~r . bone r-:.c1 rwntion. 
etc.; (5) the condit ion of thr reflr:res, both the tendon and the ekin reflexes ns 
well as thoi::e for the pupil. the bladder and rrctnm, rte.; (G) the sudarc frm 
pernhue and condi t ion o( moiF-ture or dryne~s of the skin, wh irh gfre~ an irnli
ration o [ 1·aso-moior parnlysi~. The table on pngrs SDR-HOO aml the fi,!!Ur(·~ on 
pngcs VOG and 907 wi ll be U$cful while mnkinp- an examination. 

Focal Lesions.-We have seen that a lesion inrnlving a definite part of lhe 
gray matter of the spinal cord, owing to clcetruclion of the cell bodies of t he 
lower motor neurones and consequent degeneration of their axis-c}'lindcr proc
esses, is accompa nied by a loss of power to perform certain definite movements. 
Thim a dis.case, such as anterior poliomyelitis, rnay give as its only ~ymptom a 
chnrnctcristic flaccid paralysis. and the seat o( the lesion is rC\'Caled hy the 
nnrncles involved. lf from injury or disease a l c~ion invol\'cs more Um;1 the 
gray molter and, for example. if t he neig-hboring fibres or the pyramidal tract 
be nfT0"ted there may he in addition a spastic p:m1lysis of t.hr muRrlrs whose 
cent.res 11~ ir ·11ic lowrr lrY<'ls of the cord. 'The dcgr0e or snrh a parnly~is de
pends upon the inte!', ity of the lesion of the pyramidal tract and may vary 
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from a ~Jig-ht WC'nkncs~ in dor~nl flC'xion of the nnklC' to :rn ahrnlute nf 
all thC' rnu:'c·ll'~ ill'low tlte lC':-:ion. .\ gain, if thC' afferrnt trnC'ls of c·onl :irt' 

affc'C·tt.•d !"l·n~ory i;:y111pt0ms may be added to the motor pal~,r. There may IJ~ 
di:-<turhan(·('s of pain and temperature sen:;e alone or toud1 al!<O may be af
fed('(l. Thi!', howeyer, is more rare except in !=Crious le~ions. The uppC'r 
J;orilrr of <lii::turhr<l sm::.ation often indicate$ mo!=t clearly the Jere! of the 
di-=rnc:e, e:-opec·iall,Y when this is in the thoracic region wher~ the rorre:'ponding 
lcH'I of motor pnraly:;is ii:: not (lasily dcmonRtratecl. 1t is unu!=trnl for entancons 
anR~c:llw1:ia in orgnnic IC'<.:ionR of the cord to extend ahore the lrrrl of the second 
rih nnd thr tip of the ::.houldcr, for this reprc~ents the lower border of the ~kin
fil'ld or the fourth ce rvical (see sensory charts), and as tlic cl1icr centre for the 
diaphragm lies in th iR segment. a lesion at this ll'rel i::;uflic-i<•1dly io:c rious to 
cau~e Renf;ory cliRturhnnccs would probably orca~ion motor parnl:rf;es as well 
nncl would cnfi rely Rhul off the movements nere!'!~nry for respirnlion. It is 
to be note<l that the drrnon~(rable upper borcl<'r of lhr ana»ll1etie field may 
not quite l'Carh lJrnt 1rhicl1 represents the Jere} or the l<1Rion. '!'his is due to 
the funcl ion al o\·rrlapping of the scgmmtal skin-fielil:-; (Shcrrington) and 
applies more to touch than to pain and temperature. There is often a narrow 
zone or hypenr:?.thcsia ahore the amcS:thelic region. 

Complete Transverse Lesions.-\\'hen the lran"·ef'e le;ion is total and the 
lower part or the rord if; cut off entirely from aboYc. therC1' is complete sensory 
and motor paralysis to the segmental lerel or the injury, and the tendon re
flexes, whose centres lie below. are lost instead of being exaggerated, as they 
are apt lo be in ease the lesion is a focal one. The symploniatology of total 
trans\'erse lesions, in man has thus been gi,,en hj• ('ollier. (1) Total flaccid 
paralysis or muscles below the level of the lesion. (8pa:-.tie paraly:.:is indieale~ 
that the le;ion is incomplete.) (2) Permanent abolition of the knee-jerk and 
other deep reflexes snppl iecl by the lower segment' of lhe cord. (3) A rapid 
wm:;ting or the pnral.vzccl musc:les with a loss of the frtradic excitabi li ty. (-1) 
T he fl,ph inclN~ !OS(' their lone nncl there is dribbling of mine. (5) rr herc is 
Loi al ana'Rlltcsia to the IC'vel or Lhc 1e~ion (Lhc zone of hypera'slhesia is rarer). 
(6) rrJte On ly sign or ~('Jf-nciion l'('lllaining is in the 0C'<'aRiOn:1J presence, though 
in rrdurrd degree, of cntain Rkin reflexes fluch as the plantar reflex with its 
dorf:al fl rxor refl,pon~r in tht.> great toe. 

Unilateral Lesions. -' l'hc motor ~.rmptoms, which follow lesions limited 
to one l3tcral lrnl r of the cro~s section of the spinal rord, arc confined to 
one side of the body; they arc on the same side as the lesion. At the level 
or the lesion, owing to de~truction of cell bodies of the lower sy~tC'm of 
neurones. lherr will be found flaccid paralysis anil at rophy or those rnuf:cle~ 

whose centres or inncrrntion happen to lie at this le,,et. Owing to degeneration 
of the pyrnmidal trart. the mu~cles whose cenll'cs be at lower lr\'els are also 
pnralyze<l, hut they retain their normal cleclrical reactions, become spastic. 
and do not nlrophy to nny great degree. 

The srn~ory symptoms arc peculiar. On the side or the les ion corresponding 
to llir segment or io:egments or the cord i1wolvcd there is a zone or anresthesia 
to nil l'orms of srn:-::dion. Below this there is no lot:s in tlw perceplion or pain. 
tempernlure, or touch. Tn<leecl , hypcr::esthesia has been dC'serihcd . .i\lnsele sense 
is disturbed, and lhe ability lo appreciatr the size, consi::;trncy, weight, and 
shape of an object. On lhe side opposite to the lesion and nearly up to its 
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1en'I thl'n' is romplrtr lo~s of perception for pain ancl temperature and there 
may hr ~ome dulling or tactile sense as well. 

The following table. slightly mod ified from Gowers, illu:-;iratrs the clis
trihulion of lh1.1~e symptoms in a complete hemi-lesion of the cord : 

Cord 

~~~~ ~~ ~~::~~ :~~~~:: ~~~~~J~:!f~:.~ia. I Lesion. 
Lowr'r !:iC'g1 1111nl l )' p C' of pani.Jysisl 

with atrophy. 

senea-

1 

]pr-;,..,rnrd and 

l\ l uscular power normal. 
Loss of SC'nsibiliLy of skin to pain 
and t <'mpl•ral u re. 

Museub.r scnsc normal. 
Refl ex art ion normal. 
Trmp<'rnt ure same as that above 

lesion. 

Thi~ combination of symptoms was first recof._.rnizcd by Brown-Sequard. 
afte r whom it ha s heen named . It is comm on in syphi litic clisem.es of the 
cord, tumors nnd ~trih-wo11nd s, and is not infrequently a ssociated with syrin
gomyelia a n<l h:i:•morrlrngC's into the cord. H is only in exceptional cases. 
of cour:<C', thnl the h•:-;ion i8 ah8olutc]y limited to the h C'm i - ~C'cl i o n of the 
cord and lhc ~ymploms consequently m~y vary somewhat in degree. 

II. AFFECTIONS OF THE BLOOD VESSELS 

l. CONGES'l'ION 

Apart from act11al myf' liti s. we ra rely see post mortem ev idences of con
f!eslio n of t hr i:;p inal cord. und, when we do, it is usual l;r l imited e ither to lhe 
gray mailer or lo a dcfinHc portion of the organ. The whilC' matter is rarely 
found c011grsicd, rvc n when inflamed. The gray matter often has a reddish 
pink tint. hnl rnn1ly a deep rcclcli sh hue, except when rnyc liii s is present. If 
we know little nnatomirully of conditions o[ conp;csiion o-f the cord, we know 
less cl iuic:n lly, for there are no features in any way characteri stic of it. 

2. AN.iEMIA 

So. too, with ihi!l. Rlalr. There may be extreme g rades of an remia of 
the corrl wilho11L symptoms. Jn chlorosis, for example, there are rarely 
symptom~ pointing lo the ro rcl. and there is no reason to suppose that such 
~~11~;~1i/~.ns ns hrnrine~s in the limbs and tingling are espec ially associated with 

Profound n1HPrnia of the cord follows ligoturc of the aorta. In experi ments 
mad e in Welch\.; lnhondory hy IIe rtC'r it was found that within a. few 
moments nffcr thr nppliration of the ligature to the aorta paraplegia came 
on. Parn l y~i:-; of the sphi nders occurred, but less rapid ly. Observations 
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made by Hal8lcd on occlu :::ion of the abdominal aorla in clog-l'i h:nc shown 
that paraplegia OCCUI'l'i jn a Jarg-c pcrccnla;IC of C'il~l'S, many of which, how
ever. may rcCO\'Cr as the collateral circulation i:- r:.;.talili~·dwd. Jn the fatal ca:<cs 
Gilman found cxtcn!-= ive alterations in the cel l hodic:-; of the lnwer part of the 
cord with clcgcm'rations. This condition is of int('re:.;t in co1111C'dion with the 
occal'ional rapirl dc,•clopmcnt of a paraplegia after prnrul"C ha'morrhagc, U:"ll
ally from the stomach or uterus. Jt mas come on al <HWC or at the end of a 
week or trn clays, and is probably clue to an anatomiC":il dwngt' in thr m·rn• 
t? lements s imilar lo that produced in llerlcr's cxpcrirnenb. 'l'hc clcg-cncration 
of the clonml columns of the cord in pernicious ana:-111ia has already been 
described. 

3. E~IBOLISM AND 'J'JJ ROMJJOSlS 

Blocking or lhe i:: pina\ :id.cries hy ernholi l':llTl,r oc·cur:::. H may he pro
duced exprl'imenlally, and Money founcl lhal il wa~ a~~OC'ialrd with chorL·i
form mo\'ements. Thrombosis o( lhe ~nrnltc r Yc:--~l·I~ in l'<innect.ion with C'rnlnr
teritis plays an important part in many o[ lhe acute an<l chronic change~ 
in the cord. 

4, ENDAR'rnRITJS 

It is remarkable how frequent.ly in prn::on:;; O\'Cl' (ifly ll1r adrriei' of the 
:::pinal cord arc foun d :::c lerol ic. The following form:- may he nll't wit.h: 
{l) A nodular pcri-arteriti:; or crnla rtcriti~ a:-!'OC'ial<•d with !'yphili:; ancl 
son1eti mcs with gummata of the meninf!C:::; ('Z) an a1frriti:; ohlilNan:::, with 
f!rl'at thickening of the inlima and narro,,·ing of thr lumen of the vessel::, 
i1wo!Ying chiefly the medium and 1argcr-sizcd arkrit>)':. )liliary aneurisms 
or aneudsms of the larger vrEsels are rarely found in the l'pi nal cord. 

5. H .tEMORHllAGE lNTO THE SPINAL ME~JHHANES; 11 .-E~ l.\'J'OHH llA C lllS 

Jn mcningral apoplexy, as it is callccl. the blood may lie hctwecn the 
dura mater and the spinal cana l-extra-nu.'ni ngea l ha•morrhage-,)1' within 
the dura maler-inlra-mcningcal kcmorrlrngc. 

Extra·meningeal hremorrhage occurs Ul'ually a!'i 11 n•:-ult of traunrnti--m. 
The exudation may Le exlemdve without comprc:-:;;ion or th(' C'ord. 'l'hc blood 
comes from the large plcxu!'es of Yeins which may i;u1Tou11<1 the dura. 'J'he 
rupture or an :.rncurism into the spina l canal may produc:e e:den~i,·c and rap
idly fatal h:rrnorrlrnge. 

Intra·meningeal hremorrhage is a Jess frequent rci-;uli or trauma, hut 
in general is perhaps rather more common. U is rarely t'xknsirn from causes 
acting directly on the spinal meninges the111sch·c13, Hc·attered h:_cmorrhages 
arc not infrequent in the a<'ute infectious IeYers. nncl l Imm twice, in 
malignant small-pox. seen much extravasation. Bleeding may occur also 
in death from con\' ulsirn d isorde rs, such as epilepsy. tdanu~, and !'itryc:hnia 
poisoning, and has been recorded in association with dillicult parturition. 
The most exl<.111$ive hrcmorrhages occur in cases in wl1ich the hloocl comes 
from rupture or an ancuri~m at the ha~e of the brnin~ either or the lwsilar 
or ,·crtcbral artery. J 11 Ycnlricular apoplt•.\r the blood 111ay pa~~ from the 
fourth ventricle jnto the spinal meninges. Jn cranial fracture~, parlicularly 
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those or the haFC' of the skull, the rc~ultant h<.ClllOl'l'hagc a\ most ;ilw;.l)'S finds itE 
way into the ~uharaclmojcl space a!Jout the cord and may he clr111on::;traled 
l1y the wiihclnrnal of bloody fluid by a lumhnr puncture. The prorc<lure it'.! of 
considerable diag-no::.tic value. On the other hand, h::crnorrhagc into the spinal 
meninges may po~::.ibly ascend into the brain. 

Symptoms.-Thc symptoms in moderate grades may he ~light ancl in
definite. In the non-lraumalic ca::.cs the ha~morrhagc may either come on 
suddenly or after a clay or two o[ uneasy sensation'd along the r::pinc. ~\s 

a rule, the onset is abrupt, with sharp pain in the back and symptoms of 
initation in the co1Hsc of the nen'CS. There ma.v be mtt$Cular spasms, or 

may come on suddenly, either in the legs alone or both in the 
arms. Jn some instances the clcrelop::; more slowly and 

is not corn pl etc. 'rhere is no loss of and there arc no signs 
of cerebral clislurbancc. The clinical picture nalurally varies with the site 
of the ha~morrhagc. H in the lumbar region. lhc kgs alone arc involved, 
the reflcxc::; may be abolished, and the action of lhc hlarlclcr and rectum is 
impaired . If in the thorac ic region, thrre is more or ]('SR cornplclc paraplegia, 
the reflexes arc usually retained, and there arc ~ignR of di)';turhanee in the 
thoracic nerves, :uch as girdle sensations, pain~. anrl f-10111eli111cs eruption 
of herpes. In the 'ervical region the arms as well as the legs may he inrnhed; 
there may be cliflic·:lty in breathing, stiffness of the rnuscles of the neck, and 
occasionally pupilla1y ~ympto111s. 

The progi1osis 1epends much upon the cause of the hrernorrhage. Re~ 

covery may take place in the traumatic cases, and in those associated with 
the infectious diseases. 

6. JTJEMORRlfAGE INTO THE SPlNAL CORD; HJEM.\TO~fYET,IA 

)fast frequently a result of traurnatisrn, jnlraspina\ ha~morrhagc is natu
ra lly more co111rno11 in ma les, and during the active period of life. Cases ha\·c 
hccn known to fol low cold or exposure; it occurs ah~o in tetanus and other 
convulsi"e diseases, and hremorrhage may be a8sociatcc1 with tumors, with 
syringomyelia or myelitis. A direct injury to the spine, howcYer, from 
blows or from fal ls, is by far the most common cause. Tho rburn was among 
the first to point out that acute flexure of the neck, oflen without. atlcnclant 
fracture or dislocation of the vertebr::e, "·as a form of accident that mm:t 
commonly preceded these J1::emorrhages. The ]e,·cl of the lesion, for this 
rea~on, is most frequently in the lower cenical region . 

Anatomical Condition.-Thc extent of the h::cmorrhage may ''ary from 
a ~mall focal cxtravasation to one which finds its way in columnar fashion 
a considerable distance up and down the cord. The bleccling primarily 
takes place into the gray matter, and this as a rule suffers most, but the 
:-:urrotmding medullated tracts may be thinned out ancl lacerated . In a 
cn'e which occurred at lhe Montreal General Hospital under Wilkins the 
h:rmorrhage occupied a position opposite the region of the fifth and sixth 
ccryical 11ervcs, and on transverse section the corcl was occupied by a dark red 
clot mca8uring 12 by 5 mm., around which the white substance formed a thin, 

~~~~~,;~~:'~rd :~efac;o:5 ~~1~l1~~:u;r~~~~a~:~,~~;'.~:/•r as lhe second cervical, 
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Symptoms.-.\:-: one side o[ the cord is mnally inrnhcd more than the 
ntlu·r. a type of the Brown-Sl•quard :--ymlrornc is C'Olllt11011. 'l'hc 8ymptoms are 
i-udd~'n Ill 011;.:d, and le;nc the patienl with h,rpera':·d.hr;.:ia and a parnly;.:i~ which 
ht1l·orncs :-:p11:-:tic and i:-1 mo~l marked on one Bide, while an<l'"ilu.••ia. chiefly to 
]Min and il'mpcraturc, jg most marked on the oppo"ite side of the body. 
Ofll'H a mo;.:t di"tre:":-:ing hypcrrc.;thcsia, u:-cually a "pins and needle::;'' ~crnrntion, 
may IJc pn':-:cnt for many days, but there js rarely any ac:utc pain of the racli
;1ting- or root type. As hit'rnnlornyelia is mo!"l frequent in the lower cenical 
rq.6nn. in .1ddition to the Rymptoms ju~t mcntionrcl a brachia! type of palsy is 
('Oll\lllOllly l'C'('ll, with ffatc:id and atrnphic paral~·i::is or l\Je lllllf:dC~ inllCn'<lfed 
from the Jmrt•"t tcn·ic;iJ and first thorac:ic !':egmcnl!'.:. rl' hc h<.t'JTIOl'l'hagc may 
m·tui· in H'grncnl~ farther c.lown the cord, the lu111bcr enlargement being af
frtll'1l 1w:d in fn'qucnty to the lower ceni('nl. rr 1w segmental level of the 
pnrnly:-i:-- llC('C~~aril,):" would nll'y accordingly. 

The condition may prorc rapidly fata l, parlicu lMly if the cxtrnvasation 
i:-:; hilnfNal and exlcnc.ls high enough in the cord to inrolve the centres for 
Ilic cliaplirngm. "'.\ lore frequently there is a rnore 01· le~s complete rccO\·ery 
willi a rc~idrnd pnl".Y of the upper extremity and a purtial <111<-t'::;lhe~ia, corre
i-poncling- lo file lc,cJ or the le:'1iOn, and SOlllC spa~licify of the leg. 

Diagnosis.-'L'hc dingno:-.is of the trmmrnlic c:ascs is c:omparnti\"cl.v ca~y. 
anrl it i..; imporlnnl lo rcrognizc them, as they arc often need l cs~ly s.t1bjcdcd 
to opNation unde r the belid that they arc instances of acute eompre:5~ ion . 
Thr rr--idual SJmptoms in old ca~es may clo~rly ~imulate tho~c seen in syringo
mrelin. 

, Treatment.-~\ h~olutc rei::t is important nrnl the patient should be dis
lurlic•il Hi' lifllr HS po:-:.l'lible. Special care rnuf:t be giren the skin to prcrent 
hl'<l-~01"(',; and to the \)]adder to prercnt e,rsliliE. rr rcafmcni of lhe paralyzed 
p:irts should not he begun for six weeks after the ha:omorrhuge, when clcc:tricity, 
gentle mas::;age, and passive movements arc indicated. 

III. COMPRESSION OF THE SPINAL CORD 

(Go111prcssion Jllyelilis) 

Defini t ion.-l nl1 1rruption (1f the functions or the eorcl by slow compression. 
Etio logy. -('aric~ of ihc !'!pine, new growthi::, ancuri~m. and parasites are 

thr in1portanl cat1~c~ of ~low comprei::sion . C'n ries, or Poll's cli:-ea~e, as it is 
u:-ually talh•d, afll'r the surgeon who first de~cribed it, is in the great majority 
of in~tnnc·(':-> n. tuhrreulous affection. Prr:-surc paraly!"is from this caui::c is 
oft<.'11 fi)'~()(•intr<l \\ilh angular currnture, but fo a large proportion or all the 
('<l~C;.; the imolre11wnt o[ !he cord is due to pachymcningitis cxterna, to abscess, 
or in rare rnt'l''i lo direct spicules or bone. There rnay be a tuberculous pachy~ 
mmingilis without caries. The paraplegia in Pott's disca~e may occur with
out any !'pinal <lC'fnrrnity. Thr:-e arc Ycry diflieult cases to recognize, and they 
nrC' 1Nrnlly as:-:oc·ialC'd with pn•::;sure of tulwreulous materia l inside the dura. 
Jn a frw rHn' ca~rs the p1rn:iplcgia may he due lo a scc·onclary myelitis. In a 
fl'w c·at'l'S it ii' due t.o syphilis and occasionally to exlcrn•ion of disease from the 
pharynx. It is mo~t cornmon jn cnrly life, but may occur afler midd le age. 
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It niay follow lrau111a. l'omprC$sion occasionall_y rr~ulls fro111 anl'11rism of lhc 
thoracic aorta or the abdominal aorta, in the ncighhorhood of the tu•lwc a\is. 
~lalignanl growths frC(jlll'llliy cau:::e a com1Hcz.;~ion piHaplL·~ia. .\ n•lropcrilo
neal sarcoma or the lymphadtnomalous growths of ]lodgki11's di..:<•a...;c may in
''adc the Ycrlcbr:r. More co111monly, howe,·cr. the im·ohement i~ !'C<.:onclary 
to scirrhu~ of the brcm•t. or para~iles, the echinococcus nnd the cysliccrc:us 
occasionall.r occur in the ::.pinal canal. 

Symptoms. -Thr~e may he considered as they a ff eel the iJonci:;, the nerves, 
111d the cord. 

Y1m.TEBHAL.-Tn malignant diseases and in ancu rism cro~ion of the bod ies 
rnny take place without prnducing any deforrnily of the i;;pi nc. Fulal hremor
rhnge may follow cro~ion of the Ycrtebral artery. Jn caries, on Lhc other 
hand, jt, is the rule lo find rnorc or less dcforn1ily, amounting often Lo angular 
curvalu rc. The comp re~sion o[ lhc cord, howeYc1·, is if eve r Lile direct 
result of this bony kyphosis but js due to lhc thickcnjng ll1e du ra and the 
JH'('Scncc of caFrous and inflammatory products between thif<= membrane and 
lhe bodies of the disea~cd ,·ertcbrre. The spinous proc·e~scs o[ the affected 
H''rlelm:e are lender on pre:-sure, and pain follows jarring 1110Ycments or twist
ing of the spine. There may be extensi\'e luhe1·eulous clisra~c wilhoul much 
deformity. particularly in lhe cenical region . In the ca~c o[ ancurism or 
tumor pain is a constant and agonizing feature . 

X1mn:-HOO'l' 8YMJ>TOMs.-'l'hese rc~ull from compres:::ion of the nerve 
roots a!' they pa~s oul between Lhe vcrtebrre. ] n carit'i-:., C\'Cn when the disease 
is exlcm:i,·c and lhe deformity great, radiating pains from co111pre1<~ion i1wol\'e
mcnt o[ lhc root.1:3 arc rare. Pains are more common in C<lJlC·t'r of the spine 
!'C'('OJl(lar.v to that of the breast, and in such ca:.:es may be agonizing. There 
may lie acutely painful areas-the anwsthesia dolorosa-in 1·(•giom; of lhe skin 
wl1ich arc a1wsthetic Lo tactile and painful imprc~!'ions. ' l'rophic disturb
ances 1nay oce:11r, pnrticularly herpes. Pressure on the vc11Lr;ll roots may give 
ri ~c lo of lhc mu sc les supplied by lhe affreted nf'J'\'(':.i . 'J'hh; is most 
noticealde in of the cervica l or lum bar regions. 

Co1m ~U.ll'TOus .-(a) Cervical Region.-Nol j11(rcqul'nlly lhc carjcs is 
high up between lllc axis and the atlas or between lhe laller and the oc
ci11ilal hone. In !'Uch instances a retropharyngcal ahscc~s 111ay be prc~ent, 
f,!'i,·iug ri!'C lo diflicuJty in swallowing. rrhcre may be Spa~m of the cer\'ical 
mui_:clcs, llie hC'ad may be fixed, and movements may either he impos~iblc or 
cau~c :;real pain. In a case of this kind in the Montreal General Tlospital 
rno,·cment wa!' liable to be followed by transient, instantaneous paralysis of a ll 
four exlrl'111itics, owing to compression of the cord. In one o[ these attacks 
the patient dil'd. 

1n Lhc lo\\er cervical region there may be signs of interference with the 
cilio-spinal centre and dilatation of the pupils. Occasionally there is fluohing 
of the iacc and ear of one side or unilateral sweating. Deformity is not 
so conimon, but healing may lake place with the production of a callus of 
enormous hrcnclth, wilh complete rigidity of the neck. 

(b) 'l'ltoracic Rcgion.-'I'he deformity js here more marked and pressure 
symptoms arc more common. The Umc of onset of lhe paralysis varies 
rnry much . It mny be an early s3•mplom, even before l he curvature is 
manifest, and it is noteworthy !hat Pott first described the disease \hat 
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henr:-: hiF namr as ''a palsy of t.he lower lim hs which is frequently Cound 
to nc·<·ompany a cun·aturc of the spine." il lorc commonly the paralysis is 
lai('. oc<:ul'l'ing many months after the cu rrntu1·c has den.doped. The para
plt·~ia i!' ~low in ih: <lcrelopmcnt; the patient at fir:;t fcelF weak in the 
lr~s or ha:-; clisturbante of sen::;ation, numbnc5s, tinglinµ-. pin:; and needles. 
Th('> ~ir dle Sl'n:-alion ma.r he marked, or i::cvcre pains in the course o[ tlw 
inl11rco;-;tal nern·s. ::\lotion if:.. as a rule. more quickly lost than sensation. 
' J'lip parnplt•gia. is usually of the spa$lic type, with exaggeration of the reflexes. 
Ha:-tinn·:-1 :-;y111plom-nliolition o f the reflexes-is ran•ly md with in cornpre5=
sion from rnrie~ as the lranS\'C'r~e natu re of the lesion iR rarely complete. rl'he 
parnplrgi;1 may pcr~ist for months, or cYen for more than a yea r, and recovery 
stil l hr pm:sihlr. 

(f·) l.1t111bor flegio11.-l n the lower dor:-:n l nnd lumbar regions the symp-
toms Mf' p1'<H'1ic·nll,\' the but lhe sphincte r f'enln:.'S are involrnd and 
llw rl'fi('\(':; arc not 

Diag·nosis. -' l'he pi cture is of first importance. Caries is by far the 
mo~t frrqurnl (·au~C' of compresRion of the cord. and when there are ex-
ternal the l"C'('OQ"Jlition is ca~y. rfhere are t':.l~e:::; in whid1 the exudation 
in the cana l b;twern the clu.ra and the bone IL1a<li1. lo compreRsion before 
thrn• are nny ~iµn s of c .. 1rieS;1 a nd if the root ~ymptoms a re absent il may be 
C'\lrenH•l,r ditlic·ult to a rr irn at a d iagno:;is .. Janeway has. ca lled attenti on to 
pC'l'::i:;t<•11t lumhago as a symptom o[ importance in ma~kecl -Poll's <li~easc, par
tiruln rly af't<•r injury. Hrown-Sl-quard'::;. paral,r~is i~ more common in tumor 
and in jnju rie~ th:lll in rnrics. l'rC'~~urc on the 1wne roots, too, ii:: lei::s fre
CJUl'nt in C'<l ri l·:-; tl1:rn in malignant di:-:easc. The cenica l form of pach,rmenin
gilis al~o prodm·l'f:. a prei::sure paraly::-is. T'rr~~u re from ~eeond:try ca rci noma 
is tJ:lturally ~Uf!'f.{C~t(1d when spina l symptoms foll ow wilhin a few .rea rs after 
nn oprrniion for c:rnrr r of the brensl. In pnraplegia foll owing tumor of the 
verteh l'fl !-WC'ondary to canCl'r of the breast. and in the ero:-; ion of the spine by 
retropcrito1wn l growlhs, the suffering is mo~t intcn:;c. '!'he co nditi on has been 
wPll tNmed pamplegia dolo ·rosa. 1 hare i::een two cases in which the b reast 
tumor had not been recognized. 

Treatment.- 1 n "oniprc~sion by aneurism or mctni::tntic tumors the con
dition is hopeless. In the former tliC' pains are often not rery severe, but 
in the latlr r morphia is a lways nece~~ary . On the other hand, compression 
by ca ries is ofte n succe~s fnll.Y reliered eren aflrr the paralysis has persisted 
fo r a long period. \\'ht•n ca ries is reeognizl'll early. rest ancl support to 
the ~pinl' by the \'arious methods n ow used by surgeons may do much to 
pren•nt the oni::ct of paraplegia. \\"hen paraly:;is has oerur red, rest with 
C':drn:-ion g- iHR the bcsl hope of rrcm·ery. It is to he Tcmembered that 
Tl':<tol'ation may OC'{'Ur after compre:-;s.ion of the cord has laRtecl for many 
months, or c,·en m ore than a year. Cas('S hri ,·e heC'n cured by recumbenc_y 
alonC', enforc·cd for weeks or rn onth fl.; the extradurn l and inH:immalo ry 
produrh: nre ahsorhcd and the caries hc1_d:.;. In ea rli C'r dnys brilliant results 
were ohtni1wd in tli c~e caRei:: by su:;pcnRion. a method introdu r·c<l by .T. K. 
l\lifrhell in 1s·rn, ancl pursued with re rmnknhle i;:.urcrss by hi s son, Weir 
J\li l<- lll'll. In n'C·t•nt year::; the su~pension rnrlho<ls in the erect po:-;t11rc ha\'C 
hl'1·n i:ll'gl' ly ~upr r~C'd~d by those of liyprr<•\trn~ion during rC'1'u mbcncy with 
the app li rntion of' pl a~ter jackets lo hold the hody and i::pi ne inimornble in the 
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impron'cl po~ition . Forrihlc correct ion of the ileformity un1lrr nn:p..:fhC'j.:ia ai:; 
80metim<'s :uhoe:1le1l is not lo he> recom nwnclc'(l; hul tlw g-Pntil'r purtial cor
rections, prrhaps rcpea!Nl sereral times with a few wecb' in l(' rrnl, often Jp;al 
to a rapid 1fo:appearnnre of paralysc5i throuµ-h i11P l r~!-o('ning of t\w angular 
deformi ty of the \'t'rlebra . Jn protracted ca~es. aftt•r llw:-C' nwlhod:-1 lum.' hr1·n 
giwn a fair trinl. lamincclomy may become acld:--ahil'. arnl ha s in nrnny in
stances heen :.; u cr(·~sfu l in rc1ieving paralyses when hloodlr:.:~ melho1h ha\'C 
fail ed. 

The grner:i l treatment of caries is that of tubcrculmds-frrsh air, good 
food, cocl-livrr oil, and arsenic. 

IV. LESIONS OF THE CAUDA EQUINA AND CONUS 
MEDULLARIS 

'rhc spinal cord extends only to the i:;econcl lumbar vertebra . Tnjury, 
tumor~. nnd cnrieR at or below this lc\·el inYolvc not the cord it::;clf. hut the 
lnmdl e of nenes known as the caudn equina and the terminal portion of 
the cord, the corrns mcdullaris. :Much attention has been giYcn lo k1sions 
o( this part. Fractures and dislocations are common in the h1mbo-!=ncral 
reg ion, tumors not infrequently involve the filam ents o[ the caucla C'<] nina , and 
some or the nen·cs arc often entangled in the cicatrix of a spina bificla. 

A lesion limited to the conus meclullari s is rare. A myelitis or a foca l 
h::ernalomyelia ma3· be lim ited to this site with symptoms referahlc to a 
les ion of the lowe!=i ~ncrnl ~egments-ana:'sth csi n over lhe huttoclrn. perineum. 
and gcnibllin, pnralysis of the lcvator an i and the \'Csiral nrnl anal sph incters. 
Ruch a focalizC'cl k~ion hn s been known lo follow a lumhnr puncture made 
between lhc fir~t nncl ~C'concl lumbar vertebra:!. 

rn fl frnctu re 01' diRfocnlion Of the fi rst lumbar vertebra the mcdu}-
Jaris may be comprcsFed together with the lowest Rar rr1\ n erves oft 
from ii. It is l'f\l'C', however, in traumatic cnsoi::. for the lip or the cord to 
suffer injury nlone without i::.imultaneous involvement of the 11crve r ooti::. com
pri sing th e ramln rquina from the Fccond lumbar down. Jn fracture or 
cfo:locnlion o[ lhe fiflh lumbar vertebra the sacral rooli:; may alone be i1woh·ecl. 
Thus in a cr1i::.c which I have reported the patient frll from a hrirlge and 
had paralp.ii::. or the legs ancl o( the bladder ancl rcrt 11m. When ~een ~ixtren 
years after the injury. there was slight wcakne$s, wilh w11stin~ of the left 
leg; lhere was com plete loss of the function in thr nno-Yei"icn l and genital 
centreR with ana~Fthe:<ia in a strip at the hnck part of thr thigh (in the 1lis
trihulion of the i::. mall Fcialic). and of the peri neum, scrotum . and penis. The 
urethra was also in i::.e ni::.itiYe. 

It is FometimcR very diffic~1 l t to. differentiate hcbrccn n lesion, poF~ihl,v 
at the first Jumhar vertebra, mvolvmg the lower part of the Fpinal cord 
ancl one in thr !-'nc·n1J rrg ion which compromi~cs lhoi;:r pcriphernl nc•rn·~ of the 
eaucla equinn lhnl arc given oft from the snme F.egmcnt. Thi s is particu
Jnrly so in the raFc of tumors, for in fractures or corieR thrrc mny be some 
palpable incli cntion of the seal of trouble. Tn caudn rquinn l e~ i on~·, however , 
prC'Sl' urr upon lhc nen·e roots is s11ppo~C'd to alTC'd motion muril mon• mnrlu'1llv 
than scn!-!a lion, and thi s discrepancy may be helpfu l 1'i nce in the con] Iesio~s 
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tlw1m:C'h·rs thC' motor ancl i::cm:ory disturbances are more apt to h~we a corre
spondingly H·:.rnwntnl dii')t riUution. 

The tahle ancl fii!-,r\lres giHn in the general introduction will he found 
m:cful in rld11rmi11i11g th£> nerve fibres and segments in\'oh·e<l in these cases 
of injury or the cnuda equina. 

V. TUMORS OF THE SPINAL CORD AND ITS MEMBRANES 

Morbid Anatomy.-Ncw growths may grow in the cord or in its mem
branes. or mny <'xlrncl inlo thrm from the !'pine. Thc!'c inrnding growths 
arc the more rommnn nnd have been touched upon in a prr\'ious section. 
li en• the prininr·y spin;ll growths only will be considered. 

Rchlr~ing('r's tabulation or <100 cases shows that meningeal tumors arc 
considernh ly more common than meclullary or iruc cord tumors. Solilar.) 
tubercles nrc hy far tile most -frequent mcdullary growths. • 'l'hc meningeal 
tumors may be either intra- or extradural and the intrnclurnl sarconiala 
or fibromnla-it i ~ often difficult to tell under which of these terms they 
should he clai::sifircl-are by for the most common . This is imporlrmt becaus.e 
thcs.c particular ftl'O\dh~ remain for a long time non-infiltralin~ and offer 
mohl fa\'Ol'ilhlc opportunities for surgical treatment. In the e'\t radural space 
echinococcus cysts arc in some countries frequently found. rrhey arc usually 
multiple, and. indeed, lllOiit or the other forms or tumor may be multiple. A 
liprma, pi<nmmomn. myxomn, neuroma, and other Yarielies or growth may 
be met with . r.ummaln nnd g lios:ncomata are not infrequent.. and usually 
inrnhr hoth the cord nrnl the meninges. 

rrumor:;:; nre morr commonly Ritunlcd on the lnternl and dorsal i::u rfaces 
of the cord. hut then' is no Jeycl of the sp ine in whirh lhry may not occur. 

The effef'f~ of tnmor on the fund.ions of lhc cord rire vnriN1. 8low com
pression is us11:1 lly proclnrrcl hy growlhf' exlem:1l to thr rorcl, and it is remark
ab le" lint n high gn1d,, of romprr~i::ion the eord wi ll bcn r withoul serious inler
fc renrl' with iii:.; fundions. ] n eases of pr olonµy cl interruption of f11nction 
n~reJH1ing and <1Psrr1111ing clrgrnerations occur. rl' umors cle,·r loping within the 
cord mny il'a<l lo ~yri ngomyelia. 

Symptoms.-r l'he:-:e will nnturally n1ry a good deal with thC' seg'!llcnt in
vol\"l'd and with the degree or pre5sure and the extent or implication or the 
nene roots . Keurnlgic pains which persist over a particular territory. and a 
Flowl_r progTe:-:siYe paralysis which may at :firbt suggest a Hrown-St!quard 
i:;ynd romc. Fhoulcl always make one suspect a spinal growth . 

The s.ymptoms of the commoner intraclural tumors arc as follows: Radiat
ing (root) pain:;:; from the lc\'l•I of the lei::ion; 8egmC'ntal atrophy from JHe8sure 
on' l11r Yentral horns; weaknes:s or the leg, going on to pnralysis, at first only 
on the :-:i<le orC'11piPd hy the growth. and clue to pyramidal tract involvement; 
~ensory clii:;tnrbaneC'8 on the opposite Fide, first nffeding pnin nnd temperature 
St'n~e ;, with inrrt'MC' o[ symptoms the ero~sed type of pnralysis is lost and motor 
palsy occuri:.; on holh ~iclrs wilh grent increase of refl exes; even in advanced 
cni::c's the i<Cn~m·y pnrnl.r!'is becomes quite eomplcte, since some tactual 
tnm~mi!<sion fro111 t hl' lowrr segments rnrnal l.Y persh;ts; s.pasmodic, pa in-
fu l, jerking 1110\.l'll\Cnb~ of the lower extremities are \'ery clwracteri~tic o[ the 
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aclnmccd ca:::cs.. Tlll't-<C' :-;ymptoms will vary nalurally with the characler of 
the growth, its !-'l'gmC'nlal ]pv(•]. pince of origin. and oth(' r fadors., but in no 
other di:-;(•asc is U1ere the snm(' coinci<lenre of a gradua l comprc~:'ion paraplegia 
and persi~fl'nt radiating pain. Jn ~ome cases pain may be e li cited by deep 
pressure nlongs.icle the s.pinons processes at the level of the growth. and the 
patient, by sudden exertion, or by straining, coughing, or sneezing, may greatly 
incrcMc it. 

Diagnosis. -"·hrn constant and sernre root pains arc associated with a 
pro:~TC's~irn parnly:..:is. the cliagllrn::.is may be easi ly made. Caries may cause 
icl('ntical S.)'mplotns, but th<' radiating pains arc rarely so severe. Cervical 

simulall'R lumor \'C'l'J cloF-cly, and in rcalily produces identical 
effects, the \C'J'.Y ?.!ow and the bilateral character from the outset 
mny he i-.ufTir icnt to it. Tn chronic transverse myelitis the symp-
lorns, according lo Cower~, may resemble tumor very closely and present radi-
nting pnin~. a or co n ~tridion, and progressive paralysis. Syringornyelia, 
loo, rnny gin: •a pic·ture. A radiogram may be of diagnostic aid in 
case the \'('rfelm1~ nrr infiltrntrd by the growth . 

The nnlure of th<' l111nor can rare!}· be indicated with precision. With a 
marked syphilitic hi:-tory gumma may naturally be suspect~d, or, with coex
isting tuberculous diF-casC'. a F-olitary tubercle. 

Treatment. - ! f the po'<ihility of syphi litic infection is present lhe iodide 
of potassium shou ld hC' giYcn in large and increasing doses. For the sm·ere 
pains counter-irr itation is sometimes beneficial, particularly the thermo
cautcry; morphia is, howcn•r. often n ecessary. A success(u l laminectomy 
offNs the on ly hope or relief in case the lesion proYe to be non-syphilitic. 
Since Hon.;ley's first brilliant operation there have been scores of cases of 
i=:uccc~sful C'Xlirpalion of i:opinal cord tumors. The intradural fibrosarcomata 
are the most rarnrnldc and complete restoration of function in the cord 
nrny follow !hC' r<•n1onJ\ th e tumor. Tn the lnffltrating growths the nerve 
roots mny hC' dividC'd, or, as has been suggested, even the cord itse lf sectioned 
for the relier or tl1(' ngonizing pain, but ultimate cure is hopeless in malignant 
growths or this clrnracler. 

VI. SYRINGOMYELIA 

Definition. -.\ gliomatous new growth about the central canal of the spinal 
cord. with C'n\·ity formation. 

Etiology and Morbid Anatomy.-Syringomyelia must be distinguished 
Crom clilnlntion of the cPntral canal-hydromyelus-slight grades of which are 
not very un(·nmmon C'it11cr as a congenital condit ion or as a result oI the 
pressure of tumor~. rnw caYity of syringomycl ia has a variable extent in the 
cord. soml'fimt'R running the enti re length, but in many cases involving only 
the rcrYica\ and thoracic regions or a more limited area. Ii is usually in the 
dor::al porfion of fhc rord and may extend only into one dorsal cornu. The 
trar.R.vc1·s(' ~ection rnny hC' oval or circulnr or narrow and fh:.sure like. It varies 
at diffcrl'nt lr,c lR. The condition is n ow regarded as a glio.~·is1 a development 
of cmbryonal n1111rngli:1r tii.:R.ue in which hrernorrhage or degeneration takes 
place with the formnfion of ca\·itics. 
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Of 190 cases, 133 were in men, 57 in women (Sc·hh1::;ingrr). .\ large 
majority of the cai::C's begin before the lhirtidh y<'ar. '!'he di~l·a:-c has been 
met with i;i three members of the same familY. 

Symptoms.-Thc clinical features arc cxirrmely rompJcix. In the clas:-:icnl 
form there are irrcg-ular pains, chiefly in the ccnical rrg-ion: rnu:--c·tdar atrophy 

~~l:~e:e~i':~~:h~~~ ~11:~;:c~:c~o~~~c~ !~,;~~ca~~:~li~~·0~01~~:~.~ ~11(\l;: l~~~e11~:~~ to the{:~~~~ 
malcly the clinical picture may be that of an amyotrophic lalt.•rn l 
tactile scm=ation is usually normal and the mu~cular :-;en:-:c is 
ful and lhcrmic sensations are not recognized, or there rnay hr in 
complete ana:osthcsia of the skin and of the 111ucous mr111hra1w:-:. ' J'hi s c:o111 -
hinai.ion of loss of painful and ther111ic f.:Cll~alion~ \\ilh or an 
arnyotrophic type is characteristic, but not palhog11otno11ic or disea~c. 
The spec ia l senses arc usually intact and the sphinctCl's u11i11rnln 1LI. 'l'rophic 
troubles are not uncommon. Owing lo the Io~i:; of the pain and ht'11l f.:Cn~atio n s, 
the paticnls are apt to injure themselves. Scolio~i~ al~o 111ay he JHT~<'nL 'J'hc 
loss o( painful and thcrmic imprcssioni;; is due lo lhe fovt ilu1L Uw~e pa:::~ to the 
brain in the peri-cpcmlymal gray mailer, particularly t_ii;1t porlio11 i11 the dor~al 
roots, which is almost constantly inrnlvcd in syri11go111.n1\ia. 'l'hc l<1dilc :::en
sation is retai ned because the postcro-lateral c:olu11111s arc u11imolwd. 

Schlesinger, in his monograph. recot,ruizcs the follo\\i11g- typl's : (J) With 
the classical Iealures abo,•e described. whi ch may ht'gin in the ecn·iea l or lum
bar region::;; (2) a motor type, wilh the picture or aH amyolrophie or a ~pa~tic 
paralysis-the sensation may be undisturbed for year:-:; ( ;\ ) with pn•do111iuant 
sensor)' features, simu lating hysterical hellliplcgia, or with g1•rn•ral pain and 
temperature amesthcsia; ( J) with pronou1H:ed lropliiC' dist urlialll't':""-lo this 
type belong the cases described as illorY<lll's dist'<t:O:{', nn nffP<"lion <"haradcrizcil 
by neuralgic pains, cutaneous an:.cslhei::ia, nnd p;1i11kl's. dl':·drndiH' whillows; 
aml (5) the tahelic lype, either a combinati o11 or llH' sy1nplo111!-i of lahl's in the 
lower, ancl of sy ringom.vclin in the upper or a pme lahdit· i-:.ymp-
lom-complex, clue lo invasion of the dorsal colu111 11 s lhc glios is. Arlliropa-
tbies occur in ahout 10 pe r cent. of the cases. 

Diagnosis.-In typical cases the c]jagnosis is cn::-y. 'l'lie <·oml1ination of nn 
amyotrophie paralysis, the picture of 1n 1J:-;(·11lar atrophy of the 
Aran-Duchenne type, "ith retention of of llH'rtnic· 011111 painfu l 
sen~ation, ir:: prohahly palhognomonic of lhe or all\>dio n:-; wil\i whil·h 
it may be confounded. antt'~thclic lcpro~y the most irnporl:rnl. !'inec the 
an:t>~lhc:-:ia and the wai;:ti11g may c l o~cly simulate ji; liul. 11h a rul l', in 11.·pro:-;y 
trophic diangcs arc more or lc~s marked. 'J'hl'l'l' i:-; ot'tl•n lo:-~ of phalang~s 
and there is 110 charactcrii-fic diS!'OCiHtion Of illljlJ'(':--:-iions. 

Treatment. -This iR un:-::afo•facton·. hut in a. ca~e:l the X-ray:l have 
given great relief} particularly lo the ~liffncss. 

VII. ACUTE MYELITIS 

E tiology.-,.\cutc myelilif:. rcf'ults from mnny tHu:-:es, nntl rnny ::1.fTcct the 
cord in a Jimit(•d or extended porlion-thc gray 111nllt•r c·liil'll}. or llw gray 
and white maller together. ll is met wilh: (a) As an indqicndcnl aficclion 
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fo ll ow ing C'xposu rc to cold. or exertion, and lracli ng to rapid l o~:; of power 
with lhc symptoms of nn acute 3$Cencling paralyl"'iF. (b) .\ :;; a B-C<J ucl of the 
infectious dis('a:;cs, such as small-pox. t~·phus, mcaFh.'F, and gonorrhfl'a. (c) 
As a result of traunrnlism, cithrr fracture of the spine or ycr,r :::cYerc mui::cular 
effort. Concussion without fracture may produce it, hut this is rare. ~\cute 
myelitis, for instance, sca rcely cYcr fo1lows railway accidrnts. (d) In diseases 
of the bones of the sp ine, either caries or cancer. Thi8 is a more common 
ca use of loca li zed acute transYcrsc myelitis than of the diffuse affection. (e) Jn 
disease oi the cord itself, such as tumors and syphilis; in the latter, either in 
association with gummala, in which case it is mma1ly a late manifestation; or 
it may .follow within a year or eighteen monU1s of the primary affoction. 

Morbid Anatomy.-ln localized acu te myelitis affecting white and gray 
matter, as met with after accident or an acute comprc:-~i011, the cord is swollen, 
the pia injected. the consistence greatly Tcducccl, and on incising the mcm
braue an almost diffiuent material may escape. In icf:S inlcn:;;e grade?., on sec
tion at the affected area. the di ~Lindion between the gray ancl white matter is 
lost. or is extremely indistinct. T he chief features have already been described 
in di?.cu~sing the epidemic form. 

IIi ?.loloA"ically the nerve fibres are much swollen und irregu larly cfo,torted, 
the a:d~-c:y l inclcr~ arc beaded, the m_yelin dropll'b; <-ll'C ahu111.1a11L and the lami
nated bodies known as corpora am,rlacea may be ~ccn. Changes in the 
blood ,.e~se l s are st riking; the smaller vei ns arc cli:..;tenclecl and may show 
\'aricosities. The perfra~cular lymph spaces contain numerous leucocytes. and 
the $mailer artcric:; t hcrnsch·cs arc frequently the 8eat of hyalinc thrombi. 
The ga nglion cell s arc swollen aud irregular in outline, the protoplasm is 
extremely granular and vacuolated, and the nuclei, though usually invisible, 
may show signs of division, and i.he processes of the cell s arc not seen. The 
acute, inflammatory, hyper::cmic or reel softening is succeeded by stages in 
which the afTcclecl area becomes more yellow :from g rnclual alteration of the 
blood pigment, and Jinall,\' while in color from the advancing fatty degenera
tion. Jn ca ~es of comprcs!-lion m,relitiF-. a F-clerosis may gradual!y be produced 
with the anatomica l picture of a chronic diffuse myelitis. 

Symptoms. - (a) ACUTE Dn•FUSE nIYELITIS.-'l'hi s form is in the epidemic 
poliornyelilii-, or occurs in connection with s.vphili s or one of the infectious 
dii::.eases, or is seen in a typical manner in the extension from injuries or from 
tumor. The onset, though sca rcely so abrupt as in h:I'morrhagc, may be sud
den; a person may he allacked on the st reet and ha1·e clifliculty in gelling 
home. Jn some instances, the onset is preceded by pains in the legs or back, 
or a l(irdle 8en">1tion is present. It may be marked by chills, occasionally by 
conrnlsions: fe,·cr is mually present from the begiuning- at first sight, but 
sub8equenll]' it may become high. 

The motor functions are rapidly lost, sometimes as quickly as jn Landry's 
ascending paralysis. 'J'he paraplegia may be complete, and, i( lhe rn}Clitis 
extends to the cervical region, there may be impairment of motion, and ulti 
mately complete lof';S of power in the upper extremities as well . The semation 
is lost, but there ma y ot first be l1 ypenesthesia. The re fl exes in the initial 
stage arc inerem=ec.l, but in acute central myelitis, unl ess limited in extent to 
the th oracic and cervical regions, the reflexes arc usually nholished. The rec
tum and bladder are paralyzed. Trophic disturbances ~re marked; the mus-
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r·lrs wn~tc rnpi<lJy: the ::.kin is often congc:-ted. :11111 Uwre may hC' loC'alizrrl 
sw<·11ting. The tcmpl'ralurc of the affected li111bs nwy hr lm~·rrcd. _\ cute 
ii<'rl-sorcs may occur on•r the sacrum or on the heels. and ::somdimcs a multiple 
arthritis is prc:-:cnt. In lhc~c acute CMC~ the ~c1wral 1<yn1ptoms hccomc grcally 
a;YtrrarntNl, the pul~c is 1·apicl. the tonf!"m' becomes dry; there is delirium, the 
foH•r incn·n~c~. arnl mav rrach 107° or 108° F. 

'fhc c•our~c of the di~t'il!'C is rnriablc. Tn Yrry acute cases drath follows 
in from five lo trn clays. The cases following the -in fcrtiouH di8cascs. particu
larly the foyer::. and sonwtimr::. 8_:rphili$, may rnn <L milder course. 

The dirtynosis of this variety of acute myelitis is rarely difficult. Jn com
mon with lhc arutc ascending paralysis of Landry, and with certai n cases of 
rnulliplc neuritis, H presents a rapid and progressi\'C lllOior paraly~is . From 
lhc former it h; tfo:tingu ishecl by the more marked inYolrnment of sensation, 
the trophic cfo;turbances, lhc paraly$iS o[ bladcler and rectum, the rapid wast
ing, the electri cal change~. and the fc\'er. J/rom acute cases of multiple 
neuritis it ma_y he more cliflicult to cliElinguish, a::; the t:t·n~ory features Jn these 
c·;J!'l'~ may h(' Jtl:ll'kt•cl, thou~h there i::; n1rely. if CYN. in multiple m•uritis co111-
plC'te ana .. '~U1C'~ia; the W<l!'ting, moreoYcr, is more rapid in 111yclili~. The blad
(ll'r :mcl l'l'clrn11 are m1·c·ly inrnln•cl-though in execptional l'Ut-cs they 111ay he 
-and, mo$t important uf all. the trophic changct1, the l1L•n•lop111cnt o.f lmlla~, 
hccl-~orc$, c.•tc., arc not ~C'l'n in multiple ncuritb~. 

(fJ) .\<.TT!-: T11.\:'\:-;\'U<~E )ln:LITJS.-The Sj'mploms naturally differ wilh 
the situation of tht• lc:-ion. 

(1) .\culL· tntn~\·t·r:-c my('Jiti:~ in the thoracic region~ the rno8l common 
i:ituntion, prod11<.:l'::: u \'Cry characteristic picturn. The sy111plorns or on:-C'l 
arc variable. There nrny be initi<1l pains or nu111b11e8::\ and tingling in the 
Ir~~- The paraly:-is may set in quickly and hccornc <•0111plclc within a few 
days; hut more <.:onimon l,r it is preceded for a day or two hy scnt:ialions of pain, 
hcavince~, ancl draµ-gfog in the legs. The pa ralysis of llic lower limbs is usu
ally complete, and i[ at the Jere!, say, of the sixth thoracic vertebra, the ab
dominal rn111't·lc:-; arc involrcd. 8cnsalion may he partially or comp letely \o:-;t. 
At the onset there may be numhncs8, tingling, or hyp('ra't:ilhcsia in lhe 
leg~. At lhC' level of the lc~ion there is often a zone liypera':.:;the~ia, which 
is cli:::CO\Cl'<.'cl h) pa~~ i ng a test tube containing hot waler along the spine. when 
the scn~ation of warmth cliauges to one of actual pai 11. A girdle sensation 
may occur earl_,., and when the lcSion io in thi~ :-ituation it is usually felt 
hctwt•cn the c11~iform and umbilical regions. rr hc reflex functioni.:. arc variable>. 
There mny at fin ... t be abolition of the reflexes; suh::cqut•nlly, tho~c which pasi.:. 
through the H'g'mC'nts lower than the one aftceted may he cxal!gcratcd and 
the leg::; may tnke on a condition of spm~lic rigidity. It docs not always hap
])('11, howcYcr, that the reflexes arc incrca~cd here. fo r in a total lrnnHcrse 
k~ion of the cord they arc u~ua 1ly entirely lo~t, <18 fin~t pointed out hy Bastian. 
Thal this is not clue lo the preliminary shock i' show n by the fad that lhc 
nholition of the rrflr\es. may be permanent. The m118<'les llC'<·ome extremely 
flahln·, w:i~tr. aJHl lo~p thei r faraclie exeitahilily. an<l the i.:.ph in clcr~ lo8e their 
tone.' 'l'ht• tcmp<•raturc of the pan1lyzcd Iinihs is nll"iable. It may at first 
ri ::c, llu'n foll and hrC'ornc ~uhnorma l. T,ci.;ions of the ~kin arc not un com mon, 
and lw<l-:-::rn·c~ an_• apt to form. '!'here is :it firs.t rrl('niion of urine and subse
quently spastic incontinence. If lhe Jumbnr centres arc invoh·ed, there are 
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from the outset vc~iral symptoms. The urine is alkaline in reaction and may 
rapidly become amrnoniacal. The bowels arc con~.tipalcd nnd there is usually 
incontinence of the fa~ces. Some writers attribute thr cyslifo• a~~ociated with 
transvcr~e myelitis lo disturbed trophic intlurncc. 

1Thc cour~c of complete tramrnrse myelitis depends a good deal upon its 
cause. nwth may rc::.ult from extension. Segments of the tord may be com
pletely and permanently destroyed, in which cc1sc lhrrc is pcrsi~·frnt puraplegia. 
The pyramidal fibres below the lesion undergo the secondary deg(_'Dcralion, and 
there is an ascending degeneration of the dorsal median columns. J f the 
lower segments of the cord arc inrnlvecl the lcg6 rnay remain flaccid. ] D some 
instances a lrans\'Cl'8C myelitis of the thoracic region inrn!Yes the vcnl ral hams 
above and below the lesion, producing flaccidil_y of the mu!-!clcs, wilh 
fibrillar cont ractiom, and lhe reaction of degeneration. l\ lore common ly. 
ever, jn the cases which last many months there i~ more or Ic:-:s rjgiclily of 
the muscles with SJXl Slll 01' persistent contraction or the flexors of lhe knee. 

(2) Transverse Myelitis of lhe Cervical Region.-lf lhc lc•ion is al lhe 
level of the sixth or e.evcnth cervical ncnes, there is paralysii; of the upper 
extrem ities, more or less complete, sometimes sparing llie muscles or the 
shoulder. Gradually there is l o~s of sensation. The paralysis is u~ually com
plete below the point of lesion, but there are rare instance~ in which the arms 
only are affected. lhe 80-called cen·ical paraplegia. Jn adclilion lo lhc ~.rmp
toms already mentioned there are se,·eral which are more characteristic of 
trans,·er::.c myelitis in the cenical region, such as the occurrence of vomiting, 
hiccough, and slow pulse, which may sink Lo 20 or 30, pupi llary chauges
myosis-sometirnes attacks of dysphagia, clyspncra, or s.rncope. 

Treatment of Acute Myelitis.-In the rapidly acl\'ancing form clue either 
to a diffuse inflammation in the gray matter or to tranRYcrse myelitis, the 
important measure::. are scru pulous cleanliness, care and walchfu lne::;s in guard
ing against bed-sores, Lhe avoidance of cyst iUs, either by syi:.;Lcrnatic calhcteriza
tion or, if there is incontinence, by a ca refully acljuslccl bed urinal, or the use 
of antisept ic collon-wool repeatedly changed. In an acute onset in a healthy 
suhjecl the spine may be cupped. Counter-irritation is of doubtful advanlage. 
Chapman's ice-bag is sometimes useful. No drugs lrn\'e the slighte:.t influence 
upon an acute myelitii::, except in subjects with well-marked syphilis. in which 
case mercury ancl pol.a!!sium iodide should be gi\•cn cncrgclically. Tonic reme
dies, such as quinine, arsenic. and str.rchnia, may be U$ed in the later slages. 
\\'hen the mui::clcs haYe wasted, massage is beneficial in maintaining their 
nutrition. The patient should make e,·ery effort to perform lllll!'Ct1lar 1110\·e
ments him~eJ[ and thus aid imprornment. Electricity should not be u~ed in 
the carh· stages of mj•elitis. J t is of no rnlue in the tnrnsYcr:-e nwelilis in 
the thor;cic region with retention of the nutrition in the mui5cles of the leg. 

E . DIFFUSE AND FOCAL DISEASES 0.1!' TIIE BRAIN 

I. TOPICAL DIAGNOSIS 

Only certain regions of the brain give localizing symptoms. 1'hesc are the 
cortical molar centres and the associated sensory centres, the speech centres, 
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the centres for the f:Jll'cial !=C'nsc:3. and the trnd~ '' hid1 cnn11l'l'l tltl':-C rorliC"al 
areas with l':wh other and with other part~ of thr nr-rrnus ~y:-tl'm. 

The followin,!! is a hricf :.;umn1ary o[ the rffl'd:-; of lv:-oions frmn the rnrlrx 
to the !'pinal cord: 

The Cerebral Cortex.-(a) Dc.'ilntclirc lcsion.'i of the motor rortrx rau:;:.c 
parafy'iis in the mu~C'lcs of the opprn:.itc ~idc of lll(• J,01ly. The ii' at 
first fl arC'id. hut the spa!'lil' condition suh~equclllly tkwlop~. l'\tenl of 
the paralysis drprnds upon thal oi the IL•:•fon. 1l is apt in ht• lirnitrtl to the 

, mu~c:lcs of thr head or of rm extremity. giYin;,{ rii-:e to lhC' t(.'lThrnl 11101wpl<'gias. 
OnC' group of rnusC'lr:.; may be much more aIT(•('!cd than otlwr:-. ('spc1·ially in 
Je$ion::; oJ' tlw higlily difft'rcnti::1lC'd area for lhe upper c:drl'mit.r. ll i~ un
ro111 111on to find al l the 11 111:-;C'le groups of an C.\lremity rqunll.r inrnln-U in 
('Ortical mo [] nplcgia. In :-:lllall hilaleral f',\'Jllllll'l1 ic:I\ lc~ion:-: 111011opl(•gia of lhc 
tongue may rr~u ll wil11011l pnralysii:; of the foC"e. .\ il•:-ion rna_r inrnhL' L·cnirL'S 
l_yi ng clm'-C logelh<• t· or O\C'r lapping one anotl1er, lhm; prod11eing a~:-;oci;1lcd 
monoplrgi as-t'. g., para l y~ i :.; of lhc fat"C and arin. or of the ar111 arnl lc7. hul 
nol of lhe face a nd lrg without i1wol\'CJ11enl of the ar111. \"ery rarely till' wl11)IC 
motor cortex is inrnh·cd, cau~ing para lysio o( llie oppo~ilP l:iidc-cortical hemi
plegia. l r:-ually in s.ut'h inl3tances there is rnarkl'd n•(·m·ery, 80 that only a 
mono11lcgia per~isls . 

. \djoining rind po~lerio r lo the motor area i~ hrlicY<'d to he thl' region of 
the corlcx in whiC"h the i mpul~cs concerned in general bodily r'Cn:-;alion (cut.1 11 c
ous !'Cnsibi lily. mui-('Je sen!'-c, ''isccra l 8Cm-otions) fir::;l arri'e (the i:;om:l':'-lhl'tic 
area) . Combined "ilh lhc muscular weaknc~s there is llt"ollally some disturb
ance of sensation~ . partic:ularly of tho:::-e o[ the mu!'<:ular ~('flt"l'. I 11 k!'ions a( 
the superior par ictn l lobe the i--tcreogno!'lic !'Clll'C i~ \'Cry oftt'll affed(•1 l. For 
example, "hen a co in or a kni fe i~ placed in the hand of the affl•ded limb, the 
pal iC'nCs e_rl's hci ng rlo~('d, it is not reC'ognized, owi ng to inapprcc ialio n o[ 
the fo rm and consiglcncc or the ohjcc:t. and thiR cn'11 though the sliglit e:.;l tac
ti le r;limu lus appli(1d lo the finge rs or su rface of t lic hand is foll :ind may be 
corrcclly local ized. 'J' lie RCl1t:'C of Louch, pain, and te111pl'ralurc' may he lowc l'ed, 
but llHtalty nol n1:1 rkcdly un less the i-<Uperior and inferio r p;Hit1\a l lobu les are 
in\'Ol\ed in siil1corlica l lcsioni=:. Pa i·if'~thesias a nd 'a~o-1notor dil::'lu rlrnnccs are 
eomrnon acto111pani111cnls of paral,rt:c~ of ('odical origin. 

(b) lrrilalit•c frsions cUul::'e localized ~parn1~. Ti u• mo~t n1ricd mu,:clc 
g-roup::; corrc!<pondi ng- to pad i1:ular rnon'm< nl for1n:- nwy lw picked out. J ( 
the ir ritation be ~uddcn and SCYerc. lypira l ailaC'k~ of .J ark~onian epilcp~y may 
o('(:u r. 'J'hcse com ul:-ions arc ortcn preceded ~me\ ateo111po111it•d l>y :;ubjtdivc 
~c11:-ory i111pn';-;~io11:-:. T in;..ding or pain, or a ~pn~c of 1110!ion in the part, i~ 
often the :.;ignal ~ywplom (Seguin), aml i~ of great i111porb111ec in <ictcrrnining 
the Sl'al of the lc:-:ion. 

When l (·~ions arc oflen hoth clci=:l rndirn ancl irritaliYc. U1cn• arc com\Jina
tion:;, of lhe symptoms produced hy cath. For inslnnee, certain mu~(·lrs 
he pa ralyzed . and thMe rep rc~cn t (·d near them in the C'ortcx 111ay he the 
of local ized convulsions, or the para lyzed limb it.::el f may be al tirncK ~ubject 
to c•onnil~irc spasm:::., or muscles which }rnre been ('011\ ul~cd may become par
aly;wrl. ' l'hc <'lose oh~ervation of the ~equcnc<' of the !'_rmplnrnK in such Cl-ll'=C~ 
0ftC'n makl'~ il poi-i-ihlc lo trne:c the progrc;-;::i of u lc1'ion inrnhinx the motor 
cortex . l n lhr£:c c;1scs the most frequent cause is a clPvcloping tumor, though 
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rnmctimrs locn l thiC'kcnings of the mcmhranr~ rif till' hrain , !'ma ll ah:--c1•:-;:o-( ~. 
minute li;rmorrhagc!l, or fra ~mcnts of a fractured :-;kull must lw lll'irl n ·
spon~ih lc. 

Jn a nother f.iectio n lesion!-: im·ohing the ccnl l'{'S for tlw sp<'l'i;li !'rnsl'!'i a1T 

con~irlcrcd, a nd we $hall simply rcfor to them ht'rC'. T he sympl<1111s 1·nt1sl•1l 

by lesio ns o[ the speech cmtrcs will he clr$crjhccl unde r aphasia . and it is 
only nccc~sc1 ry to note here the near i;;itual ion of the motor spl't'th area (Broca·s 
centre) in the left inferior frontal conYolulion to the c·<'nln·s for the fate :rncl 
tongue on that l'.-'iclc . and the nearness of the sup posed centre for Lo 
that of the hand and arm, nncl to state that motor aphasia iR often 
with of the ri ghl :;:icle of the face and the right arm .• \ccompan.ving 
the fo llowing a Jn cksonian fit, of the right l'ac·c or· arm there i ~ ollrn 

motor rr phrr~in. 
Acconling to Flct hsig, the scn:-:ori-motor cenlrc:5 arc limil<.'<l to tolernhly 

circumi::cribed areas in the corlex, which differ from othe r porti o n ~ in that they 
nrc proYiclcd with projcdion fibres whi ch connr<{ llH'm "ith lower <·rnt rcs. 
The re111aining areas of the cortex, amountin~, he belirYl'~, lo ahoul two-lliir<ls 
of the whole, a1·e dcrnid of projection fibres aml arc t•oucerned ent irely in 
[l !l-~ociatiYC acti\ities. 'l'hcse latter areas, the "a~soci:1tion CL' ll t rts'' or Flech
sig . are thn.'C in nurnlJCr: (1) The anterior a~~o<:ic1tion rr ntre, indll<ling the 
whole of the front.II lobe in front of the r::oma~~tlH'tic an'a; (:.?) the middle 
a:::sociation centre. c:orrl't'ponding lo the corlex of the island or Heil; and (:J) 
tile hlrge. po~tcrior assotiation centre, including the pm'<:uncut:i, the supc l'i or 
and inferior pariclul lobules, the suprarnargjnal and ang-ular g.rri, and the 
whole of the temporal and occipital lobes except the auditory und vit:iual t"c n
so1T areas. 

·Flechsig attributes the higher psychic functiom-, CRpccia ll.v t.ho:--:c connedC'd 
with the personalily of. lhe individual, to the anterior a!'socialion cc nlrct-i, while 
the intellectual activities which have to do with knowletlge or the external 
world he bcliCYCS COl'l'CSJlOlld to the funcUon s or f!J e large posterior as~ociul;on 

. c<.'ntre. Whether lhe~e views be true, and, if so, in how far they may he npplicd 
pract ic::illy in the localizaUon oi diseases, especially oI the mind, the future ha:' 
to decide. 

Centrum Semiovale.-T~csions in this part rna.v in\'Oh·e rilhcr projediou 
fibres (rnolor or senso ry) or association fibres. lf inYohemcnt of the motor 
path cause paralyi·:is, this ha :; the distribuljou of a <:orlical palsy wll<.'n the 
lesion is near the codex, and or a para\.w:il:l due to a k~ion or the internal 
capsule whrn il is near that region. These 1r1'ions of lhe motor film.'s may 
he associntecl with ~y mploms due to interruption in the other !'Y~lem~ or film~:" 
running in the ccntnnn ~c mioYale; there may be sen~ory di~tu.rbanc<.'~-hemi
nna:osthesia and hemiano pia-and if the ]e$ion is in the left hcmi1'phcrc one 
or the different forms of aphai::ia may accompa ny the pnraly~ii::.. 

Corpus Callosum. - This may be congenitally ah:--:ent without symptoms. 
An acute lesion involvinf.( a large portion of the corpu8 cal losum may, how-
ever, yield symptomR ol its locali zation in thii::. region. Jn the ca~e 
recorded hy Hci n1iard , wh ich 1-hc situation or the lc!'ion \\'D~ i-::n~pcclcd ante 
mortem, there was a clistul'hance of cquilihration (without vC'rtigo) anrl of 
the synergct ic lllOYClll ClllS of hoth halves or the body. The autopsy l'C'YCnlcri 

a gliosarcoma which had destroyed the poster ior thrce-fow:lhs of the corpus 
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callosum. ln Rri~towc's 4 C<-l~cs there cxi:-tcd, aR Rymptoms common to all, 
pain in the head aml partial or complete hcmiplrgia, with g-rn<1ual c:drn~ion 
of the paraly•is to the oppo•itc •i<lc of the body. Toward the encl of lire there 
were cli~turhancc of t-peed1. diflicull_r in dcglutition. inconti1wnrc of urine and 
fa•re~, and dementia. 11<.'rc the symptoms haYc in them nothing that can be 
looked upon as pathognomonic; indeed, many of the phl•nomena were douhtlc:-:~ 
dependent upon involYctncnt of the projection and a~~ocialion fibres o[ the 
centrum s£1miornlc. 

]n animals in which th~ corpus callosum lrns hccn cut experimentally pro
gressive emaciation has he<'n 1~1cnlioncd as a chinnctcl'i~lic phenomenon. 

Internal Capsule (Fi·~. 13).-Through thiR pal"s within a rather narrow 
area all, or nearly all, of the projection fibres (both molor and sensory) which 
are connected wilh the cerebral cortex. It is cliYiclccl into an anterior Ji mh, a 
knee, and a posterior limb, the !alter consistinp; or a l11alamo-lcnticular por
tion (its anlcrior two-thirds) and a retro-lenticular portion (its posterior 
third). Jn considering the c[ccts of a giYen focal lc~ion involYing the fibres 
of the intcmal capsule, jt js not Lo be forgotten that the n'iations of the two 
limbs of the capstilc Lo one anothe r and to the knee vary con:;idcrahly in differ
ent horizontal planes. :Much of the confusion in the bibliography is dependent 
upon neglect lo describe the horizontal lc\·el of the le~ion 1 al'i well a::; ih: situa
lion in an antcro-pm:tcrfor direction. The principal huJHlle pas:::ing through 
th<' anterior limb of the capsule is that which connect::: the frontal gyri an<l 
the medial bundle in the base of the peduncle (erus) wilh the nuclei ol the 
pons. rn1ese fibres arc ccntri fugal, and inncnatc chic Hy the lower motor 
nudci gorern ing bilaterally innervated muscles, especially thoH' of the eye~, 
head, neck, and probably those of the moulh, tongue, ancl larynx. ln lower 
horizontal planes these fibres arc situated nca1· the knee of the cnpirnle. lt is 
the region of the knee of the cap$ulc which lrans111ils Cf'JlC'C"ially the fibres pa~:=;

ing from the cerebral co rtex Lo the nuclei of the facial, hypoglo~~a l , and third 
nC'n·e$. The path which supplies the nuclei goYcrning the muscles used in 
spC'cch passes through the knee. 

The pyramidnl tn1ct goes through the tlialamo-lcnticula r portion of the 
capsule. The motor fibrco arc arranf!Cd according- to definite nrn~C'lc ,group~, 

or rather movement forms, thm~c for the rnoremcnls of the arm being anterior 
to tl10sc for the ]eg. The number of fibres for a gi,·cn 1nu:-:cle group corrc
~ponds rather lo the cl<.'grce of complexity of the mo\·cmcnts than to the size 
of the muscles concerned. rl'hus the areas ior the finger::; and toes are relatively 
large. 

'l1he fibres to the somocisthetie area o{ the cortex-that i~, those from the 
eentro-latNa l group of nuclei of the thalamus and tile trgmcnlal radiation~
carryi ng impulFcs concerned in g-cncral bodily e.cn~ali1m, pa~:-\ tqnrnnl through 
the posterior part of the thalamo-lenticular portion of the e11p~ulc: Home of 
these fibres pa~s through the anterior two-thirch of the posterior limb along
side of the fibres of the prramiclal tract. 

Through the retro~ l cntirnlar portion of the posterior limb, oppo~itc the 
posterior third of the l"lcral surface of the thalamu,, pa'" (1) the lihrcs carry
ing jmpu!Sies conccrnecl in tile f:iem:ations of lhe_ oppo~ite vistial. fie ld (01?t~c 
radiation from the Jatcral geniculale body to the rnrnnl i-;?nFe a r~a 111 the oc~1p1-
tal cortex; (2) the fibres carrying impulses concerned lll auditory sensalions 
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(radiation from the medial gcniculnte body lo the atulitory !'l'n~c ar{'a in the 
eo1tcx of the temporal lobe); (3) the fibres (probably el'nlrif11!(al) l'onncding 
lhc cortex of the lrmporal lobe with the nuclei of the pon!'.'. 

With this preliminary knowledge concerning the inlt'rnal rnp:--11lc. it is not 
difficult to uncler:'iland the r::ymptoms which r<'~ull wlwn il i~ di~t·a~cd. 

Since here all the rihrcs o[ the upper motor ~cgmcnt arc gallH1 ri..'d togrther 
in a compact bundle, a lesion in this region is apl to cauf:e complete hcmiplcg-ia 
of the opposite !' iclc, followed later by conlraclurcs; and if the lesion irwoln•s 
the hinder portion or the po!'lcrior limb there is all'\o hcmia na::o~thl'8ia, h1clu<ling 
C\'Cll the specia l sc ntoe::; (Fig. 13). As a rule, howeve r, lcsiorn; or the internal 
capsu le do not involve lhc whole slructure. 'rhe di:;ca~c usually affl'cts mainly 
either the anterior 01· posteri or portions, and even jn inl-\lances in which at first 
lhc symptoms point lo total involvement the re is a cfo;appea rnncc often oI a 
large part of the phenomena alter a short time. Tinn;, \1 hen t lie pyramidal 
tract is destroyed (lc, ion of lhe lhalamo-lcnlicular porliou of lhe capHu le) the 
a rm may be affected more than the Jcg, or vice versa. '!'he facial paralysis is 
11sually slight, though if the lesion be well forward in the capsule lhe paralysis 
of the face and tongue may be marked. 

Jfemiarncsthcs ia alone without ill\'olrement of the molar fibres, due to dis
ease of the capsu le, is rure. 'l'herc is usually al:-:o al least partial paraly~is of 
the leg. \\'hen (he retro-lenticular portion o( (he cap'1de is dc<troyccl the 
hemiamcsthesia is accompanied by hemianopsia, di;-:.turhanccs of hearing, and 
Romeiimes of smell and taste. The occurrence oI hemiana~sthe!:'ia with pain, 
hemichorc;_1, marked tremor, or hem iathetosis-thalamic ~yndrome-a!ter a 
capsular hemiplegia points to the involvement of the thalamus or of the hypo
thalamic region. 

Chareot and others l1ave described cases in which as a result of disease of 
the internal capsule there has been paraly~is of the face and Jcg without in
rnh-emcnt of the arm. In such juslanccs lhe lm·:ion is linear, extending from 
the poste rior part of Lhc anterior limb of lhc internal cap~ulc backward and 
lateralward lo th e leg region in the posterior limb of the capsule, the region 
for the arm escapi ng. 

Capsu lar lesions when pure are not usually accompanied by aphasic symp
toms. alex ia, or agraphia. A "subcorlica l" motor apha~ia ma.y re~mlt if 
the lesion is bilateral, as in pseudo-bulbar paralysis, OL' if on the left 
side il is so extrm:irn as to destroy the fibres connceli ng Broca ·s como
lution with the opposite hemisphere, as well as the pyra111ida l fihrcs on the 
same ~ id e. 

Crura (Cerebral Peduncles).-From this level throug-h lhc pon•, medulla, 
and cord the upper and lower motor segments arc repre$entcd. the first by the 
fibres of the p}l"amiclal tracts and by the fibres which go from the cerebral 
cortex to (he nuclei of the cerebral nerves, the latter by the motor nuclei and 

~l~~l ~:::c~u~~r;:r~;~.:~~~,;~~:~ (:;~;~ha~~~;~~:t~~!e~f :~~f,~ h~~::u1~1 ~t~f n~~~'7:s~~~ 
may jnvolve the pyramidal tract and cause a spastic paralysis on the opposite 
side of the body, and also involve the nucleus or the fibres of one of the cerebral 
nenes, and so produce a lower segment paralysis on the same side as the lesion 
-crossed paralysis. In the crus the third and fourth cerebral ncnes run near 
the pyramidal tract, and a lesion of this region is apt to involve them or their 
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nu C'l('i, rnuRing partial paralysis o! the muscles of the eye on the e.ame side as 
lhl· il•:-:ion:-:. c·ornhilll'd wilh a herniplcgia of thC' oppo:-:itc 1::i ide (Fig. 10, :3). 

' l
1
hc optic lrnd al~o the crus and may be invol\'c<l, gfring hemi-

anop:.;ia. in the oppo:-:ite of the \'i~ual fi elds. 
I r fill' lPµllH'ntu m he the seat of a le::;ion which clocR not involre the 

lm:-:c of the 1wdunclc (or pes) there ma,r Uc cfo•turbances of cutaneou:-:. 
nnd mu:-:e:tilnr St'n;.;ihil ity, ataxia, distu rbances of hearing. or oculo-moto r 
paral y:-: i ~ . An oeulo-motor paralysis of one sidr. accompanied by a hemi
nt axi a of the opposi te side, appears to be especially cha racteristic of a teg
mcnlal Jc;.; ion. 

Corpora Quadrigemina. -,\nalornical studies point to the view that the 
superior rollicnlus (anl r rior qua<lrigeminal body) rcprc~enls the most impor
tant s uhcortiraJ cenlrnl organ for the contro l o[ the eye-lllll f'C ie nucle i. rrhis 
is :-: upporf('il !on cr rt:iin cxlcnt by cli ni cal ev idence, t hough as yc'i but few ca~es 
hare hcrn carefully Htudied. Sight is only slightly, ir al a ll , disturbed when 
the wperior colliculus is destroyed . The pupil is ll Sually widened. and lhe 
pup ilt nry r<'adio n, both to light and on accommodati on, interfered with. 
Apparrnily nctunl paralysis of lhe eye muscles does not occur unless the nucleus 
of lhe lhird nNre n ntrnl to the aqueduct be also injured. 

Tiu~ infrrior coll iculus (po~terior quadrigcminal body) , on lhe other hand, 
has bren shown hy ann tomica l study to be au import.a nt way-station in the 
amlilory conduction-path. A la rge part of the Jatcral l emni ~cus ends in its 
nucleus. an<l from it emerge me<lulla ted fibres which pass through the brach
ium <p1a<1rigrminum inferius to the medial genicu la tc body. Thence a large 
bundle runs through lhc retro-lenticular portion of the int ernal capsule to the 
audilor.r ~en sc area in the cortex o[ lhc temporal Jobe. 

Weinland linH coll<'ded 19 of tumors o[ the corpora qnadrigcrnina 
from the bi bl iography; in 9 of auditory dislurhances were especially 
noted. Since the c·cntral auditory path of carh $ide rC'cei\'e impul ses from 
bolh rnrs, lesion or lhc coll iculu s on one side rnay dull lhc hearing on both 
Rides. though th e oppo:-:ile ea r is usually l li c more a<.·fedi\'C. l .c~ion o[ the 
inf<'l'ior eollicu lus 1rn1y be nccornpanicd by dislurbnnce of ma~tical i on, owing 
to paralys i::; of the de:-:cending (mescnccphali c) root.. of t he lri geminus. 'rhe 
fourth n erve rn:iy al so he hwolred . The at:ixia which sometimes accompanies 
l e~ ions or lhe co rpora. quadrigemina is proLably to be refer red to di st..urbance 
in condudion in llic medial lem uiscus. 

Pons and Medulla Oblongata.-Le~ions iDYoh- ing t..he pyramidal tract, to
gether with nny one of the m otor cerebral n erH'::i of this region. cause crossed 
paralyl"i:-: .. \ J('si on in the lowr r part of the pons is apt to cause a lower-seg
m rnt para l y~is of the face on the same side (dest..ruction of ihe nucleus o[ the 
fnc-ia l JH'nc or of ils root fibre~) and a spnsUc paraly~ i s of t..h c arm and leg on 
!he oppoRif<• >i<l<' (inju ry lo pyramidal tract) (Fig. 10. 4) . '!'he abducen•, the 
111olor part of the trigeminus, and the hypoglo:::su s nencs may also be para lyzed 
in U1c :-;ame mnnnc•r. \\'h en t he central fibres to the nucleus o[ the hypogl o~sus 
arr i1wohr<l a prculin r fo rm of anarthri a r esults. ] f the nuc leus it~elf be 
cli ..;rnl'<'d, swnllo\1 ing is inlrr·fe rcd with. 

\\' lll'n lhr i:-rn:-;on ' (i\n·<>r:. of the fifth nrrvc interrupt ed . together with 
th r 5p 11 :-;11 ry t r:td (I h~ mr1linl lem ni scus or fillet) rc~l or I Ill' body, which 
h a:-; a l reads ero~~Pd !hr middle line. there i::; a cros!'ed sen:::.o ry paralys is-i. e . ., 
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clit•tnrhecl senf:alion in lhc cfo:.tribution of the fiflh on the side of the lesion, 
urn] of all ilw n·=-l of the ho<ly on the oppo~ile i;:i<ll'. 

A 1mr11lyt-:i:-; of the l'>.:icrnal redus muscle of one eye am1 of the internal 
rC'clui::; of tlw (Jtlwr eye (ronjugate paraly:.;i:'l. of the mm=('h·~ which turn the 
eyN; to onr !'idc•), in the ah:-.cnce of a ''forced po~ition ., of the ~ycball~, is highly 
char;tc-lt•ri:::.tic of C't'dain lesion~ of the pons. In such cases the internal rectos 
may f:till be capnhlt• of fmwtioning on co1wcrgence, or when the eye to which 
1t belong:;: is ((•:.;fr1l independently of that in which the external rectus is paral
yzrd . This form of paraly~is is found . as a rnlc. on ly when the lesion lies just 
·n fronl of the nbcluccns or involves the nucleus it se lf, or includes, besides the 
C'('lOt fih r·rs or ilH' ahclucens, Urnt portion of the [ormntio Tclicularis Urnt l ies 
[)('IWC'l'Tl ilH'lll flll<l the rasciculm:, longiludi nalis meclinli s (von Monakow) . The 
cnc:('~ of conjugal<' pnraly~ i s j1rnL Tcforrcd to compli cated by other dis-
lurb::rncc~ of lhC' ryr -n111S(']C lllOYemenls, hl lhc intr rprclalion of 
llie S)' lllptoms may be rcrn1crccl difficult. r:I'hc ncn'C is oflcn in vo lved in 
these paralyl"CS. 

Tn Je~ions of thr pons lhc patient often hm: a tendency to fall toward the 
side on which the i<':.;ion i:-c:., probably on account of implication of the middle 
peduntlc of the c·t•rel1l'llum (brachium pontis). Still more frequent is the 
:-:implc motor lwllli-nta:\ia ton~equcnl upon lee.ion of tho medial lemniscu:o:, an<l 
perhaps of longilllllinnl hundlC'S in the formatio rcticularis. This is often 
arc·ompani<'d hy n di:.; .. 0<·iaiC'<l !-'cnsory disturbance, pain and temperature being 
affedcd, wl1ilc lou<·h rcrnnins normal. The musrnlar seni::c may also be in
rnhl'll. Only \\ liC'n t.hc i<"~ion is very cxtcnf:i\•e arc there cli~turbances of hear
ing (inrnh cmcnt. of the lateral lemniscus or corpus trapezoicleum). 

The symptoms proclncC'cl by inYo1\'cmcnt or the different cerebral nerves 
will b{' ron:-;irlN('(l in cl('fnil in anot.hrr s.ect ion. 

Cerebellum. -'l'hr rundions of t.l1i~· of the brain arc> still under con-
i:;i<lcral iG11. I .m·in ni, whose monograph exha11~li\'C, rcganls it ::is "n n end 
org<111. di rrdly or inclircc:lly r<•la1c•d t-o certai n prripllC'ra \ srnsory orga ns and 
in c1ir<'<"i cffPT(' nL relationship wi!h cC'rlai n gangl ia or lhe cerebro-spina\ axis, 
nnil indirrc·tl.\' with the molor npparntm; in general. 1t is fun ctiorn1lly homo
geneou~, rach part. cxcrci:->ing the functions of the whole, but ha ving special 
relalions to the muscles of the corresponding side or the body" (Kmuss). 

l,(':-;io1rn o( the latrral lobes affect the corresponding side or the body. while 
lesions of lhc middle Johe (vennis) affect both si<lcs. P artial rcmornl is fol
lo\\'ecl hr tran:-;iC'nt rnu~cular wC'akrn?ss. : complete rcmornl by extreme inco
ordinali~n. Ils one important fonction would appear to be ihe coOrclination 
of ihe n1t1~cular movements. 

Jn monkeys the P.,Vmptoms differ much at different periods after the opera
tion. During the first £ve or six days irritation phrnornena predominate. 
According to Luriani, there are asthenia, atony or the mn:;:rles, a nd astasia. on 
the side of lhc body oper~lcd upon. The nnimal can nol stand or walk. All 
thci:c Rymptorn:- rnny gradually disappear in 1.he cour~e of n few months. 

The C:\j)C'l'imrni1"1 of Risien Russell do not en tirrly confirm the observations 
of J.11rinni. In tlw firi"l pince. thr occurrence or nsthenia is 11ot constant, and 
as to :ilony, whil(' thC' pntrllflr trn(lon reflexes arc so metimes absent., they are, 
as a nilr. intarl in purr rrn1llrlhlr lrsione.. rrhere may be even muscular 
rigidity i n ~teac1 or nlony. Hu~:-rff~ exprrimenll' make it seem likely that the 
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CC'rC'hf'lla~· lH• mi~phC're of onr ~idr c\':crciseR constantly an inhibitory effcc{ upon 
tlu..• ad i\ JI ii'~ of tlu• c·t•n·lmd h1 rni,:phl'l't' of l\ie opposih• sitlp ( prn!Jnhl \' br \rU\' 
of the l1rad1iu111 conj11ndiru111). Thu~. after l'l'lllO\a\ of one Ct.'rl.'hl•liar ·henif
i-:plu·n•. lw fnnJl(l thnt mon·m<'nts of the arm nrnl leg eoultl lie cau:-L•<l IH' a 
fan11lic· :-timulmion of the contrnh1ter;.1l motor arra. muC'h rnildt'L' than ihal 
B('<·L'":-•ll'.Y to i-limulatc thr hornolateral motor area. Thr rpilC'ptie seizures ful
l<ming till' :11lminh•tration of ahsinthe \\'('!'('far g-reatrr on the :-ide or ahlalion. 
It is not impo~,:ihle 1lrnt the explanation of ihl' cpileptiform allacks hr no 

mr~~~ 1<~.n·1~:~a~1<~:('~~~l~a~·1~~il~t~::~ ~~,;~:~i~~1~)~~~~lu~~~1t1~ploms in 100 cn~cs or. dis-
enH' of l hi~ pnrt. 'J'hc morbid rondit ions wC'rc a~ follow~ : HnrC'Onrn in ·2'2 

t11h('J'(•](' in 22; glioma in J8; ahSCC't:S in 10; tumor O[ l\llSj)('<'ifir<l orig in 
J::: <·y~t in 7; nn<l J ra-.;c enrh of sofl<'ning, endollwliomn, ry~t nnd :::n.rromn. 

fihroma, 311(1 ha•morrliage. ' l'he kfl Johe wn:.; afi'l'd.t•(l a·z j irnn;, 
l<Jhc• :1·? time'~. nnd Lhr micldle lobe 17 timrf.i. T hu:-;, Lumor con:-;tiluled 

hy far !he mo~t imporianl nffrclion. There mri.r he no i:;ymp!o111s \drnit'rer 
if it i$l. in onl' hrmi~phrrc only ancl does not imolYc thr middlC' lobe. There 
are insl;rnc·1 ·:-; not only of complete ah~ence of one who\<• hemi:-;phc>re fron1 a1Tr:-;t 
of growth . hut nl~o of ('\lCn~iYC' hilaicrn. ( di~C'flH'. whic·h throughout life }Wi'=. 

:yir·ldt>d no noiiN•;1\,Je ~ymptoms. Only when le~ion::: arc C'0111JHll'illin•ly :::udilcn 
do flu• i:;y111ptc.m~ n·:-ernlile the early cxperirnrntal stntrs in animal~. Other 
portion~ of thl' hrnin nppcar to he ahle to take on the function::. normally per
forrnC'd hy 1ht' crrPhC'llum. 'l'hc most common symptoms in tumor of the rerc
lwll11111 nre as follows : 

l Tcrligo. whic·h iR more con~tnnt in thiR thnn in nffC'etion~ of any other 
region rif tlir hrnin. Some hclicn.> U1iK to he due to i1wolrC'menl of the nl"rrn:-; 
,.r ... ;itn1!.lri:-; or its nurlei of tcrminntion. hy mrans of wh ich the Rcmirircu lar 
cnnal,.; nn' ronn<1t·il'<1 wilh Uic CC'l'cbell11m. The i:;ymptom wn.r; prl':-;rnt in -tS 
of the rn~c·R of -l\n111~s' ro llcction. not reportC'd in 1:1. '!'he vertigo appc•ar8 to 
hr c1 nlirrly in<lC'pC'rnlcnt of t.hc nbxin . Thougl1 mo!'t frequently n:::Hocintrd. 
cit lll'r Rymplom nrny he preRent without the olhr1·. The \'l'rligo of cNehrllar 
cli:-:c•a:-:e iR oftl'n ns~oc·in!ed with the feeling thnl ohjrri!' nre l'C'\'olring nhout the 
hn1ly. or llrnt thr body it~cJ[ is mo,·ing-. ]!('odatft(' wns prrRenl in 83 cn;;:l'8. 

ro111ili11g orc·urrrd in G!l ens.es, not Teporircl in 2:1. Optic neuritis wns fonnll 
jn .(if) <'il~('R. not rcportr<l in '2:3. Tt js apt to apprnr early. ;rnd i ~ prohnhly 
hrouµhl nhout hy the oh~trudiYe infrrnnl hy(lrorrplrnlur; tlwt rommnnl,,· rc:.;ults 
from f·rnhlt•nlorio1l growth:-; through Jll't'SSurc on the aqu('(luduR c·rrC'hri . 

Of ~.r111pto11n.; whic-h arc dr::.i:mated as more particularly cerebellar. ala.ria, 
pari iC'ularly of the homolateral limb£, is the rno:;t important. 1 n cerelll'llar 
nlnxia. the g-ait ir; irregular ancl sta~gcrin~, often zigzag. and in attempting to 
walk thr patirnt ~wny~ to ancl fro 1ike a drunken man (df111anh(' d'irres,..;e or 
thr FrPnd1 wrilc·rs) . ,\~a rule. the priti<'nt wnlks and irmls {o foll town.rd the 
nffrdrd :::iclr. hut the rule is not certain. rrhe nlaxia of cerrhrllnr <li ~en51c j'" lo 
hr ~li:Hply diffrrrntinfrcl from the ataxia of tnbes clor:::aliR. from cortical nla:x1a . 
and prolinhly from lhc a.tnxia accompnnying cli~rasrr; of the lcgmcntal portion 
of thr pon~ nncl ('C'rehrnl prllnnrlr. Cerebellar ntaxia is hotl1 static and c1y-
11:1111ir. Tia' oprning or C'lo~in~ of the eyes has lr::R infl urnrr than in spi nnl 
al;l\in. \"c rr important for (liffrrrntial tliagnosir; ir; thr fact that when the 
pa1i1·11t. li1·i-1 in brd movements to!Nnbly wel l coOrdinatcd can be carried out. 
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The coar:-::(' rrnlurc of the incoOrdination dislingni~hcs r·crcl)('llar ataxia from 
lho1L du£' to lc~ion of the C<'rebral cortex. In the Inlier the liner 1110\'Cments 
(buttoning, ek.) an' c:0pcC'ially apt to be im·olYcd, and. there is usually hemi
paresis or mono-parC':-;it3, aml oft.en disturbanrc of muscular sen!':e and of the 
~tcr('ogno~tic senF-e (rnn 1fonakow). Cerebl'llar ataxia may depend upon the 
witlnlrawal of the influence of the cerebellum upon the cerebrum. 13abinski 
ha-=. pointed out thnl the affected limb, although atax ic. may be held in a given 
po~ilion more steadily lhan normal, and also that repeated movements cau not 
be as qnitkly performed on the aITcctecl as on the nonna l siilc (clss-dia1Jo. 
chokinc~ia). 

Pan!sis~ rsprcially of lhe homolateral trunk muscles, manifest in an in· 
ahilify lo perfonn lhc movements of bending. erection, nncl lateral flcxion of 
tlw trunk, may he prc!'.cnL Hisicn Russel l holds that the paralysis is "probably 
c.lirC'rtl\' due to lhc withdrawa l of the cerebellar jnflnrncc from lhe muscle::." 
A prr{di:n aHilude of lhe head has been descr ibed, in which lhe fare looks 
upwanl nnd is turned away fro m the side occupied by lhe growth. Deficiency 
in power of the limbs on the Eame side is frequent. 

Other lrss constant but suggcsti,·e Fymptoms nre neuralgic pains in the 
region of lhe neck and occiput; blocking of the venm Galeni and dilatation 
or the lateral rcntrirlcs, cau::ing in children hyclrocC'phalus; pressure on the 
mid-brain, pom:., or medulla oblongata. producing paralysis or lhe cerebral 
11(.' n ·cs (most commonly the sixth cranial), rhythmieal contractions of the bead 
Or C\fremitie~, ny~lagmuc; (partieular}y when looking loward the Ride o[ the 
le~ion), tremor. nnarfhria. auditory or visual disturbimCC'S. There may be 
gl.w·o:-'Ul'ia, nnd hi lateral rigidity from pressure on the motor paths. Sudden 
death may occur. 

The 1·d\e\('s, though rnriable, a-re apt to be jncrcased on lhe side o[ the 
l<'sion, and ir infernal hydrocephalus deYclops fliey may be exaggerated on both 
sides. When the cei·cbcllrtr disease involves other structures dirrdly, or indi
rectly lhrougl1 adion al a dista nce. the re fl exes may be abolished. 

Symptoms or grnenil n1cntal djstu rbancc may accompany cerebel lar dis
ease, but they Hl'l' nol char<1deristic. There are often irrilabilily, enfeebled 
memory, and toward the end sopor and coma. 

II. APHASIA 

Speech di~orclcirs gi,·e important inrorrnation as to the position of lesions 
o[ the nenous system, and jt is for this reason that they are con~idered here. 

The siudie~ of Houlliaud, Dax, Broca, Bastian, Ku!?-smaul, Lichtheim, 
:Jfnric. and others ha\'(' done much to widen our knowledge or this very difliculi 
~ulijed. Thr :-dml(1nl is referred to the works of these authors, and especially 
to the monogrn ph or ~I oulic r. 

As in all ot IH'r rnlunlary moYements speech requires not only a molor but 
a scn~ory apparalui:;. an<l we h::ive~ as composing the speech mechanism. a 
sensory or rcccpliYC parl as well as a motor or cmis~ive parl. T hese two p~rts 
are n~~orinlpd wit Ii the higher centres underlying the intellectual process, and 
arc controlled by them. 

The muscles which arc used in the production of articulate speech are many 
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and widely distributed; lhufl, the re~piratory mu:::cles. the mu:.;cll's of the Jar.' 11\, 

the pharp1x, the tongue, the lips, and thos1• which morn the jaws i.lrc all 
broug'hl jnto play during speech. These rnu:-:clcs are all adi,-e in ollier l c~s 
conip licaled 1110,·cments; for in~lance, respirrilion. crying, !'ucking, etc., arnl 
tl1"."C comparaliYely simple monmcnts are reprc~enlecl in the gray matter of 
the lower motor !legmcnt in the pons, medulla, and Bpinal cord. The a:-:.~o
c·i:ition of nC'uronr~ upon which these mmemrnts depend is made during frtal 

and h~ in good working order at the Lin1c of \Jirth. 
the child's brain grows and lakl·s co ntrol of the i-:.JJ.11<-il centres tlirouglt 

tlic medium oi the pyramidal t mets, other more comph1x llLO\'Cments arc de
veloped and special neurones urc F-cl nparl !or this purpose. '!'here i~. then, 
a re-rcpre::;cntation (Ilughlings .Jac:hon) of lhc finer mo,·emcnls of these mu:<
cJe:-; in the upper motor segment. They arc localized in lhc ccnlral coiwolu
tions ahoul lhe lower parl o[ the Uolandic ii~sur·e. ..\ti these muscles except 
thol'lc of the longuc and l ipR arc used bi late ral\.'·· and F-O tlH.'ir mo,·cmcnb on 
each i::idc oI the hody arc repre:-:entcd on both 8idcs of the hrain. 

This group of JHO\ements, which arc in part conp:cnital and in part ac
quired during the early months o[ life, is tlwt from whi{'h the delicate lllO\'C

Jll(lllf$ or articulate F-pecch arc developed. 'l'hc ~I ructures upon which these 
mo,·emcnt:-1 clepl'n<l make lhc primary 0r clf'111C'11irtry spel'l'lt 111C'challism. 

'l'hc codiC'al tcnlres are in the lower third of the ccntr;1\ conrnlulion on 
hnth ~iclc.•s of the hrain. 'l'hry arc hilak>rally acting tenlreF-, and a lc,:;ion 
limit{1<l lo eit:1"r one 8hould not produce markl'd or pNmarn:nt defeds in 
s;>ecch. This is true for the right ~idc, hut on the left Broca's co1wolution 
a nd tiIL' in~11Ja nrc RO c l o~c\y Riiw:itcd tlmt lhc.Y arc usually injured at the f.:ame 
time, and motor aphas ia. Tesu lf:3-. 'l'he pn.th from the cOl't iral centres is madr up 
of the motor Iihres which go lo the 11uc-ki of the pons and medul la, and in the 
internal eap:-mlc is situated near the knee. ~\sin the cortex. a. unilateral IN:ion 
here cnuses only slight cfo:lurlmnces of Rprrc·h due to diflicult articulation, 
follow ing weakness of the oppo~ilc side of the face aml tongue. On the left 
side, if lhc le!"ion is so near lhe cortex as lo ii.wolvc the fibi·cs which connccL 
Broca·s convolution with the primary speech meehani~111, subcortical motor 
apha ... ia is produced. Bilatera l lesions (mmall.\' in the internal capsule, bul 
at times in the cortex) cause spccchlessn<'s~. with paral.n-:.is of the muscles of 
arlitub1lion-p~euclo-bulbar paralysis. To these spcec:h defects Bastian gives 
thC' name aphcmia. 

T he lower ~t'gmcnt of the primary speech nicclrnni~m is made up of the 
motor nuclei in lhe rncclulla, etc., and the peripheral nerYe~ ari~ing- from them. 
J.e:-;ion:-. here. if c.\ll'Lll'liYe cnough-m~, for in~tante. in progrc~~irn bulbar paral
J'l'li~-may cau~c spccchlc~t:ine~R-1rnarthria ( Ba:-:tian); Llut. mmally they are 
more limikd, giYing various disturbancL'8 of articulation. 

The Auditory Speech Centre.-As the child learns to speak there is clcvcl
opc<l in the carte· of the brain an association of centre~ which takes control 
of the prirna!'y ~pecch mechanism. 'The chilcl is con~lantly hearing objects 
cnlll•d In' n~1mes, and he learns to associate certain sound~ with the look, feel, 
taste, c.tc., of certain lhings. \\'11en he hears such a sound he g-cts a 
mon• or lt·1's clcnr mental picture of the ohjcd, or, jn other wo rd~. he has devel
oped c·t'rlni11 auditory rnemorie~. ' L'be~c rncrnorics of the 80U1Hh,; of won.1~ arc 
stored in what i~ c-ullcll the a11ditory speech crnlre. This centre, which in the 
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majority of prop le jfi the controlling spl'rrh ccni re. i!'. t-iiluid1·d on tlw IP rt :-i1l1· 
in riµhl-handl'cl people, 11nd on lhc right ~idr in tho:-e who are IPf!-harnkcl. 
The affcn·nt i111prc:-!"ions ari~ing ~n lhe ears reaeh lhc lran;o:n.'rSP or tl11• 
temporal Johe~, tho!'C from each car going to both i--ide~ of the From 
<.'ach o[ tl1t'~C primary auditory centres impulH·s arc s1.ml to the auditory ~l'l'('lh 
ccnlrl' in the temporal lobe of the left hcrni~phcrc. 'l'ht• t'\.:td lo('atir)n of thi~ 
:;o-callcd centre is not accurnlclj' determined, hut il i!' Lhoughl lo O(Ttq1y the 
f-ir::l and perhaps part of the second temporal conrnlution!'. Jl;1ric in hi:- work 
on apha!'ia. denies al l speech centres. but places the corli1.·;d region. \\hiuh hao:. 
lo do wilh lhe intellectual procc:::;::cs underlying language. rnllicr in the 
l0fl icmporo-pariclal lobe. This he dcsiguatc:-; "\\'crnit:l,c'l' a of 
which alone can produce aphasin. The child cndcarnr:-;, aml hs rept•at{'d efforls 
karns, lo make the soumh; that lie heat's, and he fin.;t IJC·c·orn<':-; alik lo n•peul 
'\' Orel~ , lhcn lo Hpcak volunta r ily. T o do this, he 1ias had lo ll'arn certain 
delicate n10Ycments, and so the re has been dc,elopt'd undrr the control 
the auditory ~peceh centres a special motor ccnt1·e for i-:peech in wliicli these 
mmcmcnts a rc localized . 

The Motor Speech Centre.-rrhis was placed hy l1ro<·:1, an(l those who im
mediately followed him, in the posterior part of the left lhircl frontal cotl\'olu
tion . lt is around lhis-Broca's centre---thal the di~cm:sion ~Ltrlt•d by ... \faric 
hm~ hccn mo~t heated. ) larie and his followers deny that thi~ portion of the 
hrain has anything to do wilh speech. and insist that the so-calll'tl motor apha"ia 
is merely a "combination of aphasia" (of which they admit but one type, that 
due Lo lesions of \\'crnicke's zone) with nnarthria . .i:.\narthria they think o[ 
as a speech disturbance without any intelleclual defect, due to a lc:o:.ion of their 
lenticular zone, an ill-defined area in the centre of the brnin. 

l\larie's po~ition has bcrn much discussed, and many CXC(1 llcnt oh~crvers 
have come lo the res.cue of the old view which accepts Hroca's convoluUon as 
the motor speech centre. rrhe recent studies of cases of apraxia, which s(·em 
lo have clctennincd a centre in Lhe left frontal lobe for certain purposive rnovc
rne nts, a~ in the use of ohjccts, gestures. elc., have lent support to the im
portance of Hroca's convolution. 

The motor ~pccch centres and the corresponding area in llH' right hrain 
are connected cilher direclly by special rnotor fihrc:: with lhe bulh;:ir nuclt•i, 
or, as is more probable, indirectly, through the medium of the cortical cen
tres of the primary speech mechanism in the lower part of lhe Holamlic region 
on bolh i-;idcs. 

'!'lie speech centres arc in close connection wHh the re~t oi the brain cor
tex, and in this way they lake part in the general mental adh·itie:.:. of which. 
indeed, lhe ~perch procc~::.cs form a large part. 8ome authors have as~umc<l 
that the several sensory elements which go to make a conc«•pt are brought 
together in a special region of the brain, and here, as it were. united by a. 
name. This is called "the centre for concepts," or "naming centre" (Broad
bent), but most writcrR ha\'e followed Bastian in comidNing that the suppo· 
"ilion of snch a cc•nl re is unnecessary. 

The mechanism wh_ich I~ns been described is that which jg developed in 
u1l('(lucatcc1 people and rn children before they ha\'C learned to read and write. 
and is of primnry importance in all ~rerrh prOCl':":.:r;;.. .._\s the rhilrl learns to 
re~td he a::-sociates certain vii:iual irnprc~sions \\ith the !:ipeceli memories he has 
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alrrad_y arriuirrd. 1111(1 he then add~ lo hiB concepts tlie Yil-'tlfll mrmories of 
wrilten or prinlNI f:j'mhol~. rrhe:;e memoril'S arc slorc<l in the Yisual speech 
centre. 

The Visua l Speech Centre.-'l'his i~ placed hy nearly all author::. in the 
angular and supramarginal convolutions on the left ~idc. where it. is bclicrnd 
'i:-;ual imprc::sions from both occipital lobes arc combined in speech memories. 
Yon Monakow denies such a special centre, but holds that Yi:"ual ~pcech nH:m
ories are dependent upon the direct connection of the general "i~nal centres 
in both occipital lobes wilh the speech sphere. That speech defects result from 
injury to the angular and supramargiual co1wolulion$, he aclrnils; but he 
thinks t hese arc due to an interruption of fibre tracts which l ie beneath and 
not. lo a destruction oI a cortical centre. rrhc distinc:tion ii:., therefore, of 
mo re theoretical than practical importance. Marie includes this region in 
his \Vcrnicke's zone. 

J n learni ng io write, the child derclops certain dclicalc mo,·crncnts of the 
arm a nd hand, ancl thus acquires another method of cxtcrnn lizing his F-peech 
aclh· itics. Whether or not this requires lhc de\'clopmcnl of a ~cparalc writing 
centre, apart from lhc general Holandic arm centre. OL' is brougl1t about by an 
e\'Olulion o.f the latter through the medium of Broca's con\'olulion, is a vexed 
que::::tion. Gordinier has recorded a rcmarkahle ca::::c of total agraphia, with 
no H'nsory or motor speech aphasia, in which a tumor occupj·ing the foot of 
the second left :frontal convolution was found at aulop5j". Agraphia is a 
special form of apraxia. rrhe movements of writing arc learned under the 
influence of visual impressions in association with the other speech memories, 
allhough there is a more direct path, which is m~cd in copying unknown char
acters. J ust as t he movements of articulate speech are comfantly under the 
con tro l of aud itory memories, so are the moYcments of writing regulated by 
\'i~Lml memories; but in this case lhc olher speech memo ries are of great 
im portance. 

\\" ith the clcYc1opmcnt of the a~socialions which underlie reading and 
writi ng, the speech mechanism may be said lo he complete, a\lhough its activ
ities a rc capable of practically endless extens ion, as when music or fore ign 
languagl's arc learned. 

It will be seen that lhc co rt ical speech centres-the speech sphere of the 
]1' rench-occupy the pa rt of the bra in n ear the Syhian fi~Htrc, and that they 
all receive their blood from the Syhian artery. Speaking broadly, the pos
terior part of thi::i region is scn::::ory and the autcrior is motor. The sensory 
anas arc near the optic radiation and the motor are near the general motor 
tract~, and so. with lesions or the posterior part, heniianopia is apt to be as~o
ciated with the speech disturbance while hcmiplegia occurs with disease of 
the anterior areas. These associations o!len 11elp to di~liug-uish a sensory from 
a motor aphasia, but each type has special characteristics which must be 
studied. 

Auditory Aphasia. -Most people in mentally recalling- words do so by 
means o.f thei r auditory speech memorics-i. c., they think. of the 
sound of the words, and, in voluntary speech. it h; probable lhaL the 
will actfl on the motor centre i nclireclly through the auditory centre. 
T hi8 C\.'llll'C is alf:o ncce~sJ.ry for reading in such persons. rrbere arc 
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l'tdain persons, hO,\CnT. l'a rnl'd on 
hy ,-isual memories, and in thc:-:c ra re llw vi:-ual ~pt.•cd1 (:( o-
tre:; take the predominant place ju speech u~ually U('t· upil•d hy the auditory 
centres. 

Complete abolilioD of all the auditory speech mcmorit•s hy <lcslrudinn o( 
the first temporal cotwolution causes the most cxtcns. ivc dh:t11rhancc~ of ~Jll'Cch. 
Such a person is unable to comprehend speech, ei ther spoken or printed. \ 'ol
unlary speech is much di:;lurbcd, and although at finzt lie may talk, his spccC'h 
is nothing but a jnrgon of mi ~placcd words, and he soon hcco mcs spccchk•:::s . 
Writing is al so lo~ t , and he can nei ther repeat words n or wr ite at dictation. 
Ile may be able to copy. 

J~csions are often only partial, and the resultant di:;lurbancc be 
simply a difiicully in speech due lo the loss of noum; or to the 
positi on of word s (paraphasia) , the writing showing the same 
The patient usually understands what he h ea rs and reads, and ca n re
peat words and write at dictation. This js the conditi on BaJ-;l ian ca ll s 
·'a mnes ia vcrbal is." The condition may be so pronounced lhal ro luntary 
speech and writing arc nearly Jor~t, even when t.he ~1udilory memoril's can 
still be aroused by new afferent impres~ions and he is able lo under:-<tand 
what is said to him and what he reads. H e ca n usua lly repeat and read 
aloud. 

The afferent paths, which reach the auditory speech centre from the two 
primary auditory centres, may be dest ro!·ed. A J e~ion lo cl o this must be 
in the white matter beneath lhe first t empora l convoluti on on the left side. 
Such a lesion would block all auditory irnpres:sionH com ing- to the cen
tre, and the patient would n ot be able to undcrf:.ta ncl anything that was 
sa id to him, could not repeat words nor write from dictation. As the 
cortical centres arc not disturhed, and the auditory spC'ech memories are st ill 
present, there is no disturbance of voluntary speech or writing, and the pa· 
tient can read pe rfectly. Thi s is pure won.l·deafne~~ or subco rii cal senso ry 
aphasia. 

Visual Aphasia. - Dest ruction of the visual crntrc in the angular and 
supramargina l conrnlutions causes a loss of the visual speech memories, and 
the patient is unable to read printed or written cha racters. H e is unable to 
write- i. e., there is agraphia-and he can not copy. His underslancling ()[ 
spoken words is good, and voluntary speech is n ormal or only slightly par
aphasic. 

A subcortical lesion involving the afferent fibres going lo the visual speech 
centre causes pure word-blindness (subcorlical a]cxia)-i. c .. there is inability 
to understa nd written or printed words. Voluntary speech and writing arc 
good. The patient can not read his own writing cxcl'pt Uy aid of musclc
srnsc_ impress ion, in ret rac ing the lette rs, either voluntarily or passively. Asso
ciated '''1th thi s is always Jiemianopia. 

Word-clcafm'FS and word-blindness are often combi ned, and at times it 
is not only the tracts that connect the primary audilory and visual centres 
wW1 the .speech spheres, but also those whi ch associate ihem with the other 
sensory ccnLres in lhe formation of concepts, that a rc diseased. ln th is case 
the patient has lost not only his audilory and visual speech 111 cmorics, but also 
all of his memories which have lo do with bearing and ::.;iglit, and he has mind-
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rl ea (ness ancl rnind-blinc.lne5s-i . c.J he is unable to recognize objccls when he 
hea rB or wlwn Ill' ~<'L'g them. Furlhcr limo this, there may be a dissociation 
of all the R(·n~ory N'fllrt•:-: from each other or from the high~r p::ychical centre, 
which i~ pradit'nlly the ~arne thing, in which ca:;c the patient is t•nlirely unnble · 
to recognize olij1'Cls and to use them properly-i. e., he has sensory aphasia or 
nf.rno:;ia. 

Motor Aphasia.- l .c:-;ions or the motor 5prcch zone. po:::sibly in rare ca:::es 
o[ Broca's conrolulion alone, more commonly or a widl'r area, cam:e loss o( 
the power or :::pcech. The patient may be ab5olulcly tlumb, or he may ha \'e 
rch1inrcl one or two words or phra:::es .. which is believed lo be due to the activ
it r of the cor rrspo ncling region of the righl brain. H e will make n o effort to 
n.'JJC'a t 'rorch;. 11 is 111inll is eorn parati "ely clear, and he umlerstanc1s what 
i~ F-aid lo hi111, bul rcad t:i poorly. He has not a clear mental picture o-f worc.1::;. 
This is le8ied by a~king him lo squeeze the observer'H hand or lo make expira
tory cfforl8 aH rn:rny Limes as there are syllfliJl cH in a well -known name. 

Voluntary writing is u::;nn1ly lost in corlica l motor a phnsia, and many 
authors bclic,-c lhat writing moYcments arc conl rolled from this centre. 
Others, who bclieYe that there is a special writing ce ntre, contend that a 
J c~ion strictly Ji111itcc1 to the molar speech centrP would n ot C'ause agraphia. 
arnl cite cn:-c:; whiC'h ~eem to support their Yicw. If there is much disturbance 
of intl'rnal ~pecch. writing must be impaired . 

Subcort il'a l motor apha~ia is c1c::cribed as due to the destruction of the 
fibres which join Hrorn's conrnlut ion to the primary spt'cch mecha nism. 
LC'sions which have produce<l tliis type of aphasia have bcC'n in the white mat
tC'r of the.• ]<.'fl hcmi~phcre near Broca's conrnlu tion . Thc~e woulcl be within 
~ l a r il''R le11\ic:11lnr zone. 'i'hC're is complele loss o[ the power of speech without 
any dislurlm nre o[ internal speech . The palienL's mental processes are not 
di sllll'lJcd, rn11l hC' cn n "Tile perfectly if the Jrn nll is nol paralyzed. 

ra~cs of :1pha~ia a rc rare ly sim ple, and it i::i oft Pn impos:.;ible lo c1ass i[y 
them accuralely. 'l'hc problems im·oh cd arc, in reality, exceedingly corn
pli ca lcd . and the !-iludcnl must not for a m oment suppo:;c that cases are as 
i:: trnightfornn rcl as tl1 <' \/Hious dingrams at fin;l sighL would ~1ppea r to indi-
cate. A majority of tlirm are com plex, but with pnt icnce the d iagnosis 
of the diffc•n•nl rnridir:.; cnn often workrd oul. The fo ll owing tests should 
be applied in <':t<'h ca~P of aphasia, afte r the presence or absence of paralysis 
ha s hren detrrminell and whether the pat ient is righl~lrnnded or left-handed: 
(1) ']~he power of recognizing the n atu re, use~. and relations o! objects
L e., whethe r agn o!<ia and apraxia are presC'nt or not; (2) the power lo recall 
the name of fam il iar objC'c:ts seen, smel l<'d, or tasted. or of a sound when 
heard. or of an objt>rL touched; (3) the power to understa nd spoken words; 
( -L) the capabili ty of uncleri;landing printed or wrillC'n language; (5) the 
power of appreciating and understanding music; (G) the power of voluntary 
speech-in th is jt is to be n ote<l particu larly whethC'r he misplaces worc1s or 
n ot; (7) the power o( reading aloud and of under:-;tanding what 11e reads; 
(8) the power l o write voluntarily and of reading whnt ho has written; (9) 
the power to cop)'; ( 10) the power to write al dictation; and (11) the power 
of repealing words. 

' l' he medico-trval a.~pecls of nphasia are or grea t imp? rtance. No geno_ral 
princ ipl e ca n he laid dow n, \Jul each C'ase rnu::;t be considered on its ments. 
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L nnwlon, in reviewi ng the whole question, concludes: "Sanity rstab \iphecl. 
any lc>gal docunwnl should he recoguizcd "hen it can be proved lhat lhc 
person making it can unclcr~land iully lts nature by any rcreplh·e chamwl 
(viz., hearinµ-, Yi~ion, or muscular sense) . and can, in addition, express a..::-;ent 
or di~sent with certai nly to proper witnesses. whether this expression Le by 
spoken speech, written speech, or pantomime:' 

PROGNOSIS AND TREA1'~IENT OF APHASIA 

Tn young persons the outlook is good, aud the power of speech is gradually 
restored apparently by the dC\'CJopment of other po rtions O( ihe brain. rJ1he 
oppo~ile hem isphere ofLcn takes part in thi~. In adults the condit ion is less 
hope[ul, particu larly in the cases of complete motor aphasia with right hemi
plt•gia. The palirnt may remain speechless, though capnble of understanding 
eYerything, and attempts at re-educa tion may be futil e. Partial r ecovery may 
occur. and the patient may be able to talk, but misplaces words. In senso ry 
nph a:-ia the condition may be only transient. and the different forms rarely 
11crsi:--:.t alone without impairment o( the powers of expression. 

The ecluraLion of an aphasic person r equ ires the greatest ca re and patience. 
particularly if. as so often happens, he is emoti onal and irritable. It is best 
to begin by the use of detached lette rs. and advance, not too ra pidly, to words 
of on ly one sy llahlc. Children ofleu make rapid progress, but in adults failure 
is only too frec1uent, eren arter the most painstaking effo rts. In the cases of 
right hem iplegia with aphasia the patient may be taught to write with the left 
hand. 

III. AFFECTIONS OF THE BLOOD VESSELS 

1. CEREBRAL CIRCULATION 

There is mn ch that is st ill indefinite in the physiology of the circulation 
o f the brain, hut Lhal which is known is of the g reatest practica l moment to 
llw ph,r:--:.ici;rn. 

'l'hc !,rain rC'ceives bl ood from the inte rnal carotid arteries, the vertebrals, 
and, to ~o rn c extent , from the :- pinal arte ri c~ . These anastomo~e ~oon aft.er 
entering the sku ll to form the ci r cle of Willi s. 'rhe extent of this inte rcom
munication is subject to considerable variation, which may be of ext reme 
imporl~rncc in pathological conditi ons. Collected by the veins, the blood is 
emptiC'<l into lar~c YC'nous sin uses, which a re, to a g reat extent, protected from 
prrfl~nrr clrnngrs hy thr s.k111l and dma mater. 

rrhc ccrehro-Fpinal fluid ii' co1lected in the meningeal spaces and fills the 
int rrstices helw('en the con rnlutions. etc. Under normal conditions there il' 
but a small quanLily o[ this fluid within the skull , which is entirely fille1l 
with brain. blood, :rnd the cerchro-spinal fluid. Practica lly a closed box, with 
contents uninfl11cinced by atmospheric pressure, the quantity of blood within 
lhe skull nnder normal circumsta nces is almost constant, for the brain sub
stance it~rH ran not he compressed, so that the only in crea:;:e or decrease 
is that" li ich compcnsalrs for the small quantity of cc rehro-spinal fluid that 
can pm:s hrtwrrn the cranial nncl spinal cavil i c~. 

All hou .~.d1 the qunntilv of hl oorl does not change mate rially , its rapidity 
of flow may, ancl does, show markNl \':uiations, nnd thus lhe relat ion between 
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arterial and Yenous hloocl is i:;uhjC'd to change. The circulation within thr 
i-kull not only differs from the circulation in other parts in it~ freedom from 
lhc effects of atmosphcrir prr~sure. but apparently it is not urnh•r local YflSo

m<Jfor control and is in nn organ that can only expand slightly. Although 
nNve fibres ha,·e been demonstrated in the walls of the small arteries of the 
hrain, H. has not been pro,·ccl lhat they cause dilatation or contraction under 
inllm nccs from the vaso-motor centres; indeed. there is little experimental 
c,·idencc that speaks for, and much that spcah. againE-t, this viC'w. 

Under ordinary circunwtances, the circulation of the brain follows pas
sively the general bodily conditions. '1.rhcn anything increa~es the force with 
"hich the blood enters. thC' Rku\1-i. c., when blood prr~sure is rai~ca. either by 

inrrrase in the heart's action or by gcnC'rnl vaso-motor effects-more blood 
p:rni'C'S through the brain in u gin'n lime, nnd it h::, as it were, noocfod with 
hlood . This active hypN:P111ia mnst occnr under n1any cirr11111stance~. but 
it is doubtful whether it ca1ti;:.cs :my symptonu;; in fact, it is difficult to H'C 

how it. in iti::elf, can do anything hut good. 
Although without clin·rl \'ai::o-molor control, the circulation of the brain 

is rc·~ulatcd by the action o[ the rnso-motor centre on the splanchnie arens 
and ~kin. This ccntr(' itsrl[ shares with the respiratory ancl cardiac centres 
t.11(1 ~ame circulatory renditions as prevail throughout the brain. 

f'ons.riousncss clcpends upon a due blood i::upply to the brain, particularly 
to 11H' cortex. and life itself depends upon the circulation in the meclulh1ry 
ernirC'S. When llie blood circu!:lting about lhC'~e CC'nlres jg poor in o:xygcn
i. ('.,when there is a lack or arterial blood-the ::irkrioles within the splnnch
nir nnd skin areas contract under Yaso-molor influences. the blood prei::~ure is 
rai~ed, and the blood enlrr~ the brain with unusunl force and supplies the 
capillaries with :nlerinl blood. The extent to which this regulating mechan
ism ran counteract an oh:-;tn1etion to the circulation through these centres 
has hrrn 'rel! shown cxprrimrntnll.r hy Han·cy Cushing. Whrn the gc'neral 
intracranial prr~surc was raised to arterial blood pressure, i11Stcacl of the 
Jal ion being hlockrd nnd thr animal dying from anfC'mia of the hraii1, as 
bcrn ~lated, he showed tl1nl ihC' Yaso-motor centres rei::ponded with a sufficient 
ri~e or blood pre5=~lll'C lo O\.C'l'C'OlnC the imprclimrnl. and SO restore the circula
tion. With every rrpcatPd increa~e or inlrncranial pre~sure, there was an 
:m:-;wrring rise of hloocl prr:::sure, until. at the encl of the experiment, the brain 
was acting under an intracranial prci::sure much nho\'C the arteria l pressure 
of lJlC' animal at the beginning Of the ('Xperiment, and this pressure ha<l been 
rOITC'RpomlingJy raised lo a !=lartling exlcnl. rrhe interesting clinical deduc
tions which Cushing drawi::. from this experiment will he referred to under 
cerrhral hrr'morrhaf!e. 

When this regulating mechanism is lfo.::lurhed. f.\erious results may follow. 
1'h<> ordinary fainting- fit ii::. an example : 11nder the inAucnce o[ emotion the 
rn~o-motor rentre is inhihitr11. arnl. in cons.cqurncr, the abdominal blood Yes-
8£>1~ hccome dilated. hloorl pre5l!=11re falls, and the !lC'art is no longer able to 
clrirr thr bloocl hark to it,clf ngnin't the force of gravity; the blood nrcurnu
late~ in the abdominal \'Cinfi, the l1cart emptir!=. cerebral circulation fails. and 
11nc01H~riom:.neR!.: occurs. A similnr condition may follow the sudden remontl 
of !=Onwthin.g that l1m; rnusrcl prrH~-urP on lhe ahdominal vesseli:; for ::i consider
abl" tinw, a~ the wilhdrnwal of thr as.cilic fluid. Tn this case the vaso-molor 
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control influrnrC''l. lune not hcc n called on for ~ome tim<-'. nrnl thr crntre itself 
ha'l. takm part in the gt·ncral wcak(•ncd rornl.ition of tlw indivitlunl, l'O that, 
when a imd11en c1enrnn1l is made upon it to compen!'ale for the nrrui:tomcd 
external support to t he blood ,·essels. it is eutirl'ly unable lo re;;pond , and the 
hloo<l rollt-rt~ in thr i:plcmrhnic yessels, the patient becomes unconscious and 
may dir. hiwing hied to deat h into hi s own vein£:. 

Wh ill~ under ordi nary circums.ta nces the rnso-molor mechanism and the 
tonicity of the mu:-:C"IC's of the abdominal wall s comprnsat.e perfectly for the 
change from the horizontal to the upright position- i. e., for the effect of 
gn1vity upon the column of venous blood :from the heart lo the feet , in aslhenic 
:.:.lnlc~, aR arter srwrc illn c~s. the compensation may be very ·imperfect. When 
Ruc h is the ca:-:c. if lhc pali cnt stnnds, or, at times, even if lie Rits up in bed, 
his 11ea rl hen ! ~ more rnpidl y, he becomes giddy and may faint. 'The change 
in the pul:-:(1 mfr, wif !i a change in pos ition, is a fair indication of the vaso
motor control. for· the heart. itself endeavors to make up for this incompetence. 

Chloroform and. to n less extent, ether tend to induce vase-motor paral.r
sis. and this is the r eason why po~ iti on is such an important fa ctor in the 
~afety of patients during an~Rlhesia. 'fhe splanchnic circulation, under these 
('irr11mslanccl"l, may. to a cc rlain extent, be supported by bandaging the legs 
~me] abdomrn and elernting the foot of the bed. Crile's pneumatic operating 
~uit, in which the patient is encased below the chest in an inflatable suit, by 
means of which pre5=sure on the peripheral and abdominal vessels may be 
,·:niecl. is an atlempt to establi sh an artificial vaso-constructor system under 
the control o( the operator. which can compensate for the paralyzing effects 
of the ana~~thct.ic. and obviate the ncce£:s ity of considering position. 

The heart. ilsclf may bC'come weak from various causes and so be unable 
to kC'e p the brain properly Rupplied with arterial blood . ~rhe extreme example 
of this is paralysis of the hea rt muscles from failure of the coronary circu la
tion, which is immediately followed by unconsciou sness ancl death. In Stokes
J\dams cli:.:ease the crl'ebral symptoms, al.ta cks or unconsciousness, convulsions, 
:rnd npoplecl iform seizures are due to cerebral ana?mia, cau sed by the tempo
rary Cet'sation or the venlri cnlar systole. When the chest is forcibly com
prr~sed the heart may be unable to fill itself with blood, and so 11aconscious
nc:-;t', or even 1kal h, nrny follow from failure of the cerebral circulation. 

He~pirati on is an e~sential part 0£ circulation; this is true not only in the 
primary ~cnse, thal it is through thi s £unction that venous is changed into 
:ntcrial blood. hut. also in a more truly mechanical sense. "With e\·cry inspi ra
t ion the blood is sucked into the heart from the Yeins, ancl the descent of the 
1liaphragm, hy in c rea ~i ng the pressure on the abdominal veinR, tends to force 
the hlood int o Ou_' heart. During expi rati on the en trance o( the blood into 
the heart i~ impeded by the increase in the intra-thoracic presRure. Respira
tion has direct, but slight, influence upon the blood pre~snre within the 
arte ri rs. 

The e irru laii on wilhin tl~e sk ull is very intimat ely r clal ecl t.o respiration. 
r!'hc hlood fro ~1 1 tile brain Sl llll ~CS ]JaSSCS through the jug ular veins directly 
into the superior Y('JM and the columns o[ blood appear to be uninter-
rupted hy competent. so that clrnnge of prc~slll'e in the cava is 
l ran ~ mitted dirC'C'lly lo the and o[ the brain. Intracranial pres-
sure has been shown lo be equal to venous blood pressure within the s inuses 
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and to follow CH•ry change in this. The brain dilates with each pulse-beat, 
but n.Jati,cly much more with each expiration . In expiration intralhoracic 
pre:-:.surc is incrm!'cd. and this cam~es an increase in the prl'::surc within the 
cam, the jugulnr, 'lnd the hrain sinuses. The blood i~. as it were, dammed 
back. Yenous congestion occurs, intracranial prc~!'ure ri~es, and the brain 
rrcc·iH's les5 artcrinl blood, and the symptoms of ccrehral anccmia may follow. 
l·rnler ordinary conditions these eff{'.cts are not so pronounced or protracted 
as to cau::-c markt·d ~ymptom$, but at times they may be, as when a crying 
child holds his bre:ith until he becomes unc·on~ciuu~. ] !ere the di1licuHy 
which tlic heiHt lrns in filling itself with blood under incrt'a~r<l thoracic prcs
rnre is al:-:o a fador. \\'hen the superior rena cam it- alone obstructed, as by 
pre~"urc from a tumor, there may be not the f.lightl·~t di:-t.urlmnrc of the func
liom:. This drpc111ls upon the freedom of the eranio-H•rf('lm1l rcnous anasto
mo:-is. and other paths which allow the bloocl to reaf·h the !wart through the 
infuior vena cani. 8trong respiratory effort:-: a:rain:-t an obstruction may 
change intrathoracic pre~s.ure wry greatly. ] n 1orcN1 expiration with the 
µ-lotlis clo:;;l'Cl, the normal ncgatire pre~<:.ure become;.; nrnrkec1Jy positire and 
may far CXC'('C'd thr normal pre~"ure on the intrathorn(·ic n 1ins, while j( the 
p-lotti" he clo~ed and a strong in .... pirntory effort he nrn<ll' the pressure may 
fall far lwlow atrnMphcric pre:":.-nre. Jntnic-ranial hrrmorrhagcs not in
frcqurntly take place durinp- a :::trong eflort with thr hr('ath held as when 
strainin:? at btool. or wlwu Jilting a hc'a\·:· 'ni~ht. or during a severe cough
ing e:pcll. all ronditions in whirh. among other thin:rs. the flow of the Yenous 
blood from the brain lo the hrart is impedrd, :md in f'On~rquenre o( which 
intraerauial circulatory ronditions are altered in tlw dir<'dion o[ a rise of 
Y('J)OUS and rapillary pressure. The importance or prt'n>nting. a~ far as possi
ble, any obstruction lo respiration during the rour~e of apoplexy will be 
referred lo in a subsequent paragraph. 

rrhe vrnous 011tlrts from the :::kull are eo large nnd the anastomoses arc so 
free that they nlllst all to obt-trucie<l to cau::e any marked an<:cmia of the brain, 
:md for this rem:on th romhosis or ligature of one of the sinuses is not neces
sarily followe<l hy nny symptomt:i . lf nll the \·eins in the nrck arc compressed, 
as by a tight band or slrong flexion of the neck. the circulation may be im
peded to a com;idcrablc extent. and this io: of definite importance under patho
logical condilion8. 

~\ny one of the artNics may be tied before entering the skull, with but 
little danger. owing to the frrcdom of the auae:tomo::;is in the circle of \Yillis, 
but, at- this is suhjrd to variation. the cloi::ure sl1ould be made slowly. With 
this precirntion, hoth carotids may be tied if an jnterrnl be allowed bcb\·een 
the operations. 

Ohliteration of an arter:· beyond the ('ircle of \\illi~ i~ always [allowed by 
a <listurbaucc of fundion of the part of the brain supplic<l by lhat artery, 
and is considered under Embolism and Thromho~is. 

2. JJYPERJE!UIA AXD A:\'JEMJA 

Lrss and lr:::.s stress is now laid on active hyprnemin as a cause of symp
tom~. As Leube suggests, the :::.ymptoms 11sually referred to aclivc hyperremia 
in the infectious diseases, or in associntion with hypertrophy of the heart ac· 

6-1 
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companying di~('a~c of the kidney. are due to the action of toxic agrnt:' rather 
than to changrs in the circulation . On the othl•r hancl. Hnou:-; :-.ta:'i~ and anre
mia of thl~ hrnin mu:-;t be a n~r:v potent cau:"e of head t-;ymptom~. 'l'hc lll1r1:r
tainty whiC'h e·d~t~ i!' largely due to the fad that the condition of the hlnncl 
\C~~els a~ ~C'C'n within tlll' ~kull after dC'ath maY hear no n•lation to that which 
held sway during- life. . 

']'he :1natorni~·al condition of the brain in ana•mia it' n•ry e.trikinµ-. The 
membrane~ are pall'. only the large ,·cin::. are full. the ~mall \'l':-::"el:s on•r the 
gyri arc rmpty, irnd an lmwrnal amount of cerchro-!'pinal fiuicl i:-o prl':::ent. On 
!=Cciion hath the grity and white matter look l'xtrcmcly pale and the cut ~urfarc 
is moist. Yery few pu11cla 1rasculosa, are seen. 

The C'ffccls of ~uddcn an:rmia of the brain are well illuslrnted br the ordi-
nary fainting fiL and h:we been <lcscrjbcd a bore. · 

Symptoms.- \\'"hcn the symptoms are the TeEult or liminorrliagc, there are 
clruw::;incss, g iddine~8, inaUnity to stand: flashes of light, dark spots Uefore the 
<'Yl'S. and noi~r!-l in the cnrs ; the respiration beeornrs hurried; the :3ki n is cool 
and eorcred with ~weal; the pupils are clilnted. thrre may be vomiting, hC'acl 
ache. or delirium, and gradually. if the bleeding continucB., consciou~ncs~ is 
lost and death may occur with conrnlsiom. Jn the more chronic forms o[ 
br:iin ana'mia. sue\; as result from the gradual imp0Yeri.~dm1ent of the blood. 
as in protracted illness or in starvation, the condition known ai:; irritable weak
ness results. )lrntal effort is difficult, the slighteEt frritation is followed b~· 
undue rxeitemC'nL the patient complains of giddiness and noises in the ear~ . 
or there may he hallucinations or delirium. These symptoms are met with 
in an extreme grade as a result of prolonged starrntion, and a Yery similar 
condition is ~ecn in certain eases of arterio·sclerosis where the brain is poorly 
nourished. 

An interc8ting $=Ct o[ symptoms. to which the term hyd1·enceplrnluid was 
applied b.v ~larslrnll Hall , occurs in the debility produced by prolonged diar
rhcea in children . The child is in a send-comatose condition with the cres 
open, the pupils contracted, and the fontanelle depressed . In the earlier 
period there may be convulsions. The coma ma~' gradually deepen, the pupils 
become dilatrd. nnrl there may be strabisnrns and even retraction of the head, 
symptoms which closely simulate those of basilar meningitis. 

3. CEDECJA OF THE BR.\l:-1 

I'athology.-In the pathology of brain lesions ccclerna forrnerl:· played a 
rOle almo~t equal in importance to congestion. It occurs under the following 
conditions: Jn general atrophy of the conrnlutions, iu which case the ~clema 
is represented b~· an increase in the cerebro·spinal fluid and in that of the 
meshes of the pia.. In extreme venous dilatation from obstruction, as in 
mitral steno~is or in tumors, the.re ma)' be a condition of congestive cedema, in 
which, in addition to great fillmg of the blood vessels. the substance of the 
brain it~elf is unusually moist. The most ac11te ccdema is a local process 
found around tumors ancl abscesses. rrhe symptoms of compression following 
coneu~~ion or contusion, as shown by Cannon, are frequently attributable to 
cerebral ccdema <luc to change in osmotic pre,_;:~ure . An inlen:::e infiltration 
local or genrral. may orem· in Bright's diseat:'e, and to it, as Traube suggested: 
certain of the ura.•mie symptoms may he due. 
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Anatomical Changes.-'l'he anatomical changr~ arc not unlike those of 
an::emia. "'IH'n tlw M1ema folIO\n: progre~~iYc atrophy. the flui!l is chiefly 
within and ht·m·nth thC' memhrane5. The hrain subi"lanc:e i~ an::emic and 
moi~t. and ha~ a wet. glistening appearance, which is Yer~· characteristic. In 
some in~tanc·e:-; tlw wdema j,; more inten.;;e and local. and the brain sub--tance 
may look inrlltratcll with fluid . The amount of fluid in the Yentricle::: is 
u:-:ually increa~cd. 

Sy'IDptoms.-The ~.rmptoms are in great part those of lc::::-;enecl blood flow, 
and are not well defined. .\:::. just etnted, some of the C<'rebral feature~ of 
mwmia mny depend upon iL Ca!:iCS haw been reportNl hy Raymond. r:l'enue
son, and Jkrcu111, in which unilateral connil:.;ion~ or parnlyi::.i~ hare occurred 
lu ccimwdion wilh c•lHonic Brig-hrs di:<ea-=e. and in whi('h lhe condition ap
peared to be a~:o.ociale<l wilh cederna of the brain. The older writers lni<.1 great 
strcs:; 11pon an apoplexia which may really ha,·e hecn a. general redcma 
of lhe brain . ]na~much as the in whiC'h o•dcnrn of the Lrain occur:; 
are ofkn those in which there is al:::o intoxication. or an::emia, or both. it is 
prohably impossible to say at the bedside ckfinitely which of tlu:i:::e po::;sible 
factors is re:-'.ponsihle for the symptom~ in a giren ca$e. 

4. CEREBRAL JiiDIORRH.\GE 

The bleeding ma.'· come from branches of either of the two great groups 
of cerebral res~cll'-thc basal, comprising lhc circle of \Yillis and the central 
arteries pas~ing from it and from the first portion of the CC'rebral arteries, or 
the cortical group, the anterior. middle, and the po10terior ccrt'hral ve~sels . In 
a majority of the cai::.es the ha~morrhage is from the central branche~, more 
particularly from those which are giYen off by the middle cerebral arteries in 
the anterior perforalc<l spaces, and which suppl.v the corporri striala and in
ternal capsules. One of the largest o[ the~e branches which pai::.Bes to the third 
cli,·ision of the Jcnlicnlar irneleus and to the anterior part of the jnternal cap
sule, the lcnliculo-8friate artery of Durct, is so frequently i11Yolrncl in hremor
rhaire that il ha. been callecl by Clrnrcot the artery of cerebral l1cemorrhage. 
Hremorrhages from this and from the lenticulo-thalamic artery include more 
than 60 per cent. of all cerebral h:rmorrhages. The bleeding may be into the 
suh5tance of the brain, to which alone the term cerebral apoplexy is applied, or 
into the membranes. in wT1ich case it is termed meningeal hremorrhage; both, 
hmre,·er, are usually included under the terms intrncranial or cerebral hremor
rhage. 

Etiology. -The conditions which produce degeneration of the blood vessels 
play the important part. 

.._\ oE.-The liahilih· increases with each decade. IT. :i\f. Thomas, in hi5 
analyeis of the "Gnitecl. States Census Report for 1907. states that the greatest 
num.her of caecs occurred in the seventh and eighth decades. Cerebral hremor
rha_ge ma.'· be congenital. One of the only reco rded instances is that which I 
reported in a six-month fetus of a woman dead of tsphoid fever. 'The clot 
1r1b in the kft 11emisphere ancl had broken into the ventricle. Apart from 
mening-cal lt!.t'morrhage. which is common as a result of the accidents of birth, 
h:t'morrha;rc is rare in children. and we had no in~tancc at the Johns Hopkins 
ll ll~pital <luring my term or scnice. Before the fifth decade h::emorrhage is 
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rare; then in the fifth and sixth decades cases progrcs~ivcly increase in 
number. 

SEx.-There is a marked preponderance of males. 
RACE.-ln lhe l'niled States the death rate from apoplexy ancl paraly•is 

in the Report of 1906 was 88.7 per 100.000 of the population. In England 
and \Yales in 1909 the deaths from apoplexy were 502 per million li,·ing. 
Both apoplexy and paralysis seem to be much more pre\·alcnt among the 
negrocs. 

lIEREDJTL-Formcr1y thought to be a very important factor, heredity 
influences the incidence in rendering members of famHics in which the 
blood \'Cssels degenerate early more liable t.o ccrcbn1l hremorrhage. What 
was formerly known as the apoplectic habitus, or builcl, is sti ll spoken 0£, 
by which we mean a stout, plcthori c person of med ium size with a short 
neck. 

S.rECJAL F.\CTOHs.-lncliYiduals wjtb progressire renal disease and eonsecu· 
tive arterio-sclerosis and hypertrophy of the heart are particularly liable to 
cerebral h::cmorrhage. The causes of arterjo·sclerosis, such as alcohol, im· 
moderate eating, prolonged rnm=-cnlai· exertion, syphilis, chronic lead poi son· 
ing. and gout. are antecedents in many cases. Endocardilis may lead indi· 
rertly to apoplexy by ca using embolism and aneurism of the re:-s.els of the 
brai n. Cerebral lrn:!morrhage occurs occasiona lly in the specific ieYers and in 
~uch profound alterntions of tlie blood as are met with in leuk::~mia. 

The actual excit ing cau:::e is not always edclent. The attacks may be sud· 
den without any pre1iminary symptoms. In other instances violent exertion, 
particularly straining efforts or oreraction of the heart Jn emotion, may cause 
a rupture. Many cases occur during sleep. Some instances follow slight 
trauma. The records of University College Hospital analyzed by Ernest Jones 
indicate thai in none of 1"23 cases did the attack come on through exces5ive 
bodily effort. 

Morbid Anatomy.-Dmwr C11A,,GES.-The lesions causing apoplexy are 
almost invariably in the cerebral arteries, in which the following changes may 
lead direct ly to it: 

(a) The production of miliary aneurisms, rupture of which is the most 
common cause 0£ cerebral hremorrhage. The origin of the miliary aneurisms 
is di sputed. Charcot thought they resulted from changes in the adventitia 
(periarteritis) . Others find the primary change in the inli111a. '£he weight 
of opinion at present, however, is on the side of the view that the m.edia is 
first deg<'nerated . They occur most frequently on the central arteries, but 
also on the smaller branches of the cortical Yessels. On section of the brain 
substance they may be seen as 1ocalized, small dark bodies~ about the size of 
a pin's head. Sometimes they are seen in numbers upon the arteries when 
carefully withdrawn from the anterior perforated spaces. According to Char
rhot and Bouchard, who have described them, they are most frequent in the 
central ganglia. ln apoplexy alter the fortieth year if sought for they are 
rarely mi ssed. The actual miliary aneurism, which by its rupture has oc· 
casioned the h:rmorrhage, may be difficult to fiPd, but if one pours water care
fully on th~ arc~ o~ hremorrhage, or, better st ill , submGrges the apoplectic 
mass for a time, it will usually be found possible to do so, and even to find the 
hole in its wall. 
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(b) Aneuriom of the branches of the circle of Willis. The3e are by no 
means uncommon, aucl will be considered subsequently. 

(c) Enclarteritis arnl periarteritis in the cerebral ves~cls most commonlr 
1catl to apoplexy by the production of an~uri~m~. either miliary or coar ... e. 
There arc instances in whic:h the rno,;.t careful !'Carch fnils to rcYcal anything 
but diffuse degeneration of the cerebral Ye:0$Cls, partkularly of the smaller 
1mrnches; so that we must conclude that spontaneous rupture may occur with~ 
out the preYiou8- fornrntion of aneurbrn . 

(d) Increased permeability of the wall~ of the ve:::sds may account for 
lurrnorrhagc~ by diapede8ib without actual rupture. Such ha:omorrhages are 
not m1commo11 in cases of contracted kidney, gr:l\'c ana:-mia, and Yarious in
fections and intoxications. 

(e) Jn persons ornr s ixty the hcmiplcgia nrny depend upon small areas of 
soflenjng in lhe g ray malter-lhe lacuna· of ) rariC'-Hn .. •ns rnrying- in Eize from 
a pin's head to a pea or a small beau, grayiEh red in lint. T he lenticular 
nucleus is particu larly apl to be inrnlved. The bloo<l YC!l:Sels are always dis-
eased.. · 

The h:rmorrhage may be meningeal. cerebral. or inlraYC'ntricular. 
Meningeal luemorrhnge may be outside the dura, bctwet•n this membrane 

and the bone, or between the dura. and arachnoid, or between the arachnoid 
and the pia rnater . 'l1he following are the chief causef.li of this form of h:rmor
rhage : Fracture of the skull, in which case the Llood usually comes from the 
lacerated meningeal ve~5els, sometime~ from the torn ~inu!l:es.. Jn these ea:;.e,:: 
tlu• blood is u:q1nlly outside the dura or between it :rnd the arachnoid. The 
next most frequent cam-c is r upture of a11curi~ms on the larg-er cerebral ,~es
scls. The blood is mmall.v ~nharadmoid . ~\n intraccrcbral hremorrhage may 
burst into the meninges. ~\. ~pecial form of meningeal hremorrhagc is found 
in the new-born, a~sociated with injury during- birth. .\ncl lastl.r, mcnin7eal 
ha,morrl1agc may occur jn the eon"tirntionnl di1wa~cs and fc\"crs.. The bloocl 
may be in a forge quantity at the bn:3L'; in ca~cs or rnpturcd ancurism, p<trfa:u 
lady, it may extend into the cord or upon the cortex. Owing to the gre<1ter 
frC'quency of the anrurisms in the middle cerebral ''es~el:::, the 8ylrian fissures 
arc often distended with blood. 

J11fracerebral luemorrhage is mo~t frequent in the neighborhood of the cor
pus striatum. particulrirly toward the outer $edion of the lenticular nucleu:::. 
The hrcmorrhage may be sm!tll and limited to the lent icular body. the thala
mus, and the intl'ranl capsule. or it may exteud to the insula. Ilremorrhages 
confinrd to the white matter-the crntrum scmiovale-a1e rare. Localized 
hleeclin2 mav occur in the crura or in tlw pon~. Il~morrhagc into the cerebel
lum is 'Dot ;mcommon. and usually com(' . ..: from the superior cerebellar artery. 
'The extran1f.:ntion m:iy be limited to the :::.uhsta nce or may rupture into the 
fourth yentrie le. 

T"enlricular !Tremorrhage.-This is rarely primary, com ing from the ns,.:els 
of the plexuse8 or of the wall~. )fore often it is seconda ry, following hremor
rhage into the cerebral substance. It is not infrequent in early li fe and may 
occur during birth. Of 94 cases collecterl by Edward Sanders, 7 occurred 
during the firl't year, and 1..,1 under the twentieth yea r. In the cases which 
I have i::ec n in aclults it has almo~t nlway.; been catrnecl by rupture of a Ye~.;:el 
in the neighborhood of tlll' cawl:lte nucleus. rrhc blood may he found in one 
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ventricle onlv, but rnorC' commonlv it i!" in hoth lakral \"C:1triclcs, and may 
pass into thC third n•ntricle an<l. through the aqueduct of Syh·ius into the 
fourth wntricle. forming a complete mould in hloocJ ot the ''entricular sys
tem. In these ca.ses the clinical picture may he that of '·apoplcxie {oudroy
anle.u 

St·nsEQCEN1' Cl!ANGES.-The hloocl µra<lually changes in color. and ulti 
mately the luemoglobin is comcrit:'d into the rcdclii::h brown hrematoidin. In
flammation occurs about the apoplectic area. limiting and confining it, and 
ultimately a definite wall may be produced. inclm::ing a cyst with fluid contents. 
In other instances a cyst is not fornwcl, but the connectire tissue proliferates 
and lcares a pigmented s.ca r. In meningeal h~morrhagc the effused bloo<l 
may be gradually absorbed and leave on1,v a staining of the membranes. In 
other cm:es, particularly ln infants, when the effusion is cortical and abundant, 
there may be local ized wa~ting of the c01wolutions and the production of a cyst 
in the meninges. Possibly porcncephaly may arise in this way. Secondary 
degeneration follows, varying in character according to the location of the 
hremorrhage and the actual damage done by it to nerve cells or their rnedul
lated axones. Thus, in persons dying some years after a cerebral apoplexy 
which has produced herniplegia (lesion of the motor area in the cortex or 
of the pyramidal tract leading from it), the degeneration may be traced 
1hrouµ-h the cerebral peduncle. the ventral part of the pons, the pyramids of 
the medulla, the fibres of the direct pyramidal tract of the cord of the same 
'ide, and the fihrcs of the crossed pyramidal tract on the opposite side. After 
ha?morrhages in the middle and inferior frontal gyri there follows degenera
tion of the frontal cerebro-cortico-pontal path. going through the anterior 
limb of lhc internal capsule and the medial portion of the basis pedunculi to 
the nuclei pontis; also degeneration of the fibres connecting the nucleus me
dialis thalami and the anterior part of t.he nucleus lateralis thalami with the 
cortex. 

WhPn the temporal gyri or their white matter are destroyed by a hremor· 
rhage the lateral segment of the basis pedunculi degenerates. Cerebellar 
h::cmorrhage, especially if it injure the nucleus dentatus, may lead to degen
eration of the brachium conjunctinun . 

There may be slow deµenrration in the lemniscus medialis, extending as 
far as the nuclei on the oppo~ite side of the medulla ohlongata, after hremor
rhages in the central gyri, hypothalamic region. or dor5al part of the poni:: . 
lla>morrhages destroying the occipital cortex, or rnbcortical lucmonhagr!-=- in
juring- the optic radiations. occasion slow degeneration (crllulipetal) of the 
radintions from the la teral gcniculate hocly. and after a lime cause marked 
atrophy or cYen disappearance of its f!'<lnQ"lion cells. 

Symptoms.-Thcse may be divided into primary. or thm:c connected with 
the onset. and secondary. or those which cleYelop later, after the early mani
fe&tations have passed away. 

Pn1M.\RY SYJ.tllTOMs.-Premonitory inclic:.itions arc rare. As a rule, the 
patient is eeizell while in full health or about the performance of some eYery 
day action. occasionally an action requiring E'trah1 or extra exertion. Now and 
then imtanees nrc found in whic:h there are sem:ations of numbness or tingling 
or pains in the limbs, or eHn choreiforrn monrnent~ in the mui::cles of the 
opposite side, the so-called prehcmipkgic chon:a . In other cai::cs temporary 
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clisturh:rnrel'- of 'ision and of a~::ociated moYements of the ere-muscles ha Ye 
l ccn nokd, hul none of the prodromata of apoplexy (lhe ;o-called "warn
ing~") are rharac·tcri:::tic. The onset of the apoplexy. as the symptom:; of 
cucbral haimorrlrnf!C are u:::ually called, rnries greatly. There may be :::uclden 
loss of comciornmes~ and complete relaxation of the extremities. In such in
fltances the name apopledic stroke is particularly appropriate. In 0ther cases 
the onset is more gradual and the lo:::s of consciousness may not oc-cur for a 
few minutes after the patient has fallen, or after the parnlysis of the limbs 
i; manifest. Jn the typical apoplectic attack the condition is as follows: 
There is clcC'p unconsciou~ness; the patient can not be roused. The face is 
injcetc<l, sometimes csanotic, or of an ashen gray hue. The pupils vary; usu
nlly they are dilated, sometimes unequal, and ahn1ys, in deep coma., inacti\'e, 
If the ha>morrlrnge be so located that it can irritate the nucleus of lhe third 
nene the pupils nre contracted (ha?morrhages into the pous or ventricles). 
The respirations are s·low, noisy: and accompanied with sterlor. Sometimes 
the C'hC>yne-Stokes rhythm ma} be pre5=ent. The chest. rnoYcmcnts on the 
raralyzrd side may be restricted, in rare instances on the opposite side. The 
<·hecks arc oltcn blown out during expiration, with spluUcring of the lips. 
The pulse is usually full. slow, and of increased tension. Tl\e temperature may 
lie normal, but is often found subnormal. and. as in a ca5=e reported by Bastian, 
may sink below 93° . Jn cases of basal hremorrhage the temperature, on the 
other hand, may he high. The urine and freces are usually passed in\"Olun
tarily. Conrnlsions are not common. lt may be diAicult to decide whether 
the condition is apoplexy associated with hemiplegia or sudden coma from 
Cither causes. An indication of hemiplegia may be disco\·crcd in the difference 
in the tonus of the muscles on the two sides. H lhe arm or the leg is lifted, 
it drops aacad" on the affected side, while on the other it falls more slowly. 
The lack of muscular tone of the paralyzed limb may be dete rmined by in
spection. In this condition the muscle mass of the thigh acls like a scmi
ftnid sac and takes the shape determined by gravity. Jn a patient lying or 
sitting on a firm support, the thigh of the paralyzed limb is broadened or flat
tened, while that on the normal side has a more rounded contour. Rigidity 
all"o may be present. In watching the movements of the facia l muscles in the 
etcrtorous respiration it will be seen that on the paralyzed side the relaxation 
permits the cheek to be blown out in a more marked manner. 'rhe head and 
eyes may be turned strongly lo one side-conjugate dcYiation. In such an 
eYent the turning is tou·ard the side of the ha~morrhage. 

In other cases, in which the onset is not so ahrupt. the patient may not 
lose consciousness

1 
but in the course of a few hours there is lo~s of power, 

uncomciousncss gradually dewlaps, and deepens into profound coma. This 
is l::Ometimcs termed ingraYesceut apoplexy. The :iltack may occur during 
~kep. The patient max Ue found unconscious, or wakes to find that the pO\\·er 
js lo~t on one side. Small hfemorrhages in the territory of lhc central arteries 
may ca use hemi plC'gia. without loss of con£ciomne!'S. ] n old person~ the hemi
plegia. may he slight and follow a transient lol::s of coni::ciou~ncss, and is usu
ally most rnark<:d in the leg, which is dr::ip:gc<l. 1t may he quite Elight ond 
dillknlt to make out. Tt is a:::tociated with other SC'nile changes. This is the 
form YC'r.\' oftrn due to the presence of larnn:ir r::oftf'ning. 

r~u:il!y within forty eight hour~ afkr the on~rt of an attack, sometimes 
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within from two to six hourf:., there are ft'hrile renctinn and more or lc5=s con
atitutional disturbance associated wilh inflammatory changes about the h::em
orrhage and absorption of the blood. The period of inflammatory reaction 
may continue for from one wC'ek to two months. The patient may die in thi~ 
reaction. or, if con~ciousnes~ has been regained. there may be delirium or 
rcrurrcnce of the coma. .\t this period the so-called early ri gidity may develop 
in the paralyzed limbs. The so-called trophic changes may occur, such as 
sJon~hing Of the formation Of YCSiC}CS. rrhe ll10St seriOllS Of these is the 
sloughing eschar of the lo\rer part of the back, or on the paralyzed side, which 
may appear within forty eight hours of the om.et and is usually of g rave sig
nific:rnce. The congestion at the bases of the lungs so common in apoplexy is 
regarded by some as a trophic change. 

Conjugate De>iation.-ln a right hemiplegia lhe eyes and head may be 
turned to the left side; that is to say, the eyes look to1Yard the cerebral lesion. 
This is almost the rule in the conjugate clc\·iation of the head and eyes which 
occurs early in hem iplegia. \\'hen. hmrcrer. coornlsions or spasm occur or 
the state of so-called ea rly rigidity in hemiplegia, the conjugate deviation 
of the head and eyes may be in the opposite direction; that is to say. the eyes 
look away from the lesion and the head is rotated to1rard the conrnlscd side. 
This symptom may be associated with cortical lesions, particularly, accortling 
to some authors. when in the neighborhood of the supramarginal and angular 
gyri. It may also occur in a lesion of the internal capsule or in the pons, but 
in the latter situation the conjugate deviation is the revcrf:e of that which 
occurs in other cases. as the patient looks away from the lesion, and in spasm 
or ccmrnlsion looks toward the lesion. 

ll c111i11le9ia.-ln ca13es in which consciourness is restored and the patient 
irnproYer::. a unilateral paralysis may persist due to the destruction of the 
motor area or the pyramidal tract in any part of its couri::.e. Jl cmiplegia is 
complete when it im'OlYes face, arm, and leg, or partial when it involres only 
one or other of these parts. This may be the result of a lesion (a) of the 
motor cortex; (b) of the pyramidal fibres in the corona racliata and in 
the internal capsu le; (c) of a lesion in the cerebral peduncle: or (d) in the 
pons Yarolii. The silm1tion of the Jec:fonf: and their effects arc given in Fig. 
IR. Tl a:imorrhage il5 perhaps the most common cause. but tumors and spots of 
softening may also induce it. The special details of the hemiplegia may here 
bl• considered. The face (except in lesions in the lower part of the pons) is 
im·o!Yed on the same side as the arm an<l leg-. rrhis results from the fact that 
the facial muscles stand in precisely the f:arne relation to the cortical centres 
as tho:.;e of the arm and leg. the fibres of the upper motor segment of the facial 
nene from the cortex dccm::sating just as do those or the nen-es or the limbs. 
Tlw si,!.ms of the facial paralysis are usually m~ll marked. 'rllCre may be a 
s.liµM di~iculty in elevating the eyebrow.s or in closing the eye on the pa;alyzed 
silk. er 111 rare cases the facial paralysis is complete, but the moYements may 
be present.. with emotion, as laughing or crying. The farinl pilralysis is par
tinl, involving only the lower portion of the nene. so that the orbirularis oculi 
and the frontalis muscles arc much less invoh·ed than the lower branch. The 
hypoglosi::al nerve a~so is i1w~lw•cl .. 1n consequence, the paiient can not put 
out.. the tongue stra1µ-ht. but it denab?f: +owarcl the paralyzed side, inasmuch 
as the genio-hyo-glo!lsus of the sound side is unoppo::5ed. 1 n a few cases the 
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protrusion is toward the side of the lesion, a fact not ca~ily explained in the 
prl't"ent etatc of our knowle<l~e of the ncnous control or the tong-uc. \\'ith 
ri~ht hemiplegia there may be aphasia. EYen without marked apha~ia diffi
culty in sptaking and slowness are common. 

The arm is, as a rule, more completely paralyzed than the leg. The los::: 
of power may be absolute or partial. In se,wc cases it is at fir~l complete. 
In other::, when the paralysis in the face and arm is complete, that of the leg 
is only partial. The face and arm may alone he paralyzed, while the leg 
esca11('S. Less commonly the leg is more aft:ecfrd than the arm. and the face 
may lie only slightly involved. 

Certain mu~clcs escape in hemiplcgia. particularly those associated in 
symmetrical movements, as those of the thorax and abdomen, a fact which 
Broadbent explains by supposing that as lhc spinal nuclei controlling these 
movements on both sides constantly act together they may, by means of this 
lntimate connection, be stimulated by impulses corning from only one 8ide 
of the brain. llughlings Jackson pointed out that in quiet respiration the 
mm=clcs on the paralyzed side acted more strongly than the corresponding 
muscle$. but that in forced respiration the reverse conclilion was true. The 
degree of permanent paralysis after a hcmiplegic at.tack varies much in dif
ferent ca:-es. When the restitution is partial. it is ~llways certain groups o( 
mul'des which recorer rather than others. Thus in the leg- the residual par
aly::;i~ com·crns the flexor~ of the leg and the dorsal flexors of the foot-i. C'., 

tlw nn:::;cJ,.s which arc acli\'e in the second periotl of walking-, ~hortening lhc 
lef!. ancl hringing it forward while it swings. The mu::.ch--~ which lirt lhe hod.v 
when the fool rests upon the ground. those use11 in the first period of W<llkin~, 
in<:lwle the cxt<•nsors of lhe le,µ- aml tlw plantar llexors of the font. Tht•:-e 
"lengthc-ncrs" or the leg often reeoYcr almost complclcly in ra~c~ in which 
the p:iralyl'is is due to le~ions of the pynimidal trurt. Jn lhc arins the rC"'-illual 
pnraly~is u~uall,v affects the muscle groupt:i which oppn"e the thumb, those 
which rotate the arm outward, and the openers of the hnnd. 

A~ a rule. there is at fir~t no wasting of the pnralyzcd lirnh:-;. 
Cro::;se<l J l emiplegia .-A paral:·Eis in which there is lo:;;s of function in a 

cerebral nerve on one E:idc with loss of power (or of ~cn:-ation) on the opposite 
i:.ide of the body is calkcl a cro:;sed or nltern::nc hemiplcgia. It i$ met with 
in Ic:-ionc:. coni'monly hc.cmorrhage. in lhe crus, the pons, and the medulla 
(Fig;. l~. 12 and 13). 

(a) Crns.-The blcedin; may extend from YCf:.H·I~ supplying the corpu~ 
striatmn, intcrnnl caps•ill\ and optic thalamu~ . or the lw.~morrha.f!e may be 
primarily in the crus. In the cla~sical case of Wehcr. on :::-edion or the lower 
part nf the left crus, au oh long clot].') mm. in length lay just below the medial 
and inf·rior surface. The eharacteri~lic feahm.•s of a lesion in this locaiitv 
are paralysis o[ arm. face, and leg- of the opposite ~iclC'. and oculo-motor paral
ysis or the S3tll(' !'ide-thc syndrome of \Yeber. Sen~ory changes may :ilso 
he pre!=-ent. H:rmorrhagc into the tegmcntum is not necessarily associatC'd 
with herniplegia, but there may he incomplete paralysis of the orulo-motor 
nern•. with disturbance of sensation and ataxia on the opposite !'idc o( the 
bod1·. The optic tract or lhe lateral genic111ntc body lying on the lateral side 
of ti1c crns may be compresRccl. in which e,·cnt there will be herninnopia. 

(bl Pn11s and Medulla.-Lcsions ma\" imolve the pyramidal tract and one 
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FJG. 18.-DTAGRAM OF 'MOTOR PA'fli FRO)[ LEFT BRAJX. The upper segment is black, 
the lower red. The nuelci of the motor cerebral nen·es arc shown on the right 
side; on the left side the cerebral nerYes of that side arc indicated. A lesion at 1 
would cause upper segment paralysis in the arm of the opposite siJc---eerebral 
monoplegia i at 2, upper segment paralysis of the whole opposite side of the bocly
hemiplegia; at 3 (in tbC' crus), upper segment parnlysis of the opposite face, arm, 
and leg, and lower segment paralysis of the eye-mus<'les on the same side-erossed 
paralysis; at 4 (in the lower part of the poos)i upper segment paralysis of the 
opposite arm and leg, and lower segment paralysis of the face and external rectus 
on the same side-croSS('d paralysis; at 5, upper of all muscles 

~ rcpres('ntecl below lesion, and lower segment represented at 
level of lesion-spinal paraplegia; at 6, lower segment paralysis of muscles local 
ized at scat of lesion-anterior poliomyelitis. (Van Gehuchten, modified.) 
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nr more of thC' c·C'r('hral rn nc~. JI at the lower a:::pect oi the pom, the fadal 
11ene may be im·o!Ycd. caming paral.nis or t.he fact: on the same :::icle nnd 
hemiplegia on the opposite :-icle. rJ'he fifth nerve may be lnvolYed, with the 
fillet (the sem1ory tract), causing loss o.f ~en~ation in the area of distribution 
of the fifth on the ~ame side as the lesion and loss of sensation on the opposite 
s-ide of the body. The sensory disturbance here is apt to be cli:::sociatecl. of 
the !'yringomyelic type, affecting particularl.Y the sense of pain and tern-
11ernt11rc. 

b'cn~ory Disturbances Resulting from Cerebral 1Ta11wrrliage.-Thc:-:c nre 
rariable. Hem iamrsthesia may coexist with hcmiplegia, but in many in:-:t<rnccs 
the-re is only sli~ht nmnbin~ of sell5ation . When the hemiamesthbia is 
marked, it is usually the re1'ult of a lesion in the internal caprnle inYolving 
the retrolenticnlar portion of the posterior limb. In C. L. Dana·s study of 
i::cmory localization he found that anreRthe~ia of organic cortical origin was 
always limited or more pronounced in certain parts, as the face, arm. or leg. 
nnd "·as generally incomplete. Total ana~sthe:;:ia was either of functional or 
:-ubeortical origin. )!larked an~t"thesia "·a~ much morr common in rnftening 
than in hrernorrhagc. Complete hernian~sthr:::ia is certainly rare in hremor
rhage. Disturbance of the ~pccial srmes is not common . IIemianopia may 
exist on the same side as the paraly~i~, and there may be <liminution in 
the acuteness of the senses of hearing, taste, and smell. Gowers thinks that 
homonymous hernianopia of the hah·es or the visual fields opposite to the 
lesion is Yery frequent shortly after the onset, though often overlooked. 

Psychic disturbances, variable in nature and degree, may result from cere
bra l hremorrhage. 

The Reflexes in Apoplectic Cases .-During the apoplectic coma all the 
reflexes are abolished, but immediately on recornry of consciourness they 
return, first on the non-hemiplegic side, later, sometimes only after weeks, 
on the paralyzed side. As to the time of return, especially of the patellar 
reflexes, marked differences arc obsern1ble ln individual cases. The deep 
reflexes later are increased on the paralyzed side, ancl ankle clonus may be 
present. Plantar stimulation usually gi\'Cs an extensor response in the great 
toe (Babimki's reflex). This may occur very early and is an important indi
cation of the paralyzed side. The other superficial reflexes are usually dimin
ished. The sphincters are not affected. 

The coun:e of the disease depends upon the situation and extent of the 
le!?ion . If slight, the hemiplegia may disappear completely within a few days 
or a few weeks. In seYerc cases the rule is that the leg gradually recovers 
before the arm, and the muscles of the shoulder girdle and upper arm before 
tho!l'e of the forearm and hand. rl'he face may recover quickly. · 

Except in the ver~· slight le~ions, in which the hemiplegia fa transient, 
changes take place which may he §!T011prd as 

SECOXD.\RY HY).IPT0)1$ .-These corrr:::pond to the chronic stage. In a 
case in which little or no improvement takes place within eight or ten "·ct:ks 
it will be found that the paralyzed limb.s undergo certain clianges. The leg, 
as a rule, recovers enough power to enable the patient to get about, although 
the foot is drap:ged. Oceai::ionally a recurrence of seYere $ymptoms is !?cen, 
l?\"C'Il wHhout a new 11aimorrhap-c hadng taken place. In both arm and leg 
the condition of secondary contraction or lalc rigidity comes on and is always 
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most marked in the upper extremity. The arm becomci' permanently flexed 
at the elhow and rf'~ists all attempts at extension. The wrist is flexed upon 
the forearm and the fingers upon the hand. The po~ition of the arm and 
hand i;;; very charactcri::;tic. There is frcqtll'ntly. as the conlractu res de,·elop. 
a great deal of pain. In the leg the contracture is rarely so extreme. 'fhe 
I o~s of power id mos.t marked in the muscles of the foot and, to prcYent the 
toes from dragging, the knee in walking is much Hexed. or more commonly 
the foot is swung round in a half circle. 

The reflexes arc at this stage greatly incrrased. Thec:c contracturei' are 
permanent and incurable, and are a:::~ocintc•(1 with a secondary dc::-ccn<lin~ 
sclcro;:;i$ of the motor path. 'There are h1:-:tances. howcYcr, in which rig-idity 
and contracture do n ot occur. but the unn remains fla et·id. the leg haYing 
regained its power. This lihnip!Cgie flasquc or Bouchard is found most com
monly in children. Among other ~econdary changes in late hemiplcgia may 
be mentioned the following: rrrcmor of the affected limbs, post-paralytic 
chorea, the mobile spasm known as athcto:0:i::. arthropathics in the joints of 
th<' affected ::ide, and mm:cular atrophy . . \thctosis and po~t-hemiplegic chorea 
will be considl'red in the hC'miplegia of children . The cool surface and thin 
gl o~sy skin of a hemiplcgic limb are familia r to all. A word may here be 
f:aid upon the !"uhjcct of muscular atrophy of cerebral origin. 

As a rule. atrophy is not a marked feature in hemiplegia, but in some 
irn~tances it does occur. It has been thought to be due in some cases to 
secondaTy alterations in the gray matter of the rentral horns; but atrophy 
may follow as a direct result of the cerebral lc~ion, the \'Cntral horns remain
ing intact. In Quincke's case atrophy or the arm followcJ the development 
of a gliorna in the anterior central conrnlution. The gray matter of the 
V('>ntral horn~ wa:.; normal. These atrophic:: are most common in cortic&l 
lesions inrolring- the domain of the third main brnnch of the Syh-ian artery, 
and in central ksions im·ohing the lenticulo-thalamic n..•gion . Their explana
tion is not clear. The wasting of cerebral origin. which occurs most fre
quently in children. and leads to liemiatrophy of the muscles along with 
stunted growth or the bones and joint~. ie. to be sharply separated from the 
liemiatroph.'" of the muscles of the adult following within a relatively short 
time upon the hemiplegia. 

Diagnosis .- There are three groups of c11ses which offer increasing diffi
culty in recngnition. 

(1) C'a'ie:o: in which the onset is gradual. a clay or two elapsing befor~ 
the para\y:0:i::: i~ fully cle,·elopcd and consciou~ne5s completely lost, arl! rea<lily 
recog-nized. though it may be difficult to determine whether the lesion is due 
to thrombosis or to h[emorrhagc. 

(2) ln the sudden apoplectic stroke in ~·hich the patient rapidly Jo,e5 
consciousnes~ the difllculty in diagnosis may be ~till greater, particularly 
if the patient i~ in deep coma when first seen. 

The fir:;t point to be decided is the existence of hemiplegia. This may 
be difficult, although, as a. rule, e,·en in deep coma the limbs on the para
lyzed side are more flaccid and drop instantly when lifted; whereas on the 
non·paralyzed i::. idc the muscles retain some degree of tonus. The reflC'xei'i mav 
b.e decrea,:cd or lo:-:t on the a_ff:·c~ed _"'icle one~ there ma~· be conjugate deYi;
tton of the head and eyes. H1g1cl1ty m the limbs on one side is in farer of a 
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hemiplegic lo:irn. It is practically impossible in a majority of thC'se ca$es 
to Eay whcthl'r the k~ion is clue to hremorrhagc, embolism, or thrombosis. 

(3) Large hrrmorrhage into the ventricles or into the pom: may produce 
erndden lo~" of C"Ont-l'ionHlC'~~ with complete relaxation, so that the condition 
may ~imulate coma from urremia, diabetes, alcoholism, opium poisoning, or 
epilq»y. 

The previous hi'-tory and the mode of onset may girc ralu.ihle information. 
Jn epilepsy cmwul::-ion~ haH? preecdecl the coma; in alcoholi:"m there is a 
hi:'-lory of comtant drinking, while iu opium poisoning the coma derelops 
more gradually; hut in many in5tauces the difficulty is practically very great, 
:md on more thnn one occa:::ion I luwe seen mortifying post mortem disC'loi"ures 
umh r t.hese circum~tanccs. \YHh diabetic coma the breath often smells of 
ac:ctone. In vcntriculal"11rernorrhagc the coma is sudden and comes on rapid ly. 
The hcmiplcgic symptoms may be transient, quickly gh·ing place to complete 
rclaxntion . Conntl~ions occur in many cases, and may be the very symptom. 
to ]cad astray-as in a ca::-e of ventricular hremorrhagc which occurred in a 
puerperal patient, in whom, naturally enough. the condition wm: thought t.o be 
ura'mic. Higidity i~ often pre5ent. In h:I!morrhage into the pons conrnlsions 
are frequent. The pupils may be strong1·'' contracted, conjugate dedation may 
occur, and the temperature i$ apt to ris:e rapidly. The contraction of the 
pupils in poutine h:t'rnorrhage naturally suggests opium poisoning. The dif
ference in temperature in the two conditions is a rnluablc diagno~tie point. 
The apoplediform seizure::; of gc:>neral paresis hm·c usually been preceded by 
abnormal mental sym11tome. and the associated hernip1egia ii: seldom per-
manent. . 

lt may be impossible at first to giYe a definite diagnosis. In admissions 
to hospitals or in emergency cases the physician should be particularly careful 
about the fo11owing points : The examination of the head for injury or frac
tu re; the urine should be tested for a lbum in, examined for sugar. and studied 
microscopically; a careful examination should be made of the limbs with ref
erence to their degree of relnxation or the presence of rigidity, and the con
dition of the reflexes; the state of the pupi ls should be noted and !he tem
perature taken. The odor of the breath (alcohol, acetone, chloroform, etc.) 
should be remarked . The most serious mistakes are made in the case of 
patients who arc drunk at the time of the attack, a combination by no means 
uncommon in the class of patients admitted to hospital. Under the~e circum
stances the case may erroneOllsly be looked upon as one of alcoholic coma. It 
is best to regard each ca~e as serious and to bear in mind that this is a 
condition in "·hich. aboYe all others. mistakes are common . 

Prognosis. -From cortical hrem~rrhage. ·unless Ycry cxtem:h·c:>, the recovery 
may be complete without a trace of contracture. This is more common when 
the h..emorrlrnge follows injury than when it results from disease of the 
arteries. Infantile meningeal luemonhage. on the other haucl, is a condition 
which may produce icliory or spastic cliplegia. 

Large h:J'morrhages into the corona radiata, and especially those which 
rupture into the ventricle~. rapidly proYc fatal. 

. The hemiplegia whic-11 follows lesions of the lntcrmtl cap!lulc. the result 
of rupture of the Jcnticulo-t::triate artery, is usually persistent anr1 followed 
by contracture. '\hen the retro-lenticular fibres of the internal capsule arc 
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iiwoherl there ma." be hcmiana:>sthesia, arnl luter. C'~pcrially if the thalamus 
lie implicated. lwmil'horra or athctosis. In any ca:::e of C'L'rchrnl apoplexy the 
following symptom::- are of graYe omen : persi~tence or del'pening of the coma 
<luring- the ~eroncl and third clay; rapid rise in temperature within the first 
forty-l'ight hour~ aftl·r the initial fall. Jn the reaction which take:; place on 
the second or third dt1.r the temperature usual!:· rise~. and its gradual fall 
on the third or fourth dav with return of cont:e:ion~nc~::' is a fororablc imliea
tion. The rapid formatiOn of bed-sore.s. })artic11larly the malignant Uecubitus 
of thUrcot, i=- a fatal indication . ':rhe occurrence of albumin and sugar, if 
abund,rnt. in tilt urine is an unfarnrable ~ymptom. 

\\'hen ron~c:iou!'lness returns and the patient is improYiDf!. the question i..:. 
anxioui-ily asked as to the paralysis. The extent of this ran not be determined 
for !-!Orne weeks. With ~light lesions jt may pass off entircl!'· U persistent at 
the end of a month some grade of permanent palsy is certain to remain, and 
gradually tlH' !ale rigidity supenenes. 

5. E:l!BOL1S>I A::\D THRO>IBOSIS 

(Cerebral Softening) 

Embolism.-The embolus usually enters the carotid. rarely the 1·erte· 
bral artery. In the great majority of cases it comes from the left heart and 
is either a vegetation of a fresh endocarditis or, more commonly, of a recurring 
endocarditis. or from the segments inrnh·ed in an ulceratirn process. Less 
often the embolus is a portion of a clot which has formed in the auricular 
appendix. Portions of clot from an anenrism, thrombi from atheroma of the 
aorta, or from the territory of the pulmonary veins, may also cause blocking 
of the branches of the circle of Will is. In lhe puerperal condition cerebral 
embolism is not infrequent. It may occur in women with heart disease, but 
in other instances the heart is 11ninrnlved, and the condition has been thought 
to be associated with the development of heart clots. owing to increased coagu
lability of the blood. A majority of cases of embolism occur in heart disease, 
89 per cent. (Sil\'elicw). Cases are rare in the acute endocarclitis of rheuma
tic fever, chorea, and febrile conditions. It is much more common in the sec
ondary recurring enclocarditis which attacks old sclerotic valves. ':I'he embolus 
most frequently passes to the left middle cerebral artery, as it enters the left 
carotid oftener lhan the right because of the more direct course of the blood 
in the former. The posterior cerebral and the vertebral are less often af· 
fected .. \ large plug may lodge at the bifurcation of the basilar. Embolism 
of the cerebellar vessels is rare. 

Embolism occuB more frequently in women, owing, no doubt, to the greater 
frequency of mitral stenosis. Contrary to this general statement, Newton 
Pitt's statisticR of 79 cases at Guy's Hospital indicate, however, that males are 
more frequently affceted; as in this series there were 4:-! males and 3.3 females. 
San•liew gives 5-! per cent. in women. 

Thrombosis.-Clotling of blood in the cerebral ve8'els occurs (1) about 
an embolu•, (~) a' lhc result of a lesion of the arterial wall (either endar· 
lcritis with or without atheroma or, particularly, the syphilitic artcritis), (3) 
in aneurii;rnS, both coarse and mi\iary, and ( 4) very rarely as n direct result 
of abnormal conditions of the blood. ThromLo~i::; occasionally follows ligation 
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of the carotid arh1n'. 'fhC' thromLo::.is i::: mMt rommon in the micldle cerebral 
and in the Jm~ilar ;rtC'rie~. .:\('cording to Kolii'kO. $OftC'ning or limite<l area~, 
sufficient to induce hemiplegia, may be ramcd by sudden collap~e of certain 
cerebral arteric~ from cardiac wcaknc$~. 

Anatqrnical Changes. -Drg-cnrration and i:;oftening of the territory sup
plied by the ve~~el~ are the ultimate re-:ult in both emboli~m and thrombo~i.::.. 
Blocking in a terminal artery may be followed by infurction. in which the 
tcirritory ma~· either he> de>eply infiltrated with blood (hn:imorrha.~ic infarction) 
or he :-;imply pale. ~"·ol l en, and necrotic (ana•mic infa1·(·tion). liradually the 
procr~::: o[ :::oft<:n ing proceeds, the ti:::~uc is infiltrnte<l with f'Crnm and is moist, 
the nene fibre::. <lq.~t·neratc anc1 become fatty. The neuroglia i:;; ~wollen and 
n'dl'1i:atou~ . The color of the ~oftC' rn.:d nrra dl'Jl<'1Hl!' upon !hf' amount of blood . 
The hremoglohin undcrgoeR gradua l trnn~fornrnl ion, and the early red color 
may giYe place to yellow. Forrnerl.r rnurh ~l t'<':-~ w<1s !nid upon the difference 
bchnen red . yellou·~ :incl 1rhife f':o ft ening. The rC''1 :rnd ,r<'llow are seen chiefly 
on the cortex. Sometimes the red softening is particularly marked in cases 
or embolism arnl in the neighborhood of tumor::: . Thr matter shows many 
punctifo rm ha:imorThaA'e:.:-rapillary apoplexy. 'J'herc a rnricty of yellow 
8oftening-thc plaques jruwes-comrnon in el<lerly per~on:::, which occurs in 
the gray matter of the conrnl ution~ . The spotf' arc from 1 to -? cm. iu diam
eter, !-lometimel' arc :rngular in E=hape. the e<l:zl'~ cl<'an l,'>· cut. and the softened 
nrea i~ rt'JH'el'ented hy ei ther a turbid. yellow nrntC'rial. or in $Orne instances 
therC> is n $}'ae:e c ro~s('cl hy fine trabecula.•. in thr me~he:; of which there is fluid. 
\\'hilt• $Oftcnin7 ocrurs mo::-t frt'quently in the white matter, nnd is seen best 
aboul tumors a ncl ab~ce~se~. ] nHamm;.1ton rhan!!es are common in and about 
the sortenecl nreuf':. \\'hen the embolus is. deri,·~cl from an in fected focus, as 
in u\ re rntivc enclocarditis. suppmati on may follow. The final changes vary 
very mucli. The dt1genrrat ('(1 and dead ti-:sue clemcnh; nre grad ually but 
slowly remo red, nnd if the region ls small may be rcpl:lcecl by a growth of 
conncctiYe tis ::me anrl the forniation of a sca r. I f large. the resorption results 
in the formation of a cyst. H is surprising for how long an area of so fteni ng 
may persist without much change. 

rrhe position and extent of the so ftening depend upon the ob~tructecl artery. 
An cmbolue whic·h blocks the middle cerebral at it:.:. ori gin in\'olves not only 
the arteries to the anterior perforated space. but a l ~o the cort ical branches, and 
in such a case thrre is softening in the neighborhood of the corpus striatum, 
as well a5 in part or tlw region supplied by the cortica l Ye:<~el-.:. The freedom 
or a nastomof' i ~ hchn.'en the~e l>ranchc5 rnries a good deal. Thus, there arc 
in::;t:rnC'es of emholi~m or the middle cerebral artery in which the softening 
has im•oh·ed only the territory of the central branche5, in which case blood has 
r eached the cortex through the anterior and po~terior cerebral~. \\'hen the 
middle cerebral is blocked (as is perha ps oftene>l the ea>e) beyond the point 

~1~,.~;·!~~~~ o~r~J~e e~i~;:! ~~~ ~1~·;~.r\e;clgo;~1101~h~tl:~~~s~·f !ll:~~~~a~1~~e~hi: ~~~il~~lll~r~~:i 
conrnlution. or jn the artery of the ascending fronb1l or a-.:cencling parietal; 
or it may lodge in the branch pa~5ing to the suprama rginnl and angular gyri, 
or jt may enter the lowcf't branch which is cfotrihutecl to the upper comolu· 
ti ons o[ 

0

the temporal l oh~. The:-e are prnrtically termi nal arterier:, an1l in· 
stanccR .frequently occm of ~oftrn ing limited. to a part, at any rate, of the 
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territory ~upplied by them. Some of the mo~t accurate iocalizing lesions are 
produced in this way. 

Symptoms.-E'\tensirn thrombotic softening may exh;t without any symp
toms. It is not unC'ommon in the post mortem examinntion of the bo<lies of 
elderly prr:-:oni.; to find the plaques jawus scattered O\'Cr the com·oluti_on~. So, 
too, softening ma!· take place in the ",..ilent'' ref!ions. as they arr trrm<'d, 
without cxeiting any ~ymptoms. When the c<:ntral or corticnl hrnnchr.: of the 
middle c·erC'hrnl nrteries are inrnhed the symptoms arc similar to t lio=-c of 
Juemorrhap-c from thf' ~nmc arteries. Permanent or tramicnt hcmiplcg-ia re
sults. When the rentrnl artrries are inrn!Ycd the softening- in the internal 
cnp!rnle i~ C'Qmmcml.Y followed hy permanent hemiplcgia. There nrc certain 
pec11linritic:-" a"i::ociated with embolism and with thrombosis rrspcdirely. 

ln r1nbol/.<1,m the patient ls u:::ually the rnhject of heart t roulilc, or there 
cxii::t ~ome of t!w conditions alreach mentioned. The on~cl il:I sudden. wilhout 
premonitory i::ymptoms hut sometimes ,\·ith intense hendaC'hC'. ".hC'n the 
emholus hloch the krt middle cerebral artery the hemipl<'gia is a!-l~orinteU with 
apha~fa. I n il1ro111bo8is. on the other hand. the om.ct is more gradual: the 
patient has preri ou~ly com1 1lainec1 of headache. nrtigo. tingling in the finger~; 
the i::peeeh may h:w:.- hl'en l'mbarra:::::ed for some days; the patient ha~ had lo~s 
of memory or is inf'oht·rent. or paralysis begins at one part, as the hand. and 
extends i::lowly. arn1 the honiplegia may be incomplete or ''<triable. .\brupt 
lo~:: of com:ciourne!:=~ iQ. much lc~s common. and when the lesion is c:mall con
scioui::n<'~" ic:. rdainc11. Thu~. in thrombosis Uue to ~yphilitic dif:.ea5=c. the hemi
plegia may come on gradually without the slightest disturbancr of conscious
ness. 

The herniplegia following thrombosis or embolism has practically the char
actcric:tics. hoth primary and secondary, described under h:rmorrhagc. 

The following may be the effecti:: of blocki ng the different \'CFscls: (a) 
r rrtebral.-The left lmrnch is more frequently plug7cc1. rrhc effects are in
,·ohement of the nuclei in the medulla and f:ymptoms of acute bulba r paralysis. 
It rarely occurs alone : more commonly with 

(b) Blocking of the baoilar artery. When this is entirely occluded, there 
may be bilateral paralysis from imolYcment of both motor paths. Bulbar 
symptoms may he prc5=ent: rigidity or spasm may occur. The temperature 
may rise rapidly. The symptoms. in fact. are those of apoplexy of the pons. 

(c) The poslerior cer<bral supplies the occipital lobe on its medial surface 
and the greater parl of the temporo-sphenoidal lobe. If the main stem be 
t.hrombo::-ed there ic:. hemianopia with sensory aphasia. Localized areas of 
softening mav exist without syrnptonu::. Blocking of the main occipital branch 
(artcria occipitalis or Duret) . or of the arteria calcarina . passing to the cuncus 
nrny he followed hy hernianopia. IIemiana~sthesia may result from involve
ment of Ow po!->lcrior part of the internal rapsu1e. Xot infrerinenlly s.ymmct
rical thrombo:-::i!' or the occipital arteries of the two Bides OCCllrf:., a~ in Forster's 
well -known cnsc. Still more frcriuent is the occurrence o( thrombosis of a 
branch of the posterior r(·rchral of one hemi:-::phere and a hrnnch o f the middle 
cerebral of the otlwr. H is. in such ca!'es that the most pronounced in::;tances 
of apraxia are met with. 

(d) Internal Carolid.-The symptoms are Yariable. As. is well known , t he 
vessel is in a maj ority or cases ligated without risk. In other ins.tances tran-
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sient hrmiplrgia follows; in otllC•rs again the hemiplegia is permanent. These 
variations ch•pcnd on the ana:-:tomoses in the circle of Willis. H these are 
large an<l frt'l'. no paralysis follows, but in cases in which the posterior com
municating ancl the antrrior communicating vessels are i::.mall or ab~ent the 
paralysis may pC>r~ist. Jn No. 7 of my Elwyn series of cases of infantile hemi
plcgia, the woman, aged twenty four, when six years old, hnd the riglit carotid 
ligated for ah~ce::;s following scarlet fe\'er. with the result of permanent hemi
]Jlegia. Blocking of the internal carotid within the skull by thrombosis or 
embolism is followrcl by hcmiplegia, coma, and usually deaih. ']'he clot is 
rarely confined to UlC' carotid itself, but spreads into its branches and may 
involYc liH• ophthalmic arlcry. 

(e) Middle Ct~rebral.-This is the vessel most commonly involved, and, as 
already mentioned, if plugged before the central arteries are given off. perma
nent hcmip lcgia usually fo llows from softening of lhe internal capsu le. Block
ing of the branches bcxond lhis point may be followed by hemiplegia, which 
is more likely to be transient, im·olrns chiefly the arm and face, and if the 
lesion be on the left side is associated with aphasia. ''Pherc may be plugging 
of the individual l)l'anchC's passing to the in[erior frontal (producing typical 
motor aphasia if the clisea!'e be ou the left side), to the anterior and posterior 
central gyri (usually causing total hemiplegia), lo the supramarginal and 
angular gyri (giving rise, if the thrombosis be on the left side, probably with
out exception lo the so-ca\ J('d visual aphasia (alexia), usually also lo right
sidcd hcmionop~ia). or to the temporal gyri (in which event with left-sided 
thrombo!!iis word-d(1arn('~t> mrnlts). 

({) A nlerior Cen'bral.-No symptoms may follow, and even when the 
lirancheg which supp ly the parncentral lobule and th(' top or the ascending 
ronvolutions are pluggC'd the branches from the middle cerC'bra l are usually 
aiJle to effecl a collalP!'Ul ci rculation in these parls. Mouoplegia or lhe leg 
may, howeYcr, rcsu\\. Hebetude and dullness of intellect may occur with 
obstruction of lhc VC'Rsel. 

There is tmqucslionably greater freedom of comm uniralio 11 in the cortical 
hranchcs of the diffNcnl arlc ri e~ lhau is usually admitted, allhough it is not 
pos~ihle, for example, lo inject the posleriol' cerebral through the middle cere
bral. or the middle cerebral from the anterior; bul the ab~encc of softening 
in some instance:; in which small C'r hrancll('s are blork<1d ~hows how complete 
may be the compengalion. probably by way of lhe cupi llari e::;. 'l'he dilatation 
of the collateral branches may take place wry rapidly; thus a patient with 
chronic nephrilio died about twenty four hour:-; after the lwmiplegic attack. 
There were recent wgC'iations on the mitral vah·e and an embolus in the right 
middle cerebra l arl<'ry just beyond the fir~t two branches. rl'he central portion 
of the hemi~phC'rC was ~Wollen and redematous. rfhe right anterior cerebra\ 
was greatly dilated. and by measurement ils diameter was fonncl to be nearly 
three limes that or the leCt. 

Treatment of Cerebral H remorrhage and of Softening.-The chief diffi
culty in deciding upon a method of treatment is to determine whether the 
apoplrx.'' is due to 11a:-morrhage or to thrombosis or embolism. rrhe patient 
>hould he placed in bed, with hi s head moderately elevated and the neck free. 
lie >hnulcl be kt•pl obsolutely quiet. Ir there are dyspncea, sterlor, and signs of 
mechanical obt.-ilruelion lo n'!'piration, he should be turned on his side, as ree-

65 
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ommcn<lcd by Rowles. This procedure also lessens the liability lo congestion 
of the lungs. If the ~igns o[ intracranial hrcmorrhngc arc certain, antl if the 
arterial tension is high, measures may \Je taken fo r its reduction. Of these the 
most rapitl and ~atisfaclory is venesection, which in many ca!'CS seems to do 
gooiJ . However, as Cushing has shown cxpcrinwntally, a rapid and incrca:;;ing 
rise of arterial tension u:mally indicates au endcarnr of the vasomotor centres 
lo counteract an incrca~ing intracranial pressure, in this case due to a con
t11rning hn:imorrhagc. 'l'hc indication under these circmmtanccs is the relief 
of the intracranial pressure by craniotomy and rcmornl o[ the clot, if this is 
po::sihlc. This is particularly applicable in suhdural ha-rnorrhagc. Hor~il·j· 

nnd Spencer ha\'C recently, on experimental grou nds, rccommcndL'd the prne-
1.icc, formerly cmplo.yNl empi rically, o.f con1prCf'Sion o[ lhc C':.ll'Otid, prtriicu
Jnrly in the ingnwcsccnt form; or even, in suilable ca!'PA, pas~ing u lig-nlurc 
round the vc$scl. An ice-bag may be placed on the hca<l a ncl h ot bolUcs lo the 
feet rrhc bowels shoul d be freely opened, either hy calorncl. clatcriu1l1. or 
claterin. Counter-irritation to the neck or to the feet i~ not neccs~ary. Ca.lhc
tcrization of the bladder may be necessary, especially if the patient remains 
long unconscious. 

Special care should be taken to avoid bcd-f:orcs; and if botlles arc uf:ed 
to the feet, they should not be too hot. since blisters may he readily caused 
by a much lower temperature than in health . In the fever of rcae:tion aeonitc 
may be indicated. but should be cautiously used. Stimulnnts arc not nece5~ary, 
unless the pulse becomes feeble and signs o.f collapse supencnc. No digitalis 
is lo he g iYen . During recoYery the patient should be stil l kept entirely at rest, 
e\'en in the mildest attacks remaining in bed for nt ]cast -fourteen clays. The 
ice-bag should still he kept to the head. The diet should be light and no 
medicine other than some placebo should be administered, at least during the 
first month after lite h:rmorrhage. Attention should he paid lo the po,ition 
occupied hy the paralyzed limb or limbs, which if swollen may be wrapped in 
cotton batting or flannel. 

rl'he lrcatme11t of softening from thrombosis or embo1ism is very unsatis
factory. Vcnescction is not indicated, as it lowers the tension and rath l'r 
promotes clotting. H, as is often the case, the hea rt's action is feeble 1.md 
irregular, stimulants and Fmall doses of digitalis may he given with, if ncccs
sa ry, clher or ammonia . 1rhe bowels shou1d be kept open, but it is not well 
to purge actively, as in hrcrnorrhagc. 

In the thrombosis which follows syphilitic cliseM.c o( the nrtericf:, and which 
is met with most frequently in men between twenty ancl forty (in whom the 
hcmiplcgia often sets in without Joss of consciom:ne~~), 1he iodide of polat'Fium 
sl10uld be freely used, g iYing from 20 to 30 grains (1.3 to 2 gm.) three times 
a day, or, i( neccs:;ary, larger doses. If the syphi lis has heen recent, mercurials 
hy inunction are also jndicatccl. Practically the::e are the only cases of hemi
plegia in which we sec salisractory re:;ults from trratmrnt. 
. Yery lilt~e can be done for ti1e hemjplcgia which remains. The damage 
1s too oftrn irreparable and permanent, and it is very improbable that iodide 
or JJOtassium, or nny other remedy, hastens in the slightest degree Nature's 
dealing- with the blood clot. 

Tl~c paral yzrd limbs may he gently rubbed once or twice a clay, antl this 
should be :;ysteuiatical ly car ri ed out, in order to maintain the nutrition of the 
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nrnsclcg and to prcn:int, i [ possible, contracturC's. The ma::.sagc should not, 
howl'YC'I'. lw hl'gun until at least ten days after the attack. The rubbing should 
he toward tlw !Jodr. ancl !:ihould not be continued for more than fifteen minutes 
at a time. After 'the lapse of a fortnight, or in scYere cages a month, the mus
cle!' may lw 8limulntcrl hy the faradic cmrent; faraclic stinrnlat.ion alternating 
with massage, e~pccially if applied to the antagonists of the rnusch's which 
ordinarily undcr,!!O contracturc, is of very great scrvicC', ercn in ca~cs where 
thC're can he hut liUle hope of any retum of voluntary rno\·cmcnt. When con
traclures occur. eledricity properly applied at interrnls nrny still be of some 
benl'fil along with the Jl'1f"f"ivc moYemcnts and frictions, and it lrns been sug
gested that tl'nclon trnnsplantalion. or indcccl cross suture of nerres, may cause 
some improvement. 

]n a ca~c of complete herniplcgia the friends should at lhe outset be 
frankly told that the r h::mC'es of full recovery nre slight Power is usually re
stored in the leg sufTlcient to enable the patient to grt about, IJ11t in the major
ity or instnnces the finer lllO\'ClllCJlts of the hand arc permanently Jost. Thr 
general h(•alth should be looked after, the bowels Tegulatc<l, nnd the secretions 
of the skin ancl kidneys kept actirn. In permanent hcrniplegia in persons 
ahO\·e the middle period of life, more or less mental weakness is apt to follow 
the attack, and the patient may become irritahle and emotional. 

And. la~tly, when hemiplegia has persisted for more than three months and 
contraclures Jrn,·e cle,·eloped, it is the duty of the physician to explain to the 
palirnt.. or to his friends, that the condition is past relief, that medicines and 
electricity \dll do no good, and that there is no possible hope of cure. 

6. ANEURTSM OF TUE CEREBRAL AH1'ERIES 

1\filiary anemi:-.ms are not included. but reference is made only to aneurism 
o[ lhc larger hranrh('S. rrhc condition is not UllCOmmon . rrhere were 12 
instances in my first 800 autopsfrs in Montreal. This is a considerably larger 
propor·tion !hnn in 1'e\\ton Pit!'s collection from Guy's H ospital, 19 times in 
9,000 inspections. 

Etiology. -Males arc more frequently afToclecl than re111al°'. Of my 12 
cas-es 7 were male~. ' l'hc cli~cnse is most common at the middle period of life. 
01w o[ my c·a~es wns a lad of ~ix. Pitt describes one at lhe same age. The 
chief causes arc (n) emlartcrili~ . eilher simple or syphi litic, whieh leads to 
wcakne$s or the \\all ::mcl dilatation; and (b) embolism. 'l'hes.c aneuri~ms are 
often found with cnclocarditis. Pitt, in his study of the subject, conclude:; that 
it is rxecptional to find cerebral aneurjsm unas.sociated with fungating endo
cardifo~. rl'he emholns disappears, and dilatation follows the secondary in
flammatory changes in the coals of the vessel. 

Morbid Anatomy.-The middle cerebral branches are moRt frequently in
vol\'erl. Tn my 12 case's the distribution on the arteriC's was as followR: Inter
nal carotid, l; middle cerebral, 5; basilar, 3; anterior communicating, 3. Ex
cept in one ra~e they were saecular and communicated with the lumen of the 
vC'~sC'l hy nn orificC' Bmallf'r than the circumference of the Rae. Jn the J.14 
cases wl;irh mnkc np the stntistics of Lehc rt, Durand. nncl Hartholow the mid
cllP crrehrnl waR itwohed in 1 L the hasilar in 41, internal ca rotid in 23, ante
rior rerehral in 11. posterior communicating in 8, anterior communicating in B: 



1001 DlSE.\81lS OF THE NERYOUS SYS'rmr 

YC'l'h·hral in 7, po~frrior C'C'rcbral in G, inferior ccreh('llar in 3 (G owers) . The 
~izC' o[ the ancuri~m rnrics from that of a pea to that of a walnut. The h ::em· 

~~;;~l~~1.fi~c~: 1 ~;':, th~l 1~n ~; ~:~~ 11~1 \~1~;~~:~ :~ t~o:~:y h:l~ g~;;o~,~~,e i:~ ~ ~~c l;r "~i1~~i ~ r~l~1~ 
suh~tancc. 

Symptoms.-'fhc anenrism may attain considerable size ancl cause no 
symptom!'. Jn a majority of the ca£:es the first inti mation is the rupture and 
thC' fatal npoplcx.r. ])i~tinct symptoms are most frequently ca used by aneu
ri ~rn of the internal rnrotid, whid1 may compress the optic ner ve or the com
rnis~nrc, c;rn~ing neuritis or paralysis of the thi rd nerve. A murmur may be 
amlihle on an~cultalion of the skull. Aneurism in this situati on may give ri se 
lo irrilntiYe aJ1(1 prC'st-:11re symptoms at the base oI the brain or to hemianopia. 
"Jn the remarkable case reported by Weir 1\litchell and Dercum an ancurism 
com pre~scd the chial'ma and produced bilateral tempo ral hcrnianopia. 

J\neurirn1 of lhe ''crtebraI or of the basilar may involve the nerves from 
lhe fifth to the lwclrlh. A large sac at lhe termination of lhe basi lar may 
com p 1· (':;~ the third nencs or the crurn. 

The cliagno~i~ i~. as a rule, impossible. '] 'he larger sacs produce the symp~ 
toms or tumor, and their rupture is usually fatal. 

7. ENDARTERTTIS 

In no grou p of vessels do we more frec1urntly S('e chronic degenerative 
chang-rs than in those of the circle of 'rilli s. The condit ion occurs as: 

Arterio-sclerosis, producing localized 01· diffused thickening of the inlima 
wilh the formatio n of athcromatous patches or areas or calcification. Jn the 
later stagt·s. as seen in elderly people, the arteries of the circle of Willi s may be 
1lilaled. stiff~ or almost 11niYcrsally calcified . 

Syphilitic Endal'tel'itis.-As already mf'ntioned mHlf'r the Sf'cl ion of syph-
gurnmatous end:n tcriti s is speci ally prone lo altnck ihe cerebral vessels. 

It in its('lf no specific r harncters-lhat is lo say, it is impossible in g iven 
Fectiorn.; to pick out :rn entlnrleril is syphi lili ca rrom an ordinary enclarlerit is 
oLli teran$. On the other hand, as already staled, the nodular periarteritis 
is ne\'er seen except in syphil is. 

8. TIIROillBOSIS OF TTIE CEREBRAL STNUSF.S AND VEINS 

Thr condition mny be primary or secondary. Lebert (1 85-t) and Tonne1e 
were am<m~ the fir:;t to recognize the condition clinically. 

Primary thrombosis of the sinw•cs and Yeins is rare. It occurs (a) in 
chi ldrrn, pnrtic1darly during the first six months of life, usual ly in connec
tion with dianha•a. Gowers believes that it is of frequent occurrence, and 
that lhrombo8is of the veins is not an uncommon cause of infantile hemiplegia. 

(b) ]u con nect ion with chlorof'is and an~rnia, the so-call ed autochlhonous 
sinus-llirnmbo.~i~. Of 82 C'll~(:'S Of thrombosis in chl orosis, 78 were in the veins 
and :1·~ in the crrehral sinnt'eR. The long itudinal s inus is most frequently 
involYt'd. The tllromhosis is lltillall,v ns~ociated with venous thromboses in 
ollicr parts of the hQ(ly. nnd lhr patiPnts die, as a rule, in from one to three 
weeks, bul Uolh Bristowc and Iluzzurd report TeCO\'e ries. 
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( c) l n the terminal ~tagcs of cancer, phthi~i~. a nil ot!IC'r dironic <lif:ea~es 
thromho!'lis may gradually occur in the sinu~rs nnd torli<"al vein:-:. To the 
coagulum de,·cloping in these conditions the term marantic thrombus is 
applie<l. 

Secondary thrombosis is much more frcriucnl and follows r:dcn~ion of 
inflammation from contiguous parts to the sinus wall. The rommon carn:-es 
are clii.:ea~c or the internal ear. fracture, comprci.:~ion of the F.inu~cs hy tumor, 
or suppuralive cliecaEc outside the skull, particularly erysipPlas, carhuncle, ancl 
parotitis. In seconc.lary cai-cs the lateral f:.inuF. i~ rnMt frl'quenll.v inrnhcd. 
Qf 57 fatal C3SCS in which car disease caused dralh with C'Cl'C'hraJ \rsiom~, there 
were 22 in which thrombosis existed in tl1c lai('rnl ~inu:-:rs (Pitt). Tuhcrcu
lous caries of the temporal bone is often directly l'C'i:poni:ihle. rl'he thrombus 
may bc __ small, or may fill the enUre sinus and t·~tC'nd into lhc internal jugular 
\'ein. In more than one half oI the~e jn~tancc~ the thrombus was !.<Uppu rat
ing. rrhe di sease sp read s directly from the lH.'('l'O:-;is 011 thr poi-;lcrior wail of 
the tympanum. Acconljng to Yoltolini, the jnflnmnu.ilion C'Xf(·mh hy way of 
the petroso-mastoicl canal. lt jg not so co111111on in di~case of llic mastoid 
cells. 

Symptoms. -Primary thrombosis of the longitrnlinn.I :-;inus may occur with
out cxciling symptoms and is found accidentally al flit• po~t mortem. There 
may be mental dullne~s with headache. ('onn1lsions :ind rnmilin~ may occur. 
In other instances there is nothing distinctiH•. "In the <'hlnrosis C'a ... es the head 
i::ymploms ha,·c, as a rule, been marked. Ball's patient wa8 dull and stupid, 
had rnmiting, <lilatation of the pupils, and douhle chok<'d disks. Slight 
pare::;is of the left side occurred. An intcrc~ting feature in this ca~e was the 
deYclopmcnl of swelling of the left leg. ]n the cases l'Cportcd by _\..ndrews, 
Church, rruckwcll, lsambard O"·cn, and Wilks the patic11ti:; had headache, 
Yomit iug, and delirium. Paralssis 'ras not prci:;cnL ] n Douglas Powell's 
case, with similar symptoms, there was lo!'s of power on the left side. 
Brislowc reports a case 0£ great jntcrcst in an ana•mic gi rl of nine
teen, who liad convulsions, clrowsinc::;s, and vomiting. 'l'cndcrnc:-;s ancl 
~welling developed in the position of the right internal jugular ,·ein. and a 
few clays h1ter on the opposite side. The dingno~is was n•mlercd definite 
by lhc occurrence of phlebitis in the ,·eins of the right leg. The palicnt 
l'CC:OYercd. 

The on~ct of such symptoms as hm·c been mentionecl in ::in amcmic or 
chlorotic gir l should lead to the suspicion of ct·rchrnl thromho:-1i8. 1 n infants 
the diagno~is can rarely be made. lnrnlrcmcnt of the caYcrnous sinus may 
ea u~c CC'clcma about the eyelids or prominence of the <.',H'~. 

ln the secondary thrombi the symptoms nrc commonly tho!:c of scpti
caimia. For insta nce, jn OYCr 70 per cent. of Pitt's cases lhe mode of death 
wa'::i by pulmonary pyremia. This author draws the following important con
clueions : (1) The <liscase spreads oftener from the posterior wall of the 
mi<ldle ear than from the mastoid cells. (2) The otorrhcca is generally of 
some standing, but not always. (3) 'fhe onset is stulclen, the chief sy111p
toms being pyrexia, rigors, pains in the occipital region an<l in the neck, 
a~sociatcd with a scplic::emic condition . ( 1) W<•ll-marked optic n<.1uritis rnay 
be present. ( 5) 'J'he appearance of acute local pulmonary 111iechief or of 
distant suppuration is almost conclusive of thrombo>is. (G) The average 
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duration is ahout three weeks. and death is generally [rom pulmonary py~mia. 
The chief points in the diagnosis may be tralhcrcd from Utl·~c slalcmt•nl~. 

Af=socialcd with lhromho!'if: of the lalcr<li ~inus there ma\' be \'cnous f:ta~i!l. 

and painful ccdcma behind the ear and in the neck. 'rhc. cxk•rnal jugular 
vein on the di5-eai::cd side mav be less <listcnclccl than on the opposite side, 
since owing to the thrombus i.n the lateral sinus the internal jugular vein is 
less full than on the normal sJCle, and the blood from the cxll'rnal jufrnlar can 
flow more easily into it. 

Treatment.-Jn marantic indfriduals roborants and stimulants are in
dicalrd. The position assumed in bed shou ld farnr both the arterial and 
venous circulation. The clothing should not rci-lricl the ncc:k, and ca re should 
be taken to avoid bending of the neck. The internal administration o[ potas
sium iodide and ca lomel has been recommendccl in lhc autoclilhonous forms, 
but no treatment is likely lo be of any avail. 

The secondary forms, cspccfal ly lhose .following upon cfo:easc o[ the middle 
ear, are often amenable to operation, and, especially rce<•nil,r, many lives have 
been saved by surgical intervention after cxten~i\'c Einu:-: thrombosis. 

9. llEMIPLEOIA IN cm r,DR8N 

Etiology.-Of la5 cases, 60 were in boys and '{.J in girls. Right hemi
plegia occurred in 79, left in 56. In 15 cases the condition was said to be 
congenital. 

In a great. majority the disease sets in during the fir~t or second year; 
thus 0£ the tota l number of cases, 95 were lmcler l\\O. C'at'C:':l above the fifth 
year are rare, only 10 in my series. Keilher alcoholism nor syphilis in the 
parents appears lo play an important rOle in this afl'ec:lion . l)iflil'ult or abnor
mal labor is respon~ible for ce rlain of the cases, particularly injury with the 
forceps. rrrauma , such as falls or puncluring wound~. h:; more rare. The 
condition followed ligation o[ the co111mon carnlid in one ca:-;c. 

Infectious diseases. All the authors lay special Sfrl'l'H upon lhis ra({Or. In 
19 cases in my f:icrics the disease came Oil during or ju1;t, afl<T one of the spe
cific fevers. l saw one case in which during lhc height o( vacciualion con
vulsions occurred, followed by hemiplegia. The organism of anterior polio
myelitis (Ucinc-~lcclin clisea,e) is prohahly rcspon,iblc for a consi<lcrable 
share of the cases. Jn a great majority the di~eai-c sets in wilh a convulsion, 
in which the child may remain for several hours or longer, and after recovery 
the paraly~is is noticed. 

Morbid Anatomy.- J n an ana1ysis which I lrnYe made o[ 90 autopsies 
reported ju the literature, the lesions may be grouped umlt•r three headings: 

(a) Embolism, thrombosis, and hremorrhage, C'ompril'inp; l G ca~e:;, in 7 of 
which there was blocking of a Sylvian artery, and in 9 hrcmorrhagc. A strik
ing feature in this group is the advanced age of onset. 'l'eu of the cases 
occurred in child ren over six years old. 

(b) Atrophy and ~clcrosis, comprising 50 cases. r_l111c wasting jg either of 
groups o[ convolutions, an entire lobe, or the whole hemisphere. The rnCninges 
are usually closely adherent over lhe aficdc<l region, though sometimes they 
look normal. The convolutions are alrophit•d, firm, and hard, conlrasting 
strongly with lhe normal gyri . The 'clerosis may uc difiuse and widespread 
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O\.('r a hcmi~phcn'. or thrrc 11wy he nodular projcctiom-thc hypcrtrophic ~cle
rn:.;i~. Some of lhc C<l'.'"{'8 show rcmarkahlc unilateral atrophy or lhc hcmi-
8pherc. In one of my ('il'.'"l':-i the atrophied hemi~phcrc weighed Hrn :muns 
and the normal one G53 grams. 'l'hc brain !issue llHI.)' be a mere shell OYer 

a rlilatcd Y!'ntric·lc. 
{c) Porcncl'phalufl. whid1 wa~ prc::cnt in '2 l of the 90 aulop!'ics. This term 

was applied hy l lcr::chd (18G8) to a loss of t5ubslancc in the form of cavities 
and cysts at the surface of the brain. either opening into and hounded by the 
arachnoid, and even pa:-:sing deeply into the hcmi8phcre, or reaching to the 
Ycntriclc. In the study by Audrey of 103 cases or porrnccphalus, hcmiplcgia 
was mentioned in GS cases. 

Practically, then, in infantile hcmiplcgia cortica] sclerosis and porcnccph
alus arc the important.. arrntomical conditions. The pl'irnary change in lhe 
majority of these ca8CS i8 slill unknown. Porcnccphalus may result.. from a 
<lcfccl in development or from hmmorrhage at birth. The etiology is clear in 
the limited number of C:ltiCR of hremorrhagc, cniholi~m. antl lhromho::;i:-;, but 
there remains lhc large group in which lhc final change i~ ~clcro~is ancl atro
phy. \\'hat.. is lhc pri111ar.\· lc~ion in lhc:-:c in!:lancc~? 'l'hc clinical history 
i;hows lhat in nearly all thel!c cases the on8cl i8 ti\l(ldrn, wilh conYul~ions
ortcn wilh slight.. fc.YCr. Striimpcll bclie\'CS llrni thi::i condition is due lo an 
inflammation of lhc gray mattcr-policnccphaliti~ . .\. certain numher of the 
cm•cs represent lhc cerebral ~poradic form of epidemic polio-myl'locnccphalilis. 
The clinical picture of e:a~c::i dc~cribed in the 8wcdi!"h and other epidemics is 
identical with that.. with \1hich we arc onlr too familiar in thi~ clibea;,;e. 

Symptoms.-(a) T11E OxsET.-Thc di::;easc rnay ~ct in ~uclclenly without 
spasms or lo:::s of consciom.me8s. l n more than half the ca~es the child is 
attacked with partial or general connil8ions and lo)':~ of which 
111ny last from a f'ew hours lo many clays. Thit:: i!-\ one 
features in the cliscnse. l•'cycr is usually lH'Csenl. T he lwmiplcgin, noticed 
the child rccornrs conH:iou~ncss, is generally complete. Ho111cliincs the paraly
~i:-; is noi complclc at first, but occurs after sulisequcnL conrn lsions. T he 
rigid side is more frequently a[cclcd than the left. The face i8 commonly not 
involved . 

(b) HESIDPH SnlPTO)lS.-In some cases the paralysis gradually disap
pears and leaves scarcely a trace as the child grows up. rn1c leg, as a rule, 
rero,·crs more rapidly and more fully than the arm, aml the parnly~is may be 
sc·arcely noticeable. In a majority of ca~es, howc,·cr. there is a characteristic 
}l(>niipkgic gait. The paralysis is most marked in lhc arm, which is mmally 
wastc1l; the forearm is flr-.:cd at right angle:5. the hand is flexed. and the fingf'rS 
arc conlrnctcd. Motion may be almost co111plctely lost; in other instances the 
arm can he li[tecl aho\'C the head. Late rigidity, whirh almost always clp,·elops, 
is lhe $)'111plorn which suggested the name Ttemiplegia spaslica ccrebralis to 
Heine. the orlhopa'dic surgeon, who first accurately clci::crihrd lhc~c cases. It 
ii,;:, however 1 not romtrmt. The limbs may be quite relaxed even ycnrs after 
the oni::rt. rrhC' reflexes ~re usually increa;,;:ecl. In SC\'eral imtanccs, however, 
r hiwc known thrm to be nh~cnt. Sensation, as a rnlr, is not clisturhed . 

• l phasia is a. not.. uncommon symptom, ancl occurred in 16 cases of my 
Feries. 

illc11lal ncfccls.-One o! the most serious consequences of infantile hemi-



plegia is the failure of mental drn.·lopment. ~\ con1"idrrahlf' numhrr of thrsP 
~ases drift into the histilutions for feeble minded ehil<lrC'n. 'l'JHCf' gra,lc:-: 
may be disting-ui~hr<l-idiocy, whieh is most eommn n \\ lirn the ht• m1plr;.~"ia 
has existed from birth; imbeci lity, which often incrrai-r:-: with the dc,·elop
ment of epi lepsy; and feeble mindedness, a retarded ra ther than an arrc~tcd 
cleveloprnenL 

Epilepsy.-Of the cnses in my E-eries . .fl were subjeth• of ronrnl:->ive seiz
ures, one of the mosl distreE-Fing Fequels of the diFease. The Fc izu rrs may be 
either tranbicn t attacks of petil mal, true Jachonian fits, begin ning in and 
confined t'l the nffcclcd side, or general coandsions. 

Post-hemiplcgic ,l/ovements.- It wa s in cases of this sort that Wei r 
Mitchell JirsL described the post-hemiplegic movements. They arc extremely 
common, and were present in 34 0£ my sedes. There rnay be either F li~ht 

tremor in lhe affected muscles, or jncoOrclinale chorciform movements-the 
so-called post-hcmiplcgic chorea-or. lasUy, 

Alhelosis.-1 n lhiB condition, described b,y Hammond, there are remark
able spasms of lhe paral.rzed extremities, chiefts of the fin gers and loes, and 
in rare inslanccs of the muscles of the mouth. The rnoY0rncnt s a.re in rn lun
tary and somewhat rhythmical; in the hand. mO\'ements of adrlue:lion or abduc
tion and of Fupinati on and pronaUon follow each olhcr in orderly sequence. 
There may be hypcrc..xlcmion of the :fingers, du ring whit'h lhey are spread 
wide apart. This condition is much more ire{1ucnt in chil dren than in arlulb. 
In the latter it may be combined with hemiana-.:.:.thei:ia, and the lesion is nol 
cortical, but basic, in the neighborhood of the tha lamus. Thr mOH'mcnts arc 
someti mes increased by emot ion. rrhcy usually persist during Fleep. 

Treatment.-The possibility of injun· to the brain in prolractocl labor and 
in forceps cases shoul d be borne in mind by the practitione r. The former 
entails the g rca lcr risk. Jn infantile hemipl cgia the php:ieian at the oul!'et 
secs a case of ordinary convu lsions, perhaps more protrnrt<•d and scYcrc than 
usual. ' l'hcse <hould be checked as rapidly as po"ihle by the use of the 
bromides, the application of cold or heat , and a brif.:k pnrp:c. Durin g convul
sions chloroform ma,v he admin istered with safety e\'Nl to the young-est chil
dren. "11en the paralyf->is is established not much can he hoped from medi
cines. In on ly rare in stances does the paralysis entirely diBappear. When the 
recovery is parti al the " residual paralys. is" is similar to that seen in other 
lesions of the upper motor segment. rfhus in the lower e\trC'mity it is the 
fl exors of the lrg nnd lhe dorsa l fl exors of the foot "hich arc most often per
manently paralyz('cl (Wernicke). The indicati ons arr lo f;_nor the natural 
tendency to impro\'e hy maintaining the general nutrition of the chi ld , to 
Jessen the rigidity and contractures by massage aml JX•F"i\'e motion. and if 
necessa ry to correct deformities by mechanical or surgical measures. ~luch 

may be done by careful manipulation and rubbing and the application of a 
proper apparatus. In ch ildren the aphasia usually disappears. The epi
lepsy is a cl i stre~sing and obst ina te symptom, for which a cu re can rarely be 
anticipated. Prolonged periods of quiescence are, howe\'cr, 11 ol uncommon. In 
the Jacksonian fits the bromides rarely do goof!, unless there is much irritabil
ity and excitement. Operative measures in. favorabl e cases of thi s parti cular 
form of epilepsy ma.v often prove beneficial in 1wlucing the numher and sever
ity of lhe seizures, but it i s very unusual for them to be completely or per·· 
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manenliy checked. The liability to feeble mindedness is the most serious 
outlook in the infantile cerebral palsies. In many ca~es the damage is irrep
aruhle, anU idiocy and imbecility result. With patient training and with 
care many of the children reach a fair measure of intelligence and self-reliance. 

IV. TUMORS, INFECTIONS, GRANULOMATA, AND CYSTS OF 
THE BRAIN 

The following are the most common varieties of new growths within the 
cranium: 

Infectious Granulomata.-(a) T"bercle, which may form large or small 
groll"lhs, usually multiple. Tuberculosis of the g land s or bones may be co
existent, but the tuberculous disease of the brain may occur in the absence 
or other- clinica ll y recognizable tuberculous lesions. The disease is most fre
quent early in life. rrhree-fourths of the cases occu r m1der twenty, and one
half of the patients are under ten years of age (Gowers). Of 300 cases o[ 
tumor in per:::ions under nineteen collected from rnrious sources by Starr, 152 
were tubercle. The nodules are most numerous in the cerebellum and about · 
the ba~e. 

(b) Syphiloma is most commonly found on the cortex cerebri or about the 
pons. 'l'hc tumors are superficial, attached lo the arteries or the meninges, 
and rarf'I.)' g row lo a large size, aHhough they may do so. They may be 
multiple. A gummalous meningitis ol the base is common and in this process 
the oculomolor ncr\'es arc often affected. rl'he motor nerves of the eye are 
particulnrly prone to syphi litic infiltration, and plosis aucl the ordinary forms 
of :-q11int are co mmon. ] tis common for the pituitary body lo be involYed with 
symptoms rnggestive of diabetes insipicl us. 

Tumors. -(c) Glioma and Neuroglioma.-rI'hesc yary greatly in appear
ance. ~rhcy may be firm and hard , almost like an area or sclerosis, and a re not 
sha rply defin ed from the surrounding brain substance. They may be soft and 
rcry rnr-:.cular, and ha!morrhages are corn mou. They persist remarkably for 
many years. Klebs has called attention to the occurrence or elements in them 
not unlike gn ng li on-cc\ls . Tumors of this character may contah1 the "Spin
nen" or spider cel ls; enormous spind le-shaped cells wilh si ngle large nuclei; 
cells like Lhe ganglion-cel ls of nerve-centres with nuclei and one or more proc
csse~; and tran~luccnt, band-like :fibres, tapering at each end, which result from 
a vitreous or hj'aline transformation 0£ the large spind le-cells. A separate 
type iE also recognizable, in which the cells resemble the epcndymal epithelium. 

(d) Fibrosarcoma (endothelioma) occurs most commonly in the mem
brane!' coYering the hemispheres or brain stem, and ror a long time may cause 
injury by ils compression effects alone. ~rumors of this kind are particularly 
common in the cerebel lo-pontine recess. When sarcoma originates in the 
brain :;ubRtanc·e it may become one of the largest and most diffu~cly infiltrating 
or intracrnni:il growths. When meningeal in origin. it is the form of tumor 
moRt amC'nahlc to :;urgical treatment. 

(e) Cani110111a not inrrcquenlly is secondary lo cancer iu other parts. It 
i~ st>ldom primary. Occasiona ll y cancerous tumors ha\'e L>een found in sym
melri cfl l partR of the brain. 
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(f) Olhrr \'arictics ocrur. Ruch as fibroid t!rowths, which m•ually drYelop 
from the nH..'mhra1W!:': hnny lumor:-:, whid1 ~row :-:oml'li11w:-; from llw fah:, 
pi::nmmonn, chnlt>!:'lcatonrn, and angionrn. Fatty tumor:-; are O('CaRionally found 
on UIC' c·orpu:;:. callosum. 

Cysts.-Tlwsc occur hclwcC'n the membranes and the hrain. a~ a rt:-:11H of 
h:rmorrlrngc or of softening. Porenrcphalns is fl i::rqurl of cong<.'nita l ntrnph~ 
or or ha:-morrhagc, or may be clue to a deYclopmenlal defect. 1 lydnlid <'y:-;b Jiaq• 
ht't'n refe1TC'd to in thr scrtion on parasite!-=. An int('n~!'ling ,·:iril'f_y of ry::;t i:-; 
that which follows i::C\' C'l'C injury lo the skull in early lifr. (1Jiomata oftt•n 
urnlrrgo cystic <h'gl'nerntion. Derm oid cy:-::.t has brl'n dri::crilH1rl. 

Site.-A majority of nil tumors occur in Lile ccrcbrnrn and C'!'j)C'Cially in 
the ccntrmn oyaJc. rrhc ccrchcllum, pan!', nncl rncrnlmrnc~ nrc next rno:::t oflc•n 
jn volvccl. Olioma iR more common in the hrmiJ-:phcrcs nnd grow;; Rio\\ ly. It 
is usunlly J-:inglc. Tuhcrcles arc usually mulliple. Secondary snrcoma and 
carcinomn flrC' oflen mutiple. 

Symptoms.-01rn1m.AL.-The following arC' the most im porlnnt: lleacl
atlte, either dull, aching. and continuous. or ::;hnrp. slnhhing. ancl paroxyi-11111\. 
It may be diffused OYl'I' the enti re head; sometimes it i:-:; ]imitrd to the linck 
or front. When in the hack of the head H may extend <lawn thr neck 
(e~pceinlly in tumors in 1hc poRtcrior :Cossa). and ~dwn in the front it may 
be ncromp;rnircl with nruralgic pains in the fac<'. Occasionally the pain rnay 
he y('ry locnlizrd nncl m:Rociated with tcnclernc:::s on pressure. 

Choked disk (optic neuritis) occurs in four fifths or all the cases (C:owers). 
It should be lookrd for hi e\'CT'j' patient presenting ccrebrnl symptoms, for it 

be pre::ent in high degree without impairment or vi:'iOn. T,,os!-\ of \'i!'ual 
n::unll.r imlicnlco thnt optic atrophy has set in. Tl is usually clouhlc. 

hut OC'Cll!->io11;1lly i:-; found in only one eye. A growth mny develop slowly and 
nltain con::: iclrrahlc size without producing optic neuriti::.. On th<' other lrnn(l, 
jt may occur with n very small tumor, when this tumor is so Ritual ed n:: lo 

int<'rnal hyclrocephnlns. J. J\. ]\fortin, from an C'Xlcnsivc an:ilysis of the 
with reference to the localizing Yalue, conclucleR: When Uwre is a 

clifferrnrc• in the nmo1111t of the nrurili::; in each rye ii is more thnn twicl' as 
prohnhle I lint the tumor is on the side of the most ;rn1rked neuritiR. lt is con
::fnnl in tumors of the corpora quadrigcminn_, prrscnt in 8!l per cent. or cerr
bc'1l:l!' lumorR. and alisrnt. in nrarly two thirch of the cnsrs of tumor or the 
pon::. meclulln, nnd of the corpus callosnm . It i~ lc:ist frcriu<'nt. in Cases or 
tulJPrC"u!ous tumor: mo::;t common in cases of glioma nncl ry~tic tumor:-:. 

l'af on nncl ·11 0Imc!', who rrportccl upon the eyes of 700. ca:-:cs o[ cerdiral 
tumor. concludrd that the c:::.scntinl feature of the as:::.ocintl'Cl optic neuritis i:-> 

rrdernn. ::ind in GO cyC's c_xaminccl his.tologirally the one unfailing chnnge was 
acufp <PclC'mil, the Origin or which they attribute to the Yenou~ ellf!Ol'g"<'111CllL 

r o111ili11g is a common fcnturc nnd. with hcaclaehc ancl optic neuritis. 
mnkcR up tilC' clrnrnctC'l'i!'tic clini cal picture of cerebral tumor. ,\n important 
point. i:-; the nlis<'nce of definite relation to the meals. A chrmicnl examination 
sliO\n; that the rnmit ing is in<lcpcrnlent or cligl'sliYe diRtnrbancc:;;. It mny 
be \'Cry obstinate, pnrlirularJy ]n growths Of the CCrehrllum nnd lJlC' ponR. 

Giddiness is of\rn an rarly Rymptom. 'The pnti rnl. complai ns of \'Crtigo 
on riRing- sud(1f'nly or 011 lurning quickly. 

~Mental lJi:>lurbauce.-Thc patirnt. may act. in an odd, unnatural rn:rnner, 
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or thrrc n"?ay hC' i-.fnpor an<l )l(ladness. 1'hc patient may become emotional 
or !-' illy. or tlll're an• symptom:-:: rc~emhling h.Ysteria. 

Co11t·u'8io11s, rither grnC' ral and resembling lrue epilepsy or localized (.Jack
sonian) in ehar~lc-f<'r. Rci;rnrrs IH•ginning with a guslatorj' or olfactory aura 
11rr parliculnrly c·ornmon with tumors originating in llw infundibula r rt•gion. 
'l'li rr<.> may he sloll'i11g of lite pulse, as in all cases of increased intracranial 
)l l'l'!-'~lll'('. 

l ,oCA LTZI NG Rn.rPTOMs.-Focal symptoms often occur, but it must not be 
forgoitcn that thr~c may he indirectly produced. The smaller the tumor and 
llw less marked the general symptoms of cerebral comprc:::sion the more likely 
is it that any foC'al symptoms occurring arc of direct origin . 

(a) Cenlral Molor Area.-'l'he symptoms are either irritative or destruc
tive in charartcr. Irritat ion in the lower third may produce spasm in the 
nrns.c]es of the Ince, in the nngle of the mouth, or in lhe tongue. 'rhe spasm 
with tingling mny be strictly limited to one muscle group before extending to 
other~. and this. f~kguin trrms lhc .signal symploni. The middle third of the 
motor area contains the centres controHing the arm, and here, too, the spasm 
may begin in I he fingers. in the thumb, in the muscles of the wrist, or iD the 
f:hould er. In lhc upper third of the motor areas the irritation may produce 
spnsm beginning in the toes, in the ankles. or in the muf:cles of the leg. In 
many instances the patient ca n determine accurately the point of origin o[ 
the spasm, and there arc important sensory disturbances, such as numbness 
and tingling, which may he rclt first at the region affedecl. 

In all C'a!'C'S it is imporl:rnl to determine, first, the point of origin, the 
signal symptom _; second , the order or march of the spnsm; and third, the 
su bsequent condit ion of the parts first affected, whether it is a slate or paresis 
or amesthC'sia. 

De!'tmctiYC le::;ions in thC' motor zone eau~e paralysis, which is orten pre· 
ceded hy locnl con\'11lsi\'C Reiz11res; thNc may he a monoplegia, as o[ the leg, 
llncl com ul sive ~C' i z ures in the arm, oflen clue to frritali on in these centres. 
'l'umors in tl1e nrighborhoocl or the motor nrca may cause loca li zed spmm1s a nd 
Rlliif:eq uenlly, ns. th e cen tres nre in vaded by the growt11, pnrnlyRis occu rs. When 
turnors are !'ilunted in the left hemisphere lhe f:peech mer·lrnni~m is apt lo be 
imoh·ecl if the lram;yer!'C temporal ~yrus or the third frontal convoluti on and 
thei r connectin g path arc implicatecl. 

(b) f'refronlal Region.-Neilhcr molor nor sensory disturbance may be 
pre::;rnt. rn1c grneral symptoms arc often well marked. '!'hr most r::l riking 
rl'Hilll"C' of growths in thiR region is mrnlal torpor and gradual imbecility. 
Pnrticuhirlv when the left Ride is invol\'cd mental characteri stics may be 
gn•atly alt~recl. Jn its extension downward lhe tumor may involve on thC left 
::;idC' the lower frontal conrnlulion and produce aphasia, or in its progress 
backwa rd cau::1c irrilali\'e or dcf:tructire leRions of the motol' area . Exophthal
mos on the side of the tumor may occur and be helpful in diagnosis. 

(c) Tumors in the pa1·irlo-occipilal lobr, particularly on the right sick may 
~row to a larg<' ~ize witho11t cauRing nn:v symptoms. rrhere may be word
blinclness and min<l-hlinrlrn-"i::R when the left nngi.1lar gyms nncl its underlying 
while mnttrr a!'(' i1woh('d. n1Hl parnpha!·iia. Astereognosis may accompany 
growths in the !-=llJlC'l' ior pnrida l rC'gfon. 

(d) 'l'umo" of the occipital lobe produce hemianopia, and a bilateral 
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ll'!-lion may produrc hlindnr~i::. Tumors in this region on the left hemisphere 
may be a:-:~odai('d with 1\ord-hlintlnr~s and mind-hlindnr!':-:. In all cases of 
tm{1or a rnrrf11I t<luclr :-hould be made or the ficltls of \'i~ion. Jn addition to 
the latrrnl heminnopia thrre nrny he rrmarknble viRual halluc·inntio11R. and in 
tumors of the ll'fl ocripilal lohr clii::i::ociation of thr color Rl'nse and inability 
lo find the proper color:; of rnrious ohjc'Cts prc~entcd. 

(e) ' l'um or:; in the temporal lube nm~' aLtnin a larg-e sizr without produc
ing symplornR. "In their growth thry im·ol\'C the low<'r motor crnfn'S. On 
the lrft sitlr j1wohc•mrnl of thr lran!'Yrrse temporal gyri (auclilory sense area) 
may he n:;sociatrd with wnrd-drafncss. 

(() Turnon; g-rowing in i.hc neighborhood of the basal ganglia produce 
hemiplC'gia from im·oln•ment or i.hC' i11tcrnal capsule. Limitrd g rowths in 
cilhrr the n11C'lrns critulalus 01· the nucleus lcni.iformis o[ Lhc corpus striatum 
do nol nerr~s:ll'i l y rnu~c paraly~is. rl'mnors in the thalamu s opticus may 
also, whrn f.llllall. cause no symplo111s. but, increasing, Lh C'y mny involve i.he 
fibres of Uw i-.C'ni-ory portion of the inh?rnal capsule, producing hemianopia 
and somdim<'~ hc·n1imrn.•slhe;-'.:ia. Growths in this situation are api to cause 
early oplic nrurilis. and. growing into the third ventricle, may cause a dis
tention of the la lcral Yent riC'lC's. What has hren te rmed the Urnlamic syndrome 
may be prrsent-l1rminn:v!.:thC'sia to pain. touch and tempernturC', with the 
loss of dC'ep scnsihilit_r. ""ith this there ma~· he a very remarkable type of 
pain. inrnhing the hand nrnl arm and thC' foot and leg, on thC' affl'clC'd side, 
n ~enRe of lrnrnin;r cli"c·omfort rntlwr than ~h::irp pnin. Ata\ic fPaturC'S are 
usually prt>SC'nt and rn•.t<'r<'ognosif'! . 1i[otor herniplcgia may he present, and 
it is unarrompnniril hy c·onlrndures (D~rna). 

Growths in i.11<' corpora quadrigelilina are rarely limited, hut most com
monly i1woln' ll1e c·rura ('f' r<'hri :lS Wl1ll. Ocular ~ymptoms arC' marked. rrhe 
pupil rf'flrx is loi-1 a111l thc•rC' is ny:·dagmus. Tn thr grad ual growth th e third 
11enc is inrnh·r11 ns it JH-1:-:~ps throuµ-h the ems, in whieh case there will be 
ocnlo-motor paraly~iR on OIH' sidr ::rncl hcmip!rgia on the other, a combination 
nlmost elrnmrtc'r i ~tic of 11nilatcrnl dif'!ease of the crus. 

(g) 'l'umors or thr 7wns nnd m.edulla. The symptoms are chiefly those 
of pre!-lsurc upon thr n<Tn's emerging in thi s region. ·1 n dit=:rnsc of the pons 
the nC'J'n•s may hr inrnln•d ::done or with the pyramidal trnrt. Of 52 ca1les 
:rnahzcd by )iarr Putnam .Jaco!Ji, there were 13 in whieh the C'C'l'Cbral ner\'es 
wer~ invol.YC'd alone. l ~ in whirh the limbs were affected, and 2G in which 
there wC'rc hcrnipll'µ-iri c111<1 im·oh·C'ment of the nen·e!-l. Twenty-two of the latter 
hacl what is kno'rn as allC'rnate parnl.Ysis-i. c., involvement of the nerves on 
one side arnl or the limb~ on the opposite side. Jn -l cases there '"ere 110 motor 
symptoms. In luht.•rrtilo~is (or syphilis) a growth at the inferior and inner 
aspects or the cru:-; may cause paralysis of the third nenc on one sicl r, and of 
the face, tongue\ an11 1imhs on the opposite side (syndrome of Webrr). A 

tumor !D'O'':ing in the lo:'·l•r part o[ the pons usually involves the sixth nerve, 
prodnring rn.trr1111l slrnh1r-111 11 ~ . the sC'venth 1WrvC', p1·oc.lucin,g faC'ial paralysis, 
nnd the flt1<11tory TI('JTC'. cam:rng dcafnC'SS. ronjttgatc deYiation or the eyes 
to i.hc Ride oppo~itC' th:it on whiC'h thC'!'C is facial also orcurs. w1;e11 
the motor C'Cl'l'hl'i.11 JWJ'\'('S fl l'C' in\'Ohcd the 31'0 or the peripheral 
type (lower srg:mrnt paral.r:-;<•s). 

Tumor~ of thr medulla may inrnhc the cerebral nPrves alone or cause 
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in ~Omc inl'i:lll('(;.: a cnmhination of hl'mipJrgia \\ilh para\yl'iS of (he 11CfH'8. 

Paral,YSC~ of thr rn.'rH·~ arc helpful in lopil'al diagno:-:i!', hul lhc fa({ mu:-:.l not 
he OH~rlookcd tllal one or more of lhe cerl'i1ral nrncs may he paralyzed as 
a n:~ult of a much incn•ased g-rnrral intrananial pres..;urc. Higns of irritation 
in the ninth, ll'nlh, and cleYcnth ncnc:; arc usually prc:-:.cnt, and produce 
1lifliculty in ewallowing-, irregular action of the heart, frrcgular rc~piralion, 
'omiti1l{!'. and sometime~ retraction of the head. all(l neck. The hypoµ:lo:-:-;al 
H('nC is lea~l oflt'n affected. The gait may be un~tcndy or, if there is pres:mrc 
on the ccrchcllu111, ataxic. Occa!'=.ionally thrrc arc !'l'n::o.ory !'_ymptoms, numl>
m~::;, and tingling. T owar(l the end conrnhions may OC'l'lll'. 

(h) Turn ors of the cerebellum may be latent, hut they usually giYc ris.c to 
\"Cry chan.t<:lcriHlic ~ymptoms, headache in Uie occipital region. giddinr~~, inco
ordiualion, hul there is nothing definite in lhc dircc:lion of the swaying, and 
early optic neuritis. T hry mny be inln.H·crebcllar or c:xlraecrPbcllar. 

T umo rs or Cll largcmcnls or the p(luilar!J 9la11d jj~rJf, or growths from a 
congenital a11fagc in its neighborhood whil'h implic·;1tc the pituitary gland 
Bccondarily, arc co111rno11. T lic cong('11ita l lu1nors ariKe prc::;umahly from 
deYelopml·nla l and ::-how either a tcralomatou::; charuder or arc s.olid 
or cy~lie lu111or:o; with ~quamou~ epifhl'iium, often aUaining adamanlinc char
adNi~tics.. T he 1110:4 co111111on lun10r is a ~o-<.:allrd slnuna (malignant 
Cldl'llOma) of the gland prOp<.' r. rfhcrc arc charaCtC>ri:4ic !'i; . .,rns of pre~SUI'C 

upon tlie nt'ig'hhorhood l'lrudurc~, IJilcmporal hcmianopia b{'illg' a fre<1ucnl 
lhonµ-h nol inrnriahlc l'ratu rc. Tlic~c le~ions may occur in p11tienls who ha\·c 
~uffrrcd frn1n acronH·ga ly, or in tlim:c \\ho show signs of glandular dcficic1wy 
or <IJi-lpiluilari~m. and in whorn there may or may nol he suggrsUvc acrornc
galic trndcnt:il'~. The X-ra~-s arc rno~t UH'ful in diag-no~is. 

Diagnosis. - F rom the g{'ncral l'()"lllJllOtn!; alone lhc c:xiHtrnec of tumor may 
be deknuinrd. fo r the combination of hcadac·hr, optic ncuriti$, and y·omiting 
is di!:itinctiYe. A~ poinlC'd ouL R. T. \\'illiam!'on, progressh·e hcmiplegia. 
without ol! ir r syrnplom::t, a which gradually becomes more marked 
clay hy dny and week hy ls almost pall1ognomic, even ju the absence of 
optic 11curiliR, hcadad1l', and Yomibng. The two exceptions Lo this rnlc appear 
to lie in c·t•rclinil ah~ec•i::s. :111d in rnre in~li111crs a poliorncephalitis. It 111ust 
not he forg-otlen thal H'\rre hea<lache and neuro-rctinitis niay be cau~ccl by 
Bri,µ-hl's dis('n:oe. The Joc·alizaiion must be gathered from lhc conKidcralion 
of thC' ~srnplnms alimc ddailnl arnl from the data given in the Sl1ction on 
Topical Diagnosis of J)i~cm=cs of the Hrai11. ~I i!-ilak('s arc moi--;t likely to 
occur in eonueclion "ilh ur:\'mia, hn•teria, nl!;<'ular le~inn~. ah~('C':O::-::, Strous 
mmingitis, hydrocrplw.lus, and grnc~·at paraly:o:i!'-; hut carrful com;iclcration 
of all the circumblC1.nccs of the ca~c u5ually cnaldcs the practitioner to avoid 
e rror. 

Prognosis.-Ryphililic tumors alone arc amC'nahle lo mL'd1cal treatment. 
'T'ubcrculous growths occmdonC1.lly cease to grow and hccome calcified . The 
gliomata and fibromata, particulnrly when the latter grow from the nH'mhranes, 
rnay lasl for years. I hare rlcscrilicd a ca~e of smnll, hard glioma, in which 
the .Jnrlmrninn epi lepsy per~i~tl'd for fourt(•en Y£'nr~. Jiughli11gs .Jachon has 
reported C'll~CS of gJioma in which the S,YlllJllOlllS Jnsled for OYC'r ten rl'he 
more rapidly g r O\\ ing sarcomata usually prove fol al in from six eighteen 
months. Death may be sudden, parlicularly in growths near the medulla; 
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more commonly it is due to coma in consequence oJ gradual inerea:--e in the 
intracranial pressure. 

Treatment. -(a) MEDICAL.-A \\'asserrnann lc•t o[ lhc h!oocl and ccrc
brospinal fluid should a lways be made before antiluetic mcasurt:'H arc in~ti
tuted. It must not be overlooked that vigorous treatment wilh pola~~ium 
iodide often causes a temporary amelioration of pre~~urc syrnptonu; due lo a 
gliorna, so that the therapeutic lest is not entirely a c\rpernhtble one. If .:;yphili:-; 
is prm·cd the iodide of potassium and mercury shou ld be given . Salvar:-:a n is 
someti mes gfrcn in repealed small doses. Nowhere do we i::ce more brilliant 
therapculical effects lhan jn certain cases of cerebral gummala. ' l'hc iod ide 
sh ould be given ln increasi ng closes. In tuberculous tumors the outlook is lc~s 
favorable, though inst:mces of cure are reported, and there is post m ortem 
evidence to show that the solitary tuberculous tumors 111ay undergo changes 
and become obsolete. A general tonic treatment is indicall'tl in thc:::e cases. 
The headache usually demands prompt treatment. The iodide of potas!:lium 
in full closes someti mes g ives marked relief. An ice-cup for the head or, in 
the occipilal headache, the application of the P uquclin cm1tcry may be tried 
The bromides arc n ot of much use in the headache from llii8 cause, and, as 
the Ja:;t resort, morphia must be giYen . For tile cournlsions brom ide of 
potas8ium is of lilllc senice. 

(b) SunGJCAL.-Sc:ores of tumors of the brain h~n-c now been successiully 
remo\'ed . Though the percentage of cases in which total en11 clcalio11 is pos~ 
sib le is doubtless sma ll, yet in all cases marked ameliorat ion of the prC!':5ure 
symptoms is possible by modern su rgical measures. H is important that they 
should be instituted early, c\·cn in the absence of localizing symptoms, for 
the sake of prcse n 'i ng vision . The most achantagcous c11i::c~ arc the localized 
fibrorn ata and sarcomaia growi ng irom the clura and only comp ressing t he 
brain substance. Q[ Jatc )"Cars there have been JllllllC'l"OUS SUC('e~f.:.ful operations 
with removal of g rowths from the cerebellum a nd ccrchcll o-pontin e Teccss. 
'r hc sa fety with wh ich the exploratory opera-Lion ca n he 11w<lc wurrnnls it in all 
doubtful cases. F or t\\·o objects the so-ca lled deco111prcs:-:ion operation may 
be performed, to r elieve the headache, which it sometimes doC'~ promplly and 
permancnlly1 and lo s.ave sight. lt is now very generally prnctii::cd by sur
geons, and the r educlion of the greatly incrca~ctl intracranial pressure may 
cause the choked disk lo subside and the riok of subsequent atrophy is much 
diminished. 

V. INFLAMMATION OF THE BRAIN 

1. ACUTE ENCEPlIALI'flS 

A focal or difTus.e inflammation of the brain substance, usun~ l y o[ t he gray 
matter (poliencephalilis), is met with (a) as a result o [ trauma; (b) in cer
tain jntoxicalions, alcohol , foocl poisoning, and gas poisoning; ( c) follow
ing the acute in fectio ns; and (d) as one of the varieties of lhe poliomyelo· 
encephaliti s (Jl einc-l\ lcd in di sease) . The anatomital features arc those of an 
acute ha-morrlingic policncephalitis, cor responding in histological details with 
acute polio-myelilis. F oca l forms are seen in u1cernliYe end ocard itis, ln which 
the gray malter may present deeply hremorrhagic areas, firmer than the sur-



INFL.UIMATIO:N" OF 'l'lIE BRAIN 1015 

rounrling- ti!'s.ur. In the fevers there may be more extensive regions, involving 
two or three ro1wolutions. This acute h::cmorrhagic policnccphalitis superior 
js thought hy ~triimpdl to be the essential lesion in infantile hcmiplcgia, and 
it ~ccms prohahlc that many of the ca5cs reprc:>scnt the sporadic for111 ( ct·rc
bral \aricly of the lfcinc-::'llc<lin disease). Localizing symptoms arc mmall~· 
prcs('Ut, though they may be obscured in the SC\'crity of the general infection. 
The most typical encephalitis accompanies the meningitis in ccrcbro-spinal 
fever. 

In acute mania, in delirium tremcns, in chOrea insanicns, in the nrn.nin.cal 
form of C''\Ophthalmic goitre, and in the so-called cerebral forms of the malig
nant fcnr~ lhc gray cortex is deeply congested, moist, and swollen, and with 
the recrnt finer methods of research will probably show changes which may 
be classed ns encephalitis. 

T he sy111ploms arc not very defin ite. ln severe forms they arc those of 
an acute infection; some cases have been mistaken for typhoicl fcrer. The 
on~d may be abrupt in an indi\•idual apparently healthy. Other ca:'!CS have 
occurred in t he CO!l\"akscence from the Icvcri-:, particularly influenza. One or 
J. J. Putna111's casri:; folio\\ eel mumpi;:. The genc' r:d f.:J'lll[ltorns arc lhosr which 
accompany all SC\'t'l"C ac.:ulc afrcclions of the brain-headache, somnolc·nce, 
curna, delirium. vorniting-, de. The local s~·rnptoms arc Yery varied, depcnd
iug nn lhc exknt of the k::::ions, and may he irritatiYe or parnlytic. Psually 
fatal within a few wel'ks, ca:5CS may drag on for wcch or months and recover, 
generally wilh paralyoio. 

2. ABSCESS OF THB BllAIN 

Definit ion.-Purulcnt encephalitis with ahSCC$i; formation thC' result of 

infect. inn by mic ro-organi~111s. 
Etiology.-Suppural ion of the brain substance is rarely if ever primary, 

but rcirn lts, as a rule, from e:deni::ion oI infla111111alio n from neighboring parts 
or iul'l'clion from a clistauce through tile blood . The quei.;tion of idiopathic 
hrain ahscc:-s need scarcl'ly he considered, though occusionn lly in:;tanccs occu r 
in which it is extremely difllcult lo assign a cause. 'l'hel'e arc three important 
etiological factors. 

(a) 'l'rmwia. Falls upon the head or hlowi;:, wilh or without abrasion o[ 
the skin. ~ l ore common ly it follows fracture or punctured woundf:. ln lhis 
group meningitis is frcque;1ily associated with the ah::c.:(·i.;~. As Bcr,!!mann :::ayi-, 
:-;implc trauma or concussion can nernr produce ah~ccss but organisms may 
enter through a laceration of the base opening one of the many sinuses. 

(b) Hy far the most important inlccli\"C foci arc lhosc which arise in 
direct extension from disease of lhe middle ear, of the mastoid cells, or of the 
fru11lal ~inuses. From the roof of the mastoid antrum the infection readily 
pas!'CR to the sigmoicl sinus and induces an infectin~ thrombosis. 1n other 
instance~ the dnra becomes im·olvcd. and a subclural ahscci::s is formed, which 
may rC'aclily imohe lhc arachnoid or the pia mater. J n another group the 
inflarnmalion extends along lhc l)'mph spaces, or lhc thrombo~ed veins, into 
the suh~tancc of t he brain and causes suppu ration. nlacewcn thinks that with· 
out local areas of meningitis the infcdi\'C agents may be carried through the 
lymph an<l blood channels into the cerebral substance. Inlcction which ex-
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tends from !he roo[ of !he txmpanic cavity is most li kely lo he followed by 
abscess jn the lrmporal Johe, while infection extending from lhc mastoid cells 
causes most frequently sinus thrombosis and ccrchrllar absces~. 

(c) In septic processes. Abscess of the brain is not often found in pyre
mia. In ulcerafo·c endocarditis multiple foci of suppuration arc common. 
Localized bone disease and suppuration in the li Ycr nrc oC'casional causes. Cer
tain inflammations in the lungs, particularly bronchicctasis, as already referred 
to in connection with SchOrstein's researches, may be followed by abscess. It 
is an occasional complication Of empsema. Abscei:;s of the brain may follow 
the specific fevers . Brislowc has called attention to its occurrence as a sequel 
of influenza. The largest number of cases occur belween ihc twentieth and 
fortieth years, and the condi t ion is more frequent in men than in women. 
Holt has collected 25 ca~cs in ch ildren under fil·e yea rs of age, the chief causes 
of which were oiilis media and trauma. 

Morbid Anatomy. -rl1he abscess may be solitary or nmllip1e, diffuse or cir
cumscribed. Pract ica lly any one of the different rnrielics of pyogenic bac
teria may be concerned. The bacteriological exami nat ion often shows a mix
ture of different varieties. Occasionally cultures are steri le, owing to death 
of the bacteria. Jn the acute, rapidly fatal cases fo llow ing injury lhe suppura
tion is not limited; hut in long standing cases the ab~cc~H is jnclosed in a 
definite capsule, which may have a thickne~s oI from 2 to 5 mm. 'l'he pus 
varies much in appearance, depending upon the age of the abscess. In early 
cases it may be mixed with reddish debris and soflcne<l brain matter, but in 
the solitary encapsulated abscess the pus is distinctive. having a greenish tint, 
an acid reaction, and a peculiar odor, sometimes like that of su lphu retted 
hydrogen. 'rhe brain substa nce surrounding the absce~s is usua lly redematous 
and infiltra ted. The size varies from that or a walnut to that of a large 
orange. There are ca~es on record in which the cav ily has occu pied the greater 
portion of a hemisphere. Multiple abscesses are usua lly sma ll. Jn four firths 
of all cases ihe abscess is solitary. Suppuration ocrurs mcst frequently in the 
cerebrum, and the temporal lobe is more often involYcd than other parts, and 
alwaj'S on the side of the ea r disease. rrhe ce rehcl lurn is the next most com
m on seat, particularly in connection with car cfo:.caFe. 

Symptoms.-Following injury or operation the cl i:-;cusc may run an acute 
course, with fever, headache, delirium . \'omiling, and rigors. The symptoms 
are those of suppuralive meningo-encephalitis, and it ma_v be very difficult to 
determine, unless there are loca lizing s_ymptoms, whell1c r there is really sup
puration in the brain substa nce. In the cases following car disease the symp
toms may at first be those or meningeal irri tation. There may be ir ritabi lity, 
reFtlessness, severe headache, and aggrarnted earache. Othrr striking symp
toms, particularly in the more prolonged ca~es, arc drowsinCFR, slow cerebra
tion, vomit ing, and optic neuritis. In the chron ic form o[ brain abscess which 
ma'y fo llow injury, otorrhcea, or local lung trouble, there may be a laten t 
p<'riod ranging from one or two weeks to several months, or even a yea r or 
more. In the "silent" regions, when the abscess becomes encapsu lated there 
may be no symptoms whatever during the latent period. During all this time 
the patient may be under careful observation and no suspic ion be aroused of 
the existence of suppuration. rrhen severe headache, vomiting, and fever set 
in, perhaps with a chill. So, too, after a blow upon lhe head or a fracture 
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the ~ymplom:- of lhC' lel"inn may be transient. and monlhs afterward cerebral 
:-;ymptomi'i of the mo~t aggrnrntcd charncter n1ay dcHlop. 

The loralization of the 1e$ion is often dinil'ull. If giluatcd in or near 
the motor rC'gion there may he ronrnl!'i0ns or p<iraly~i~ . aJHl it i:; to be remem
bered that an :!11:oc-(•i"s in the temporal Johe may l'OlllJH'r:.;:-; the lower part of the 
prc-centrnl cornolution and produce paraly:ois of the arm aml face, and on the 
lefl Eide cau~c aplwl"ia . .\ large absce~:;:, cxi:•:t in the frontal lobe without 
cau~ing paralytoi~. hut in thc:oc cas-es there almo:--1 ;_t\ways Fnmc mental dull-

' neF-s . Jn the temporal Johe, the common ~cal. there may he no focalizing 
~ymptom8. So al!l-o in the pariclo-occipita\ rrgion: though here early exam-
ination l<1ad lo the dctrction of heminnopia. In nh~c·<.'SS o[ the cerebellum 
rnmiting common. ] [the middle lobe is affrckd there may be staggering 
-cerebellar incoOrclinalion. Localizing symptoms in the pons and olher parts 
arc sti ll 111orc uncertain. 

Diagnosis.-J n tl1c acute cases there is rarely any doubt. A consideration 
of pos~ih l e etiological factor~ is of lhe higbcl"l i111po rlancc. The history of 
injury JollO\l'C'd hy fl'\'l'I', marked ct' rrhral :•y111ptornl', the onscl of rigor.::, 
delirium, and perhaps pan1lysis, rnakc the dia;.:no~i)'! rrrlain. ] n chronic 
ear di!'Ca~C'. such cerebra l symplo1m: as drow~inr:<s and torpor. with irregular 
rrnr, l-lupenening upon the ceR~ation of a <.li:-:~liargr. :-liould excite the ~us
pirion of ah~n·:-s . ('a~es in whit'h ~uppurntirn Jll'Ol'C!'~l'R P\ii-l in the orhit, 
11ose. or na~o-phary11\, or in which there hal' been ~uli<.·utancou:-:. phkgmon of 
the head or nrd:, a parotitii', a Cacial C' l' ,Y:"-ipela8. or LuhcrC'Hlous or ::.yphilitic 
di$rai-r of the bones of the skull, shou ld he carefully wattlicd, and immediately 
ill\'c~li~atcd ~hou ld l'erchrnl ~ymplomti appl'ar. J t i:; particularly in the 
chronic ca~C'R that cliflicullies arise. The s.rn1ptome. rcE-cmblc lho:-:c o[ tumor 
of the brain; indeed, they arc those of tumor plus fc\'C'r. Choked diRk, how· 
e\·er, E-O commonly a:o:.soc iaicd with tumor, is \'Cry frCf)ll('l1tly ah::.l'nt in ah::.ecss 
of the brain. l n a patient \\jfh a h i~tor.v or lraunrn 01' with lor:1lized l1mg 
or pleural trouble, who for weeks or months has had slight headache or dizzi· 
nc~s . the 011::.cl of a rnpid lever, cspC'cially i f it be iDlcnniltcni ancl associated 
with rigors, inlcn~c lw;1d;tcllC", and Yomiling, points :::lrongly lo ahsres::.. The 
pul:-:e rate h1 cases of cerebral abscess is usually arcclcrntccl, hut cases arc not 
ra re in which it i~ t-:ln\\'cd. i) !ncewcn lay~ Flre~:-:. upon the \·aluc of percu~sion 
of the skull <JR an uid in diagnosis. rfl1e nolf'. \\ hieh j~ 1111iformJ_v dull, he
C'OlllCS much more rcs.on;_mt when the lateral YCntric:lcs arc distemle<l in cere
hellar ab~ce~s and in conditions in which the \·cn::r Ualcni arc compressed. 

ll i::; noi al\\ays caf:._y tJ determine whether the meningrR arc inrnhcd wit.h 
the ah$CC'Ss. Often in car cfocase the condition is that of meningo-encepha
litis. Hornetimcs in a:-sociation with acute car disca~c the symptoms may 
simulate clo:-cly cerebral meningitis or e\·cn ab~ce8~ . Jnlleecl, Gowers ~talcs 
thal not on ly may these general symptoms be produced by ear disease, but 
CYen distinct optic neuritis. 

Treatment.-A remarkable adrnnce has been made of late years in dealing 
wilh thef:.e case8, owing Lo the jmpunily with which the hrnin cnn be explored. 
In car di sense free di:-.charge of the inflammators product:-. should be promoted 
and rarcl'u l disinfection practiced. 'l'hc treatment of injuries and frn<'hires 
comes \\it.bin the scope of the ~urgeon. The acute i:;ymptomf:, c:11C"i1 as fe\·er, 
headache, and delirium, rnmt l.Je treated by rest, an ice-cap, and, if necessary, 
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local d('pletion. 1 n all cases, when a reasonable suFpicion l':Xi!'l:-; of the occu r-
rcncc or the brain should Le explorcll. The casrs following C'rir clis-
L'c1:-;e, in wlii('h suppuration is jn the temporal Johe or in tlw ecrchellum, 
oli'f'r the mo~t I:worablc chances of rccO\'cry. The localization can rarely Uc 
made accurately in thc~c cases, and the operator must be guided more h.r gen
eral anatomical and pathological knowledge. Jn ca~l·s of injury the trcphinc 
should be applied OYC r the scat of the blow or the fracture. Jn car disC'asc 
ihC' 15uppuration is mo:::t frequent in the temporal lobe or in the cerebellum, 
and the operation :::hould be performed at the points mol"t acce~~ihlc to these 
regions. Crowc·i'i di:::CO\Cfj' of the secretion or hcxamcth.rlcnami ne inlo the 
ccrchr')-~pinal fluid suggests ils administration in every ca::ie in which mccin
geal infect.ion is threatened or has occurred. 

VI. HYDROCEPHALUS 

Definition.-A rontlilion. congenital or arquired, in which there is a grrai 
acc11mulalion of fluid within the \'CJJtricles or the brain. 

The term hydroccplialu~ has ahm been applied lo the collection o( fluid 
bet ween the cortex of the brain and the skul l, known in thil:> i:;iluation as 
hydrocephalus c.rlernus or hydrocephalus ex vacuo~ a condition co111mon in 
ca:::es or alrophs of the brain substance, met with in old age, alter h:.-cmor
rhagcs. i:;ofteni11gs. or sclc ro~cs, in lingering and cachcc:tic di~cascs, as cancer, 
chron ic ncphriti~, chronic alcoholism, and sometimes in ri ckct.::1. Occasionally 
the disea:::c i8 caut-:ed hj• meningeal cysts. A true <lropsy, however, of the arach
n oid sac prohahly docs not occur. 

'J'hc ca::cs rnny be di\'ided into three groups-idiopathic internal hyclro
ccplrnlus (~erou::s meningitis), congenital or infantile, and secondary or ac
quired. 

Serous Meningitis (Quinckc) (Tdiopathic Internal Jlydroceplwlus; An
gio-ncurolic 11 ydrocepltalus) .-This rernarlrnhl e form, dc~cribcd by Quincke, 
is YCry in1porl:111t, si nce a knowledge o.f the condition may explain very anom
alous and p11zzling ca~ci::. H is an epenclymitis causing a ~crous effusion into 
the ,-rntrickf', willi tfo-t.ention and prese.t1rc effects. lt may he compared to the 
serous cxudalC's in the pleura or in Sj'novial membranes. lt is not certain 
that lhc procc~s is inflan1malory, and Quincke likens il lo the angio-ncurotic 
ccdcma of the Fikin. ] n ,·c ry acute cases the cpcndyma may be smooth and 
na1 ural looking; in more chronic cases it ma." be thickened and sodden. The 
exudate docs not differ from the normal, and i[ on lumbar puncture a fluid is 
rcmo,·ed of a specific gravity abo\'c 1.009. with albumin abo,·e two tenths per 
cent., the condition is more likely to be hy<lrocephalus from stasis, secondary 
to tumor, elc. 

Both children and adulls arc affected, lhc latter more frequently. Tn lhe 
aculc form the condition is mistaken for luhcrcu lous or purulent mcningiti~. 
There arc licadnchc1 rdrnction of the neck, and signs o[ incrca~cd intrncranial 
pressure, choked di~ks, slow pulse, elc. 11'c\'cr is usually ah:-::.c nl, hul l have 
seen one ca~c with recurring paroxysms of feyer, and 1\lorlon Prince has 
de~crihrd a sirnilnr one. Jn both the C:\udate was clear and llic C'Jl('n1lymn not 
acutely inflamed. Quincke has reported cases of recovery. ln the chronic 
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form the symptoms arc those of tumor-general. such as headache, slight fever, 
somnolence, and delirium; and local, as cxophllrnlmo~, optic ncuriti~, spasms, 
and rigidity oI muscles and paralysis of the ccrchral ncr\'CS. Remarkable ex
nccrhations occur, and the symptoms \'ary in intensity from. day to day. 
Hrco,·ery may follow after an illness of many weeks, and some of the re
ported cases of disappearance of all symptoms o[ brain tumor belong in this 
category. 

Congenital Hydrocephalus.-Thc enlarged head may obslmct labor; more 
frequently the condition is noticed some time aft.er birlh. 'rhe cause hi un
known. It has occurred in several members of the same family. 

The anatomical condition in these cases offers no clew to the nature of 
the trouble. The lateral ventricles are enormously distended, but the epcn
dyma is usua lly clea r, sometimes a ljtllc th ickened and grnnu\ar, and lhc \'cins 
la rge. 'J'he choroid plexuses a l'e vascular, sometimes sclerotic, but o[tcn nat
ura l look ing. 'J'hc lhi l'd ventricle is enlargc<l, the aqueduct o( Sylvius di lated, 
and the fourth ventricle may be distended. The quantity of fluid may reach 
se,·eral litres. ll is limpid aud containH a trace o( albumin and salts. rrhe 
changes in consequence of this enormous \'Cntricular distention arc remarkable. 
'l'he cerebral cortex is grcally sirctchccl, and oYer the middle region the thick
ness may amount lo no more than a £cw millimetres without a trace o( the 
~ulci Ol' convolutions. 'l'hc ba~al ganglia nrc flalkncd. rl'hc skull enlarges, 
and the circumference or the hend of a child of three or four years may reach 
'l,5 or C\'en 30 inches. 'J'he sutures widen, Wormian bones de,·clop in lh<:'m, 
and the bones of the cranium become exceedingly thin. 'l'hc \'Cins are rnark<:'d 
ben<:'ath the sk in. A fluctuation warn may sornct.imcs he obtained, and 
Fisher's bra in murmur may be heard. The orhilal plalc.•s of the frontal hone 
arc depressed, causing cxophlhalmos, so lhat lhc cyt'lmlls can not be covered 
b.Y the eyelids. The sma ll size o[ the face, wicll'ning somewhat above, is strjk
ing in comparison with the enormously expanded skul l. 

Couvulsions may occu r. 'l'he reflexes arc incr<:'aFN1, U1c child learns to 
walk late, and ull imatcly in severe cases the legs become fcchlc ond somet imes 
spastic. Sensation is much less affected than motilit.v. (;hoked cfok is no t 
uncommon. rrhe mental condition is varfablc; lhe chi ld may be bright, but, 
as a ru le, there is some gn1dc of imbecility. T he congenital c·a~es usually die 
within the first .four or five yc;_us. The process may be arrested and the 
pali<:'nt may reach adult life. Cases of thiF Fort arc nol very uncommon . 
Even when extreme. the mental Cacultics may be retained, as in Rright's cele
brated patient, Cardjnal, who Jj,·cd to the age of twenty-nine, and whose head 
was translucent when the sun was shining b<:'hind him. Care must be taken 
nol to mistake the rachitic head for hydrocephalus. 

Acquired Chronic Hydrocephalus.-This is stated to he oceasionally pri
mary (idiopathic)-thnt is to say. it comes on spontancom:l.\r in the adult 
without observable lesion . Dean Swift is said to have <lied of hydrocephalus, 
but this seems very unlikely. It is based upon the statement that "he (Mr. 
Whitcway) opened ihe skull and :found much waler in the hrnin." a condition 
no doubt of hydrocephalus ex 1;acuo~ clue to the wa~ting associated with his 
prolonl(ed ill ness and paralysis. ln nearly nil cn<es !here is either a tumor at 
the base of the brain or in the third vcairiclc, whiC'h compresses the venre 
Galeni. The passage from the third to llie fourth ventricle may be closed, 
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either hy a lumor or hy parasite~. 1.Iore rarely the fnranain of 'JI a;.r<'ndic, 
through which the YCntriclcs communicate with the errc'hro-!Opinal mC'ningrs, 
becomes closed by meningitis. Chronic inflammations of lhr e1w1Hlyma may 
in similar fashion block the foramina of exit of the ventricular fluid . 'l'h{'re 
may be unilateral hydrocephalus from closure of one of the foramina of ~ l onro. 
In cerebra-spinal feyer, particularly in the spon:ulic form, the forarnina of 
c.xil of the fluid may be occluded, with grcnt distention of the \'l'ntriclcs. 
These condilions, occurring in adulfs. may produce the mo~t C\lrcmc hydro
cephalus without any enlargement of the head. En•n when the tumor begins 
early in li!c there may be no expan!'ion 0£ the F-kull. In the ca~e o[ a girl 
age<l sLxLcen, bl ind from her th ird yea r, the head wnH 11ol unHswdly 
f he vent ricles were enormouFly cfo:tcndecl, an cl in the Holandic region the 
suhstance was on ly 5 mm. in thick ness. A t umor occupied the third ventricle. 
In a case of cholcsLeatoma o[ the floo r of the lhir<l venlridc, in which Lhc 
symptoms persisted al intervals for eighL or nine yran:., the vr1liricll'S were 
enormously clistenclccl without enlargement of the skull. Jn oLher instances 
the RuLu res separate and the head gnHlually enlarge:.;. 

The symptoms of hydrocephalus in the adu lt arc c11riou!"l,Y \'ariahlr. 1 n 
the first case mentioned there were early hcadachel'I and gradual hlinclne~s; 
fh<'n a prolonged period in which she was able to allc1ul Lo her Hfudie~ . Jlead
acheti again supenenecl, the 7ait became irregular and Ro111cwhat ataxic. 
Drath occurred sudden ly. In the other ca!-lc there were prolonged allal'ks of 
roma wilh a slow pu l ~c, and on one occasion the patient re111aim•1l unc·on~c:ious 
for more than three month!':.. Craclually progrci':-ing- oplic ncurili~ without 
focaliz ing symptoms, heaclac:he, ancl attacks o[ somnoil'nc·c or ro111a arc ~:mg
gestive symptoms. These cases o[ acquired chronic h_ydrocephaluR can nol 
be certainly diaf!nosecl during life, though in certain instance~ the condition 
rna.v he suspecLecl. T hey sim ulate tumor very eloi::dy. 

Treatment.-Yery lilt\e can he clo ne Lo rC'licrn h.r<l rocephaluR. l\[edicincs 
arc powe rless to ca use lhe ah~orption of the fluid. J n lhc mcningiliF- F-erosa 
Quinckc advises the use of mercu ry. ~ ! a ny opcratirn proc·e<lur('s h:tYC hccn 
devised, tapp ing of the ventricles, lumbar puncture, rnaking c-ommt111ication::. 
between the ventricles and the s11barachnoid spaces, into Lile e:dra<·ra11ial ti:0.
~ues. or into the retro-peritoneal Li~:-ucs and through the body of the fifth 
lumbar vertebra; and C'u~hing has pradil'e<i :rn arnu--tomosis hr means 0£ a 
transplanted vein between the external jugular and the i-;uhdura't spal'C'. ·Bra
mann claims beneficial results from puncture of the corput; callo~um. 

F . DISEASES OF THE PERIPHERAL NERVES 

I . NEURITIS 

(lnflammalion of lhe Bundles of Nerve Pibres) 

Neuritis may b~ local.ized in a. si_ngle nel'\'e, or gc11eral. i1wolv ing a large 
number of nerves, m which case it is usual ly known as multiple neuritis or 
polyneuritis. 

Etiology.-Localized neuritis arises from (a) cold, which is a very fre-



NEURITIS 1021 

quent cau~e. as, for example, in the f:icial nerve. This is E=ometimes known 
a~ rheumatic tll'uritis. (b) Traumatism-wounds. blows, direct pressure on 
the ncn(':.;, the tl'aring and st.retching which follow a dislocation or a frac
ture, anrl the hypodt.•rmic injcc·tion of ether. Under this section come also 
the profc:-:!'ionol pal~ie~. due to prc::::sure in the exercise of certain occupations. 
(c) Exkn!'.'ion of inflanun~lion from neighboring parts, as in a neuritis or the 
facial ncnc clue to ca ries in the temporal bone, or in that met with in syph i
lit ic dif:ea~c of the bone~. disease or the joints. and occasionally in tumors. 

Mulli1!lc nrurilis lrns a \'Cry complex etiology, the causes of which may 
he C'la$:~ifil•d as follow:-; : (a) The poisons of infectious disea~es, as in leprosy, 
rliphll1cria, typhoid fe,·er, small-pox, scarlet ie"cr, and occasiona lly in other 
formr::.; (U) UtL' organic poisons, comprising the diffusible st imulants. such 
a:;i akohol :rncl rlher, IJiRulphide of carbon antl naphlha, arn] the metallic 
boclit•s, i:: ueh as lead, arsenic, and mercury; (c) cnchcclic condilions. such as 
occ·ur iu an:l'111ia, ca nct'r, tube rculosis, or marasmus from any Cttuse; (d) the 
endemic m·uritis or beri-bt'r·i; and (e) lastly, there arc ca~es in which none 
of the:;ie fadors prcYail, Uul the disease sets in suddenly a£ter overexertion or 
exposu re to cold . 

Morbid Anatomy.-1 n neuritis du(' to the exten~ i on o[ inflammation the 
nen·e is usualh· :,;wol len, infiltrated, and red in color. 'The inflammation may 
he c·hic•f-1.r peri;1cural or it may pass into the cleepl'r portion-in/l'r.stilial net;. 
rifo.:.-in whic·h form there is an accumulation of lymphoid clemenh; between 
the nene bundles. The nerve fibres them:-:ehes may not appear involved, but 
tlll'rC is an i11c·rea~e in the nueJei or the ?'healh of ~khwann. 'l'he mrt:lin is 
fragmented. the 11uc-l<.1i or the inlernodal Cl·ll:; arc $>\\'Olien, and the axi.s-cylin
cle1·~ present rnrico~ iti <.'s or undergo granular degl'nf'l'ation. lTllimately the 
1Je1·,,e filJl'('R may IJe rornpktely des! rayed an<l replaced hy a fihrou:; connective 
fiet-111e in which much rat is somelim rs deposited-the lipomalo11s 11e11ritis of 
Leyden. 

Jn olher in!-itanres the condition is tC'rmed pare11ch11111afuus neuritis. in 
which tl1 (' clwngPl:i ar<.' likr tho:;;e met with in lhe sreondary or Wallerian 
d(1generalion. \\hi<·h follo\\:-; wlH'n the nerve Iii.ire ii:; cut off from lhe rell body 
of lh<' neurone lo "hic·h it belongs. The meclul \ary su\Jsta ncc and the axis
eylincl(•r::. nrc• c·hi1·fly invol\'ed. lhe inlcr~tilial li!-tsuc bC'ing lrnt liUle altered or 
only :ifl'erll'd :-:rro111l;Hily. The rnu~rles con nected with the degenerated ncn·es 
usually ~how mark<.•cl atrophic changes. and in some instances the change in 
the nenc ~hL1alh nppears lo rxten<l directly to the interslilial lii::.sue of the 
muscles-the neuritis fascians of Eichhor~t. . 

Symptoms.-LOC'.\L IZED Nn·n1T1S.-~\ s a rule, the constitutional disturb· 
311('(.'~ fl!'(' :-;light. ' J'h r most important symptom ii-I pain or a boring 01' slabbing 
chnrarler. u~uallr fl'll in the course of the ner\'C and in the parts to which il is 
di ~t rihnted. '!'he. nrnc il:-:rlf i$ sensiti,·e to pressure. probably, as Weir ilfitchell 
f.l11ggr;-;t:-:. owing to the irrih1tion o[ its nervi ner\'Orum. rrhe ski n may be 
slight ly rc<l<k1H'il or C'H'll a>cl('matous O\'Cl" the seat of the inflammation. 
l\ l itcfa•ll ha!-> dl•:-:c:ri~ieil incrr;1$e in the temperature am] sweating in the affected 
region, ancl s11d1 atrophic di$turUnnccs :.t:3 efl'u~ion into the joints and herpes. 
rJ'lll' fnn('fion of file lll\11'('\C {o which the lH'JT(.' fibres <ll'C di~lribnled is im
paired. 111oti1111 i:-i painful. :11111 there may Ii<' twild1ingl:i or contracfions. The 
taclill' ~enf'Hl1n11 of tlw pnrl nw~· be 5-:n11H'\\ li:1t d1>:.1drne<l, e\'en when the pain 
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is greatly incrca~ea. In lhc more chronic cases of loca l neuritis, such, for 
instance, as follow the <li~localion of the humerus, the loca li zed pain, which 
at first may he ~eH'l'C', graclual ly disappears. though some ~cnsiliveness of the 
brachia! plexus may pH:-;i:-;t for a long time, and the ncr\'c cords may be felt 
to be swollen and firm. The pain is variah l e-~ornC'lilll('S inlen!':C an<l dislre:;s
ing; at others not causing much incom·cnience. Numbnc~s and forrn icat.ion 
may he pre~(·nl and the tactile ~cnsat ion may he greatly impaired . 'fhc motor 
disturbances arC' nrnrked. rHimately there is extreme atrophy of the musdcs. 
Contrnd11rC's may occur in the fin7~rs. rrhe skin may be rccldC'ned or glo:-:sy, 
the subcu laneo1rn tii-:~ue ceckrnatmrn, nnd the nutrition o[ the nails may be 
dcfcctire. In the rheumatic neu riti s subcutaneous fibroid nodules may de
velop. 

A 1l eu rili R l imitrd at first to a peripheral nerve may extend upwnrcl
the so-rallrd fl l"('C'JHl ing or migratory neuritis-and i1wolve the larger nerve 
trunk s, or e,·rn rParl1 tllC' spina l cord, catrning subaculc myelitis (Gower:s). 
The C"O ndit io n is rnrely seC'n in the neuritis from cold, or in that which fol
lows fen·r~; hut il O('C" urs mo:-.t frequently in traumatic ncuri li 8 . 

. J. K. :.Uitchell. in his monog-rnph on injuries of ncn·cs, concludes that the 
l::irg<' r llC'J"Ye 1runks a1·c most susceptible, and tlrnt the neurit is may spread 
eil hr r np or down. tlw :formC'r hcing the most common. rrhe paralysis second
ary to ,·i:-rC'ral di~C'a~c, as or 1he blnddcr, may be due to an nscencling neuritis. 
The inflammnlion may exirncl to the ucn-es o[ the other side, either through 
the spinal co rd or its memliranes, or without any involvement of the nerve
cenires. Uw i:.o-ralkd s.ympathetir 11curitis. The electrical changes in localized 
neu ri t i:.:. rnry a ArC'at dC';1l. dependi ng upon the extent to which the nef\"e is 

The J(•sion mny be so slight that thC' nen·c and the muscles to which 
dil"t rihnlC'd mny rrnrt normnlly to both c11rrenu,; or ii may be so severe 

thai the iypiral rear! ion or degeneration develops within a few days-i. e., 
the l'lC'J"H' doC'"' not l'C':-iponcl to Rli mnhltion by eillwr rm·i·ent, while the muscle 
reads onl y to Lile gu l\'nnic current and in a peculiar mnnncr. The conlrnclion 
causPd i..- ~tow and in!-;trad of slrnrp and quick as in the normal mu8-
cle. and llH~ AC is 11 s.11all y P.iro nger than the KC contraction. 
BelwC'<'n llwsc two P\irCmC's there arc many diffrrrnt gnu.l e:::., and a ca re
f'ul Plt'(·.tric·al e.\an1ination is rno~t important as nn aid to diagnosis and 
progno~1~. 

Tlw duration rnries from a few days to weekR or months. A slight trau
nrnl i<· 1wuriti~ mny pnt:-s off in a day or two, while the SC\'e rer cases. such as 
follow lm 1wluce'1 diP.location of the humerus ma 11 persist for .nonths or never 
be comp letely reliC'recL 

11u1:r1rLE .Nn'HI'l' IS.-Thc following are the mosl important g roups of 
ca~m~: 

(tt) ii cute Febrile Poly11euritis.-The attack follow• expMure to cold or 
o\·ercxrrlion. or. in Rome i11:-:tanccs, comes on s.pontaneously. The onsC't resem
bles th at of an ncutc infectious cfa:casc. rnwrc mny be a. definite chill , pains 
in the hnrk and limhs or RO that the case may be ~hough t to be rheu-
matic fever. 1l'he ri~t'S rapidly and may reach 10;} 0 or 10.J. ° F. 
There are hcaclac·lir. 1of'$ or appetite, and the general sy mptoms or acute in
fect. ion. 'J'lie lilllhs and hack nrhc. lnt <'n~c pain in lbe 1ierves. 110\rever, is 
by no means con~tanl. rringling and J'o rmication are feli in the fingers and 
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toe$, and ther e is increased sensitiYeness of the ner ve t runks or oC the enti re 
l imlJ. Lo~s of muscul ar power. fi r3t marked, perhaps, in the l e~s, g radual ly 
come~ on and c.xtend~ with the fea tu res of an ascendi ng pa ra ly!'is. l n other 
ca~es the para lysi:;; begi ns in the arms. 'J'he cxlcn!'.'o rs or the wr ists ancl the 
fl e\or~ of the ankles a re early a ffected, so tha t t here is foot and wri ~t drop. 
In :..:('\'CJ'C ca:;es tl lC'rC is general losa or muscula r power. procl11cin ,g a flabby 
para ly:..:is, which may extend Lo the muscles or the rare and to the in lercostal s, 
ancl rc~pira ti on may he carried on by the dia phrngm alone. The muscles 
soften and waste ra pidly. 'There may be only hypcra:-slhesia with sorene$S and 
sti ffn rss of the limbs; in some caf:es, increased sensi li \'eness with a1Hc~thesia ; 
in othe r instances the sensory di sturbances are slight. The Argyll-Robertson 
pupil may be present and the pupils may be unequal. Invo lvement of the 
crani al ner ves is rare, but the oculo-motor, the fa cial, and the fi fth ha Ye been 
ilwol vecl. rl'hc vag us may be attacked and the qui ckening or the pul se is 
usuall y nttributecl to thi s ca.use. Involvement o r the bin.eld er a nd r ectum is 
ra re, but it doc:; occur in undoubted cases and does not necessa rily mean in
volvement of the cord . 'J'he clinical picture i s not to be di st ingu ished, in 
many cases, from Landry's paralys is; in others, from the subacute myelitis 
of lluchennc. 

'J'he course is variable. In the most intense form s the patient may die in 
a week or ten clays, with in vo lvement of the respi ratory muscles or from 
paraly::is of the heart. As a rule, in cases oC moderate severi ty, after persist
ing for fi ve or six weeks, the condition r emains stationary and then slow 
impro,·enient begins. The paralys is in some muscles may pcr~ist Co r many 
mon t h ~ and contracturcs may occur Crom shortening o[ the muscleR, but even 
when Lhi s occurci the outlook is, as a rule, good, allhough the pa ralysis may 
have lasted for a yea r or more. 

(b } Hecnrri11 9 lll 'Ulli]Jle N eur it is.-Undcr the term 11oly11eurilis recurrens 
Mary Sherwood has described from Eichhor sl's clinic 2 cases in adulls-in 
011e ea~C' in vol \' ing the ne rves of tl1e righl arm, in lhe other bolh legs. In 
one pati ent there were three attacks, in the other two, the di stribution in the 
variou s attacks being iclcnticnl. 

(c) Alcoholic N eurilis.- This , perhaps the moRt importan t form oC mul
tiple neurili", was gr aphi cally described in 1822 by J ames J ackson, S r .. of 
Boston. Wilks recogni zed ii as a lcoholic paraplegia, bnt the starl ing point 
of the recen t researches on the di sease dates from the obser va ti ons of Durnenil, 
of RouC'n. It occurs most frequently in women, particul arl y in steady, quiet 
t ipplers. Ils appearance may be the first r cvclalion to t he physic ian or to the 
famil y o C habi ts o[ secret d rinking. The onset is usually grad ual, and may 
be preceded for weeks or months by nem algic pains and t ingling in the feet 
and h:rncl s. Con vulsions are not uncom mon. F e\'er is r are. The paralys is 
gradually sets in, at first in lhe feet and legs, and lhen in the hands and fore
a rms. The extensors are affected more than the fl exors, so that there is wrist
drop and foot-drop. The paralys is may be thus limited and not extend higher 
in the limbs. ] n other instances there is paraplegia a lone, whil e in the most 
extreme cases all the extremities a re involved . In rare instances the fa cial 
muscles and the sphincters arc also affected. The Rensory sy mptoms are very 
variable. rl' he re are cases in whi ch there arc numbness an<l ting ling only, 
without great pain. In other cases there are severe burning or boring pains, 
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the nen·e trunks nre scmiliYe, and the muscles arc sore when gra::.pcd. The 
hands ancl f1..•et arc frequently i::wollcn an<l conge~lcd, particularly when held 
down for a few moments. The cutaneous reflexes, as a rule, arc pre~erved. 
The deep n·flexes are usually lost. 

The courF-e of lhe:-:c alcoholic cases is, as a rule, favorable, and after per
&isting for we('k~ or month:-; improvement gradually begins, the muscles regain 
their power, and (_•,·en in the most desperate cases recoYery may follow. The 
e::densors or the feet may remain paralyzed for some time, and giYc to the 
paliL·11t n di:-iinetire wn1k, the so-called sleppage gait, characlcri!:ilic of pe
riplwrril nemitis. His sometimes known as the pseudo-labetic gait, although 
in reality il could not well be mistaken for lhe gait of alaxia. The foot is 
thrown forC'ihly forward, the toe lifLed high in the air so as not to trip upon it. 
'J'he entire fool is slapped upon the ground as a flail. Jt is an awkwa rd, clumsy 
gail. and gives the palient the appearance of constanlly stepping over obsla
clC's. Among t.hc most striking features of alcoliolic neuritis nre lhe mental 
symptoms. Delirium is common, and there may be hallucinations with ex
travagant ideas, Tescmbling somewhat those of general paraly::ds. Jn some 
ca~es the picture is t.lrnl of ordinary delirium tremens, but the mo::;t peculiar 
and almo:sl characteri~tic mental disorder is that so well described by Wilks, in 
which the patient lo!'cs all appreciation of lime and place, and describes with 
circumstantial dctail'S long journeys which, he say5:., he ha'S rccenlly taken, or 
tells of persons whom he ha:; just seen . 'l'his is the so-calle<l Korsakoff's 
syndrome. 

(d) ,lf11lliple Xcurilis in /he l11feclio11s Disooses.-'l'his has been already 
refrrre<l to, particularly in diphtheria, jn which it is most common. The 
peripheral nature or the lesion in the~e instances has been shown by post 
mortem examination. The outlook is u:ma1ly fayorable and, except in diph
theria. fatal ca~C'S arc uncommon. .Multiple neuritis in tuberculosis, diabetes, 
and syphilis i1; of the same nature, being probably due to toxic materials 
absorbed inlo the l>lood. 

(e) Tl1e j)/elal/1c f'oisons.-Neurilis from arsenie may follow: (1) The 
medicinal U$:C parlicularly of Fo'' le r's solution . ] have reported a case of 
Hodgkin's disease in which general nemilis was caused by ~ j 3 ij of the 
solution. Jn chorea a good many cases have been reported . Changes in the 
nails are not uncommon, chiefly the transYersc ridging. In one case in my 
wards, of a )"Oung woman who had taken rough-on-rats, there were remarkable 
\\:hit~ Jines-the leu~onychia-runni~g _across the nails, without any special 
ndgmg. C. J. Aldnch finds that tins ls not uncommon in chronic arsenical 
poi~oning. (2) The accidental contamination of food or drink. Chrome yel
low may be used lo color cakes, as in the cases recorded by D. D. 8tewart. 
A remarl~able epidemic of neuritis occurred in the ~I~dland Counties of Eng
land, wlllch was tr~ced to the use of beer conta111mg small quantities of 
arsenic, a conlamin~t.ion from the sul~huric acid use<l in making glucose. 
Reynolds, who studied lheEc cases, believes that most of the instances of 
nenrit.is in drinkers are arsenical, but admits that the sl ight cases may be 
due to the alcohol itself. l:>igmentation of the skin is an impoTtant distin
guishing sign. rrhe general features have been refel'l"ecl lo llllcler arscnical 
poisoning. Lead is a much more frequent cau~e. Neuritis ha~ followt'cl the 
use of mercurial iuunctions. Zinc is a rare ca.use. T f:aw a ca::;e with Urban 
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Smith 11 hich folloll'ecl lhe u>e of brn grains of lhe rnlpho-carholale taken daily 
for tiHC'(' war~. Tra. coffrc. and lo\Jacco arc mentioned a~ rare cau~cs. 

({) e;ufrwic Jl('/triti.'I, Ucri-b rri, has bl'Cll ('011:".idercd cbcwhcrc. 
A~ . .E~THLSI.\ Puu1...ys1s.-llerc perhaps may most appropriately be con

si<lcred the forms of paralysis following the u~c of anc.c~thcties, or of too 
long-conUnuccl comprc!"~ion during operations. :;\Luch ha~ hccn written in the 
pa~l few years upon thi~ !'Uhjcct. There arc two groups of rc1~cs: 

(a) During nn operation the uenes may be comp1·e~sl•cl. cilhcr the hrachial 
plcxu-; by the humerus or the musculo-spiral by the tahlc. The pressure most 
Ire<]uently occurs when the arm is cleYalcd alongi::iclc the head, as in laparot
orny done in Lile 'J'rend r>1cnburg po~ilio n, or held out [ro111 the hody, ::is in 
brea~t arnpulations. Insta nces of paralysis of the crural ncnel:.' by lcg-ho\1l1• r::; 
:J.l'C nlso rl'podccl. The loo firm application or a tourniquet mny be fol!owe!l 
by a RC\Crc parnl_rf;iFi. 

(b) Pt:rnl _y!' is from cerebral lesions dul'ing dhNization. J n one o( C:ar
rip-ues· ca~C'~ pani lyr;; is fol lowed Lhe operation, and at the aulop:::y, RC'Yen wc1'k~ 
later, softeni ng of the brain was found. Apoplexy or cmboli:-<m may occur 
during an;r!'lhe~ia. Jn J\ lonlreal a cataract ope ration waR pC'rformcd on an 
old man. l ie did not rccoYer Crom the anfC'Rlhetir: l found post mortem a 
cerehra l h;rmorrhage. A man was admillcd lo the Ph iladelphia 1 lospilal, 
completC'ly cornato:::e, who on the preYious day had been giYen ether for a 
minor operation. Il e nen:i r rccornred comciou!-'nC'!'S, hut rcmni11C'd deeply co m
atose, with great mu~cular relaxation, ]ow temperature. 97.5°, and noisy 
respirationr;; he dictl two days later. There was. unfortunate!.)', no aulop:3-y. 
Epileptic convu lsions may occur <lurin g the ana:•l:'the~ia, and may even pnwe 
fatal. The pOS$ibilily has to he CO!l f:idcred of paralysi:;:. from !of:S or hloocl in 
prolonged opcraliorn;;, though I ha\·c no personal knowledge o[ any such ea~c~. 

And, In sll y, a para!yf:iS mi ght result from ihe lo.\iC effects or the ethe r in 
a Yery protrarled nclminh:lration. 

Diagnosis. - Th e ckclt'ira l rondilion in multiple neuritis i::: thu1; de:::cribed 
hy Allen Starr : "'J'he excitability is Yery rapi<11.r a11d markrdly changed: but 
lh r co nditions whi ch l1a\·e hcen oh:-ervcd are quite rn ri ou8. 80111eti1ncs there 
is 3 simple dirninufiOn or C:XCifab iJityi and then 3 YCI'.\" S(rong raradiC OJ' gaJ 
\:lDiC current i~ needed to produce contract ions. Freq11rnlly all l'aradic cx
citnhi lity is lost and lhcn the musc:lcs contn1ct lo a galvanic cu1Tcnt only. 
Jn thi$ conditin n il may require a ,·er.v strong galvanic cmTC'nt lo produce 
contraction, and thus far it is quite pathoµ-nomonic of nrmitis. For in an
terior polio-myelitis, where the JllUf:,clcs rc::pond to galYnnism only, it does not 
rrquire a Etrong current to cause a motion until :::ome months artl'r the 
i 1nn~ion . 

" 'J'hc action or the different pole~ is not uniform. In many ca::t·~ the con
!raction of the mu~el c when stimulated with the po~iti\·c pole i::. greater than 
"hen stimulated with the negat iYe pole, and lhc contractions may be sluggi~h. 
Then the reaction of degeneration is present. But jn sornc cai-eti lhc normal 
rondition is fo und nod the negative pole produces stronger contractions than 
the posili\'e pole. A loss of faradie .irritnhility nnd a nrnrkccl decrcaf:c in the 
!.wlnrnic irrilahilitY of the muscle ::rnd nerve arc therefore important 8_rmp
ioms of multiple ~eurit i ~." 

There is rarely any diiliculty in di~ting:uishing tll(' alcohol cases. The 
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combination of wrist and foot drop with congcslion of lhc hands and feet, 
and the peculiar delirium already referred to, arc quite charade r istic. The 
rapidly advancing cases wilh para lysis of all cxlrcm iti l'~, ortcn rcathing to 
the face and i1wolving the sphincters, arc more com111only rega rded as of 
~p;na l origi n, but the general opin ion seems to point st rongly to the facl that 
all ~uch cai::cs are peripheral. rrhe less acute cases, in which the paralpis 
g radually i1wohcs the legs and arms with rapid wasting, f.l.imulalc clo~cl.r and 
arc usually confou nded with the subaculc atrophic spi nal paralysit:i of Du
chennc. The diagnosis from locomotor ataxia. is rarely diflicu lt. rl'lic slcppage 
gait is entirely different from that of tabes. There is rarely positive incoOr
dinalion. The patient can usual ly stand w ell with the eyes closed. Foot-drop 
js. nol common in locomotor ataxia. The lightning pains arc abf.icnt and there 
arc usually no pupillary symptoms. rl'he etiology, too, is or moment. 'fhe 
patien t is recovering Crom a paralysis which has been more extensive, or from 
a rscnica l poit'io ning, or he has diabetes. 

Treatment.- lle>l in bccl is essential. In the acute with lever the 
salicylales and antip)'l' in arc r ecom mended. To allay intense pain mor-
phia or lhc hot applications of lead waler and laudanum arc o[ tcn required. 
Great care mu~t be exercised in treating the alcoholic fo rm , and the physician 
musl not allow himself lo be Ckceived by the slalcmcnts o[ the relatives. lt 
is :;;orndimcs exceed ing ly difTicult to get a history of Rp irit drinking. Jn the 
alcoholic for m it is well to reduce the st imulants gradua lly. H there is any 
tcndrncy lo bed -sores an air-bed shou ld be used or the patient placed in a 
continuous bath. Gentle friction of the mm:cles may be applied from lhe out
set. and in the later stages, when the atrophy is marked ancl the pains haYe 
]e~:-C'nccl, is probably the most reliable means al our co mmand. Con-
tractu rC'S may g radunlly OYCrcome by passi\'C moYcrnc nis nnd ex tension. 
Often with the mosl extreme deformity from contraclure, recovery is, in time, 
Rti ll po~~iblc. The inlenupted current is useful when lhc acute slage is 
passed. 

or intC'rnal remedi es, st rychnia is of value and may be given in increasing 
(lo~e~ .. \rsc ni c al8o ma_y be employed, and ii there is a h istory of syphi lis the 
iodide of potassium and mercury may be given. 

II. NEUROMATA 

Tumors situated on nerve fibres may consist of nene substance proper, the 
true neuromata, or of fibrous tissue, the false neuro111ata. The true neuroma 
usunlly contai ns ncne fibres only, or in rare im;tances gangli on cell ~ . Cases 
of ganglionic or meclu llary neuroma arc extremely rare; some o[ them, as 
Lancercaux suggeste., are uncloubtcclly instances of mal fo rmati on of the brain 
substance. ]n other instances the tumor is, in all probability, a gliorna with 
cells closely resembling those of the central nervous system. The growths are 
o_f len intermediate in their anatomical structure between the true and the 
false. 

l'lexiform Neuroma.-In this remarkable conditi on the various ner ve cords 
may be occupied by many hundreds of tumors. The cases are often hereditary 
and usually congenital. '!'he tumors may occur iu all lbe nerves oi the body, 
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and. a~ number:-: or thrm nrny he made out on palpation, the din.~no:.:.i~ i!: u~u-

~J~~ ::~~,~-~·~l' r~:n~r 0,~1i\1c~~1 ~·;:sin r~l~1~a~~:~~~~1lc~:~,~c:~,11il~<~t ( ~~~~~~·1~!::~::1 t;:11!~~'."~:~~ 
York. There we're on•r 1.lR~ distinct tumors di~lribufrd on the nrn-ei; of Lhe 
body. These tumor~ rarely arc painful, but may cau:::c symptoms through 
prrs::.urc on neighboring slruclurcs. 

Generalized Neuro-fibromatosis: von Recklinghausen 's Disease.-8pecia l 
attention was firi=:t directed to this particular form of multiple ncuroma by 
von Rrc·klinglinu~en in 188:2. The disease prc:.:.cnls four c:::~cntial r{'alUl'l'S: 

(a) Sofl. fibrous nodules, some scss.ilc, others pcdum:ulatcd, varying 
greatly in size and number, arc scaUcrcd OYCr the surface of the body. rr1ie~e 
subcutaneous grO\\tltR at times may be diffuse and reach an enormous.size, pro
ducing a condition called "Elephantiasis Neurnrn::ito~a." 

(b) Tumors resembling those of plexHorm ncu1·011w may be pre::::ent on 
any part of the nerve trunks from their central origin to the pNiphery. r11he ir 
variable eituat ion may leacl to a variety of symptom:::, more e~pctially <18 they 
may atise from the nerve roots within the spinal canal or crau ium. Super
ficial pain!ul nodules may also be present. 

(c) Patches of brownish pigmentation of the skin, e ither as small spots 
or large areas, are always present. Congenital na::vi arc a frequent accompani
ment of the disease. 

(d) There arc many variable Eensory or motor pliC'noml'na reRulting from 
the presence of the nerve tumors, but peculiar mental change~, with lo~s of 
intellectual powe r and sometimes difficulty in speaking, arc C!-lpe,.,ially charac
teristic of the di~raRe. 

Three genernti ons have been affected. .;_\ sarcomalou!i change has been 
present in some tumors, nncl in a few cases as!'ociatcd brain tumors, as glio
mata, have been present. The tumors arc bclicv('d to originate in the shcnlh or 
Schwrinn, in confirmation of whic.:h is the poinl that the optic ancl 
olfaclory ncn·es which al'C devoid of this ~heath ncvel' been found af-
rcctccl with n cu romatosis. 

The prognoi::is clepencls on the possibility of succcsi;ful nmoYal of such 
tumors as arc cau~i ng greatest inconvenience. 

''Tubercula Dolorosa. "-:Multiplc ncuromata may t'~pcc.:ia ll y affoct the ter
minal cutaneous branches of the sensory nerves and lead to ~ 111 all i-uhculanrous 
painful nodules, often found on the face, brca!'t 1 or about the joints. 'l'hcy 
may be U!-l$OCiatcd with tumors of the ncrrn lmnb. 

" Amputation Neuromata."-'l'hcsc bulhoui:.; !'wcllin~s may fonn on the 
central ends of !1Crvcs which liavc been divided in injuries or operation~. They 
are especially common after amputations. 'l'hcy arc due to the tnngled coi l 
of axis-cylinder processes g rowing down from the central !<lump in an effort 
to reach their former encl structures. They are very painful and usually re
quire surgical removal, but often recur. 
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III. DISEASES OF THE CEREBRAL NERVES 

OLFACTORY NERVES AND TR.\CTS 

'The functions of the olfactory ncn'C'S may be cli~lurhr<l ai. their origin. 
in the nm•a1 mucous membrane, at the bulb. in the co11r~(' of the tract. or· 
al the centres in t.bc brain. The disturbances nuw he manifested in i-ub
jcC'live Femat.ions of smell , complete loss of the s;nsc, and occasionally in 
liyperrost hrsia . 

Subjective Sensations; Parosmia.-Hallueinalions of 1..hi~ kind arc found 
in llic inr-:ane antl in cpilrpsy. 1'hc aura may he rc>prcsenled by an unpleasant 
odor, dc>sC'ribcd aH resembling ch lorid e of lin1c. blll'ning rng~, or feathers. J n 
a few car-:co willt lhcsc i;ubjectivc sensations tumors hnvc been found in lhc 
hippocan1pi. J n rare in r-: lnnccs. aflcr of llic head, lhc RCni'C iH per-
Ycrted-oclors of the rno~l different rnar be alikt·, 01· lhc odor may 
be changed. HS in a p:.itient noled by l\lorell 1\1;-;ckcnzit'. who for r-:ornf' tim'C 
could not louC'h cooked meat. as it smelt to he r cxaclly like ~linking fish. 

Increased sensitiveness (hyperosmia) occurs chiefly in nerrnu~. hy~leriral 
women, jn whom it may Foomctirnes be clcn'loped FO g reatly that, likf' a clog, 
they can recognize the difference belween indiYicl11alR by the odor alone. 

Anosmia; Loss of the Sense of Smell. -This may he produced hy: (a) .\f
fections o[ the origin of the nerves in the mucous membrane. which js perhaps 
the mosi frequent cauRe. It is by no means uncommon in a~~ociation with 
chronic na:-a1 c::itarrh and polypi . In paralysis of the fifth nen'e, the sense 
of smell may be lost on lhe affected side, owing to interference with the secre
tion. 

H is doublful whethe r 1..hc cases of loss of srne l1 followi ng ihc inhalations 
of Ye ry foul or slrong odors should come under this or under Lhe central 
di\'ision. 

(b) Lc~ions of lhc Lulbs or of the tra ct~. ]n falls or blowR, jn ca ri es 
of lhc bones, and in rneningilis or tum or, the bulbR or lhe olfaclory tracts 
nrny he inrnh1ed. A fler an injury lo the head lhc lrn•H of smell ma.}; be the 
0nly symptom. l\lackcnzic notes a case of a surgeon who was thrown from 
his gig and lighled on hi s head. The injury was i::lighl, buL the anosmia 
which followed waR persistent. In locomotor ataxia the sen~c of ~mell may 
be lost, po::-~ihly owing to atrophy of the ncrYe~. 

(c) Lesions o[ the olfactory centres. There arc congenital ram• in which 
the structures have not been developed. Ca!-'es ha,·e been rcporle<l hy Reever, 
H11 ;:!'11 li11 gs Jack~on, and others, in which ano~rnia has hcen a:5~oeiated with 
diFrnFe in the hemisphere. 

To test the ~cme of smell the pungent hodics. such as ammonia, which 
act upon ihe firth nerve, should not be med, bui such rnh::-tanceR as clO\'es, 
peppermint, and music This sen se is readily lcslccl as a Tonlinc matter in 
brain cases by having two or three bottles containing the essential oils. In 
all instances a rhinoscopic examination should be made, as the condition mav 
he chic to local , not central caw:es. The lrealmenl is unsatisfactory even in 
the cases due to local lesions in the nostri lo. 
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OPTIC NERYE AND TRACT 

(1) Lesions of the Retina 

']'he~(' arc of importance lo the physician, and information or lhe greal
f.':ot rnluC' may he obtained by a systematic examination o[ the eye grounds. 
~~~l~~.a brief reference can here be made to the more important of the appear-

Retini t is. -This occurs in certa in general affedious, more particularly in 
Bright's <li:-case, i:;yphil is, Icukremia, and anromia. The common feature in nil 
tlH'~e :-;tat1_.:; is the occurrence of h::emon hage and the dcYclopment o( opacities. 
There may also be a diffu~c cloucliness d ue lo effusion of scrum. 'rhe h::cmor-
1'1 1age:.; a rc in the h1y('r of 11cn·c fib res. T hey vary greatly in size and form, 
but often follow the course of vessels. When recent the color is bright red, 
but llicy grndual ly change and old hremorrhages are almost black. The white 
i-pot:; arc <Jue eilhcr lo fibrinous exudate or to fatty degeneration of the reti nal 
tl{1111c·nts, an<l occa:.:ionally lo accumulation of leucocytes or to a localized 
!'dl•roi;.i~ or the n•ti nal clements. The more important or the forms of retinitis 
ln he rec:ognizl'tl a re: 

.\1.Bl'l<ll'\l.l!IC UETIXITJS? which occurs in ch ronic nephritis, particularly in 
llH' inll•rslitinl or contraclecl form. 'fhc percentage of cases affected is from 
] ;; lo ~;,;. rrherc arc in!:ilanccs in which these retinal changes are a~soriate<l 
with the grnnular kilhwy at a stage when the amount or albumin may be 
i-lighl m· trnnsif'nl; but in all such instances il will be found that there is a 
marked ar\Pr i o-:.:clero~i::i . Gowers recognizes a degenerative fo rm (most com 
mon), in \\'llic:ll , with the retinal changes, there may be scarcely any alteration 
in lhc di!'.k; a kernorr llagic form. wi th ma ny hremorrhagcs and but slight 
~ign s of i11ni1m111alion; and an infiammato ry form, in whic h the re is much 
swelling of the rC'lina and obl-lcura lion of lhe disk. lt is nolcworthy that in 
some insla nc'C'l' lhe inflamnialiou of lhe optic nerve predominates over lhe 
rC'ti1rnl changc::i. and one n111y be in doubt for a lime whether the condition is 
real ly aflsOtialecl with the renal changes or dependent upon inlracranial disease. 

SYPIULITIC BETI N ITIS.-Tn the acqu ired form this is less common than 
choroiditi:-l. 111 inhrrikd syphilis relinilis pigmenlosa is someti mes met with. 

H1-:1·1~ !TIS JN A~_Ei\f!A.-1 t has long been known that a patient may be
eome hlind after a large ha:imorrhage, either sudden ly or within lwo or three 
day:.;, an<l in one or Uoth eyes. Occasionally the loss may be permanent an<l 
compll'ie. ID fl.Ome of lhe~e inslances a neuro-n•tinitis has been found. prob
nblr ~u!licil'nl lo account for the symptoms. l n the more chronic an<Enda::., 
pa1:ti(·11larly in the pernicious form, retinitis is common, as detc l' mined first 
by Quincke. 

J n 1\1.\L,\BIA retinitis or neuro-retinitis may be present, as noted by Stephen 
)farkenzie. It is seen only in the chronic cases with ana>min, and in my 
c1xperience is not nearly so common proportionately as in pernicjous an::emia. 

LEUJLKMIC HE'1'1N IT JS.- l n th is affection the retinal veins are large and 
distended; there is also a pecul ia r relinilis, as desc ribed by L iebrcich. Jt is 
not n•ry comlllon. There are nulllcrous hremol'rhages and white or yellow 
areas, ,\;hich may be large an<l prominent. Jn one of my cases the retina post 
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mor tem was dotlrd wilh many 8mall , opaque, wl1ilc spots, look ing like little 
tumors. Uw largrr or whic·h had a diameter of nea rly 2 mm. 

Hdinilis is also found occasiona1ly in dinhrles, in purpura, fo chronic 
lead poisoning, and sometimes as an idiopathic affect ion. 

Functional Disturbances of Vision. -(a) Toxic A::\f.\UllOSTs .-This occurs 
in urremia. and may .follow con vu lsions or come on independently. The con
d ition. as a rnk, persists only for a day or two. ~rhis form oI amaurosis 
occurs in poisoning by ]rad, alcohol, and occasionally by quinine. lt E=eems 
more probable fl wt the poi ~ons act on the centres and not on the r etina. 

(b) ']'011.AC'CO AilB LYOPl.\.-rr'he loss or sight is ll SUall y gradual , equal in 
both e,rcs, and affecls portieularly the centre of the fi eld or vision. The 
ground!-> may be norm;il , but occnsionall.Y there is congestion of the 
On lesting Lhc color fields a central scoloma for red and g ree n is found Jn all 
cases. UlLimatrly, H lh c n ::.c oi tobacco is continued, organic changes may 
develop with atrop]1y of the cliEk. 

(c) UYS'l'E lll C,\IC AM.\ UllOSIS.-Morc frequently this is loss of acuteness or 
vision-amlilyo pia-but the loss o[ sight in one or both eyes nrny apparently 
be complete. The condition will be mentioned subsequently 1mder hysteria. 

(d) X 1a 11T-ULTNDNESS-KYC'l'ALOPIA-t h e condition in which objects are 

clearly ::.ecn du ring the day or by strong art ificial Jight, but become i1H'isibl e in 
the shacle or in twilight, and hemeralopia, in which objects can not be clearly 
seen without (lif.:fr('~S in daylight or jn a st rong artificial light, but are r eadily 
i::een i11 a deep shade or in twilight, are :functiona l anomalies or vision which 
rarely come under the notice or the physician. It may occur in epidemic 
form . 

(c) RETI NAL JIYT'ERLEBTH ESTA is sometimes seen in h yste rical women, but 
is not fonncl frccpicnll y in actual r etinitis. 1 liave seen it once, however, in 
alb111ninuri c Trtinili ~, and in a marked degree, in a patient with aortic 

in "ho~c rctinm were no signs other than the throbbing 

( i ) Lesions of the Optic Nerve 

Optic Neuritis (Papi/Ii/is; ('l1oked Disk).-Tn the first stage there is eon
gr::. tion or tl lC' cli ::.k nnd the edges arc blunccl and st riated . Jn the second 
stage the conge~tion is moTe marked ; the swellin g increases, the striation 
al::.o is more ,·isible. rrhe physiological cu pping disappears and hmmorrhages 
are not uncommon. rl'he arteries present little change, the veins are dilated, 
and the cli~k nrny swell greatly. In slight g rad es or inflammation the swelling 
gradually suh:--idC'~ and ocraRionally the nel'\'e TC'cm·ers complclely. In in
slances in which lhr swrll ing and exudate are very great the snb::. idence is 
slow, and when il finnl\_y clisapprars there is complete atrophy or the llCl'\'C. 

The rclina nol in rrcqncntly participales in the inflammation, which is then 
a nruro-rcilinitiH. 

T liiR ronclilion js o r lhe grea test importance in diag no::.. is. lt may ex ist 
in iU.; rnl'ly without any disturbance or vi:-3ion, an<l even with exten-
sive papillitiR rnny for a time be good . 

OpliC' 11 ru rili s occasionally jn ::rn~rnia and 1ead po isoning. more 
commonly in Brighl'R di ~<·<~~e aR J1euro-reli nili s. H occurs occasionally as 
a primary idiopathic afl'c<:! ion. The freq uent connectiou with iutracranial 
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cli:-em•C', particularly tumor, makes ils pre~encC' of grC>at value to practition
<:r:-:. The nnturp of the growth is withm1t influence. Jn O\'('f no per cent. 
of su<'h in~tancr:-; the papillit is is bilateral. lt is al~o found in meningitis, 
cillwr the tuberculous or the simple form. Jn meningitis it is easy t~ see 
how the innammatiou may extend down the nrrve shrnlh . Jn the ca:"e of 
tumor, howe,·er, it is probable that mcchanicnl conditions, especially the 
rrno11R l'lasis, arc alone responsible for the cedematous !'wellin~. H oflcn sub
!=:icll·s very rapidly arter a palliali\'C cranicclomy has been p<'rformcd. 

Optic Atrophy.-'f'his may be: (a) A primary affection. There i' an 
lwrcditary form, jn which the dis.ease has dcvclopccl in all the maJC'!; of a 
family ~hortl.r after puberty. A large number or the ('flf;('S or primary alrophy 
are asrneiaiecl wilh ::;pinal di sea~e, particularl.v Iocomolor ataxia. Olher can:-:.cs 
whiC'h hnvc bcicn fls~igncd for the primary alrophy are cold, sexual excesses, 
diabetes, the ::;pccific fcycrs, methyl alcohol, and lead. 

(b) 8ccondary atrophy results from cerebral diseases, pressure on I.he 
chia~ma or on the nc1·,·es, or, most commonly or all, as a sequence or papillitis. 

The ophthalmo:-;co pic appearances arc different. in the ca:-:es or primary 
and !'cc·ondary atrophy. In I.he formn the cfo;k lrns a gray tint. the edges 
arc \\ell clefinccl, and the arteries look almost nornrnl; whcircas in the con
secuti'e atrophy the disk has a stari ng opaoue white aspect, with irregular 
oullint•s. and lhl' arteries arc very small. 

The ~ymptom of oplic atrophy is loss or sight. proportionate lo the dam
age in the ncne. The change is in three directions: "( 1) Diminished acuity 
of 1 ision; (2) allernlion >n lhe field of vision; and (3) altered perception of 
color" (UowcrB). 'J'he outlook in primary atrophy is bad. 

(3) 1lffectio11s of the Ghiasma and Tract. 

At the cl1ia f'rna the opiic nerves und ergo partial dccus~alion . Each optic 
tract, as iL lea,·cs the chiasma, contains nerve fibres which originate in lhe 
rel ina~ or both c.yeR. Thus, of the fibres of the right Lracl, part have come 
through lhc chiasma without decussating -from the temporal ha\[ of the right 
rclina, the other and larger portion of Lhc fibres of the tract Jiayc decu~~ated 
in the chiasma, coming as they do from the left optic ncnC' and the n:I:-al half 
of the retina on the left side. The fibre:5 which cro:-::~ arc in the mi<ldlc por
tion of the chiasma, while the direct fihres arc on each side. The following 
are the mo:-t hnportant changes which ensue ju lesions of the tract and oi the 
chiasrna: 

Unilateral Affection of Tract.-If on lhe right side. this produces lo" 
of function in the temporal half of the retina on the ri~ht side, and in the 
na~al hair of the retina on the left side, so that there is only half vision, 
and lhc patient is blind lo objects on the left side. This is krmed homony
mous hemianopia or lateral hemianopia . The fibres pasi:.ing to lhc right 
1rnlf of each relina being invoh1ed, the patient is blind to objects in the 
kft half of each visnal field . The l1emianopia may be partial and only a 
portion of the half field may he lost. The unaffected vi'tial fields may have 
the normal cxlrnl, bul in some instances there is considerable reduction. 
When lhe ldl half of one fi eld and the right half of lhe other, or vice versa 
are blind, the condition is known as heteronymous hemianopia. 



103~ DISE.\SES 0 1•' 'I'IIE l\EB\"OUS HYHTlCM 

Disease of the Chiasma.- (a} A lc~ion inrnht•s, a~ n rule, chiefly the 
ccntru l portion, in whirh the decu~sating fibres pn;:;s '' hi<·h su pply the inner 
or ua~al halns oC lhC' ntin:r, producing in con~eqm•ne:l' lo:;::; of vision in 
the oult• r half or cw·h fit> ld , or what is known 38 le111pornl hcmianopia. 

(li) IF the lt ·:"ion i:; rnore extensive it may in\'Oh'c not only the central por
tion, Lut also the dirt'd 1ibres on one side of the comm is:-;u re, in which case 
ihrre wouhl be lnt11 l blindnt':o:i::. in one eye and temporal hemianopia in the 
other. 

(c) Still more C'xtrnsi\'e disease is not infrequent from pressure of tumors 
iu thiH region, the\\ hole chia~rna is involved, and total blindness results . The 
dif\'('['ent i-tages in 1he process may often be traced in a si ng le case from tem
poral ll r rninnopia, lhrn complc le blindne~s in one C'.)'C with temporal hemi 4 

i11 Ull' ol hrr, aml finally COlllJJicte b\indnr:;:::;. 
A limited k 1'iOn or lhc outer part of the chi asrna involves only the 

pa~~ in g to the temporal hah·es or the relinre and inducing blind
n e:-:~ in tliP rn1 :::u l fipJd, or. as it is called. nasal hem ianopia. 1J'hig, of course, is 
ex t renw ly rare. Dou hie na~al hemianopia may occur as a manifestation of 
tabcs an<l in tumors imol ving the outer fibres of each tract. 

<n Affections of the Tract ancl Centres 

The optic tract cro.,es the ems (cerebral ped uncle) lo the hinder part 
of the optie thalamus nnd divides into two port ions, one of which (the latera l 
ro('t) goC'1' to the pulvinar of the thala nrn s1 the lateral geniculate body, and 
lo the a nh 1r ior qua<lrigeminal body (superior collicu lus) . l?rom these parts, 
in which the lall'ritl root ttrminalcs, fibres pass into the posterior part of the 
internal cap~ule and enter the occipital lobe, forming the fibres of the optic 
radial ion, which l(1rminate in and about the cu neus, the region of the visual 
pcrceptirc centre. '!'he fibres of the medial division of lhe tract pass to the 
m edial grniculatc body and to the posterior quadrigeminal body. rrhe medial 
root con lains lhc fihrcs of the commissura infer ior of v. Ou<lden, which are 
bclie\•etl lo IHl\'C' no con1wct ion with the retina::!. 1t is sLill held by some physi
ologisls that the rortiC'al \' i~nal centre is not confined lo the occ ipital lobe alone, 
hut emhrace8 the orc ipito-angular Tcgion. 

A lesion ol' the fibres of the optic path anywhere between the cortical cen
tre and the rhiasma will produce hemianopia. The lesion may be situated: 
(a) Jn the optic tract i(scir. (b) Tn the region of the thalamus, lateral 
genicula te body. an<l the rnrpora quadrigemina, into which the large r part of 
each tract enters. (c) A l e~ ion of the fibres passing from the centres just 
mentioned to llie occip ital lobe. This may be either in the hinder part of the 
interna l ca 1m ilc or the white fibres of the optic radiation. (d) Lesion of the 
cuneus. Bila tera l dif'ease of the cuneus may result in total blindness. (e) 
There i ~ clinical c,· idence to show that lesion of the angu lar gyrus may be 
nssoc ia lc<l with visua l ddect, not so often he1nianopia as crossed amblyopia, 
dimnC!'S of \'if.: ion in the opposite eye. and grcnt eo nlraction in the fie ld of 
viRion. l.('sion s in this reg ion are {lssociated wilh mind-blindness, a condi tion 
in which there if' failure to recognize the natur(' of objects. 

The effects of l esion ~ in the opt ic nenc in different situations from the reti
nal expansion to the brain cortex are as fo!IO\\'S: (1) Of the Op\ic nerve-total 
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blindne'5 of the corresponding e)"e; (2) of the optic chiasma, either temporal 
hernianopia, if the central part alone is involved, or nasal hemianopia, if the 
lateral region of each chiasma is imoh·ccl; (3) lesion of the optic tract 
between the rhiasma and the lateral geniculate body produces lateral hcmian· 
opia; (4) lesion of the central fibres of the nene between the gcniculate 

CUN EU$ 

d~_?( #c I 

t-·, . 
.. ~~.- ,,•' ,,.~ 

FIG. 19.-DT,\GRA)f OF Y1SUAL nATl.IS. (From Vfalet, modified . ) Of'. N ., Optic nerve. 
OP. C.1 Optic chiasm. OP. T., Optic tract. OP. R., Optic racliations. EX'.r. 
GE~ .• External gcniculatc body. THO., Optic tlmlamus. C. QU., Corpora quad· 
ri~wmina. C. C., Corpus callosum. V. S., Visual speech centre. A. S., Aud itory 
speech centre. :\I. S., Motor spcee:h centre. A lesion at] causes blindness oC that 
eye; at 2, bi-temporal hemianopia; at 3, naf'ial hemianopia. Symmtrical lesions 
at 3 and 3' would cau~e bi-naf'ia] bemianopia; at 4, hemianopia of both eyes, with 
bemianopic pupillary inaction i at 5 and 6, bemianopia of both ey~s, pupillary 
r!'ilexes normal; at 7, amblyopia1 especially of opposite eye; at S, (Ill left side, 
worcl-Ulindness. 

hoc1ie~ :rnd the cerebral cortex produce!== lateral hcminnopia; (5) lesion of the 
c11nN1~ c-au!'CS lateral hemiirnopia; and (li) ll'siun of t he angular µ-yrus may 
bc n~~ociatecl with hcmianopiu, sometim('l" c·rns1'e<l nmblyopia, and the con
dition kno\rn as mind-blin<lnes1'. (See Fig. 19, with accompanying explana

tion.) 
67 
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Diagnosis of Lesions of the Optic Nerve and Tract.-Tl:ning- clrlermincd 
thC' JIH'H'Jl{·(' of hcmi:1llOJlia. {)1(' quc:::tion. ari~e:-: ftl:i to lht' ~itualion of the 
lc:;;ion. '\lather in the tract between the chia~ma uncl the gi•nil'nlate hodici: 
or jn fhC' l'rntral portion of Uw fihre:-: hctw('en the~e hotlil'~ and the Yi--ual 
centres. Thil' <-an hl" determined jn ~orne cn:->l'~ Jn· the tr:-l known a:-. Wu
nicke'~ hcmiopic 7mpillary foaclion. The pupil ~eflex dC'pend'I' on the in
tegrity of the retina or receh-ing memlmrnc. on the fihrr=- of the optic nerve 
and tract which trnnl'mit the impulse, and the ncnc-rentre nt tlw termination 
of flip optic trad whie:h recciYcs the impre~:-:ion and tnrn:-:iniltl it to the third 
ncrre along whith the motor impul:::es to ihe iri~. H n bright light is 
thrown into the eye and the pupil the inicgrity or this refll'x nre is 
demonstrated. Jt jg pos~ible in cases lateral hcmianopia ~o to throw the 
light inlo the eye lhat it falls upon the blind half of lhc rrlina. H 1rhcn this 
is done i he pupil contrncts. the indication i~ that the rcfkx nrc nboYc referred 
to is perfect, by which we mean that the optic nenc fibre;;; from the retinal 
ex1w.n~ion to the centre. the centre itself. and Ul(' third nc•n·c nre uninrnlved. 
Jn rneh a ca:::c tlic C"onclusion would be ju!-'tificd that the cnu:::c of the hemi
anopia was central; that i~, ~ituated beyond the genicu ln te body, either in the 
film·~ or the optic raclinlion or in the d~ual cortical CPntres. -, f . on the other 
hand. whC'n the light i~ carefully thrown on the lll'miopic hair of the retina 
the pupil rcm<1im inncti\-e. the conclusion fa. jnstifinhlC' that then• i~ interrup
tion in the p1-1th between the retina and the nucleus or the third ncr\"C'. and that 
the hcmianopia is not central, bnt dependent upon a le~ion situated in the 
optic tract. Th is test of \Yernicke's is bOrnetimes diflicnlt to obtain. It is 
best performed as follows: "The patient being in a <ln rk or nearly dark room 
wilh the lamp or gas-light behind his head in the usual po~ition 1 I bid him 
look oYer to the other side or the room, so as to exclmlc accommodative iris 
rno\·erncnts (which arc not necessarily associated with the reflex). Then I 
throw a faint l ight from a plane mirror or from a large concnre mirror, held 
well out of focus, upon the eye and note the size or the pnpil. \\"ith my other 
Jrnncl I now throw a beam of li7ht, focussed from the lamp by an ophthalmo
scopic mirror, dirC'ctly into the optical centre or the c.re; then lntcrall.r in 
various position~. and also from aboYc and below the equator of the eye. noting 
the reaction at all auglC's of incidence of the rn .. v of light'' (SC'gui n). 

The significance of hemianopia Yaries. rn1rre is a functional hcmianopia 
associated with migninc and h,ye.teria. In a considcrahle proportion of all 
cnses there arc sign~ or organic brain di!=Cm:-e. Jn a certain number of in
f:tance::; of slight lc:"ions or the occipital lobe hcmichromatop!=ia has been 
Ol>~CT\'C'd. rl'hc homon_rlllOllS hah-es Of the retina as far 35 the fixat ion point 
are dulled, or blind for color~. Ilemiplcgia is common, in which eYent the 
loss of power an<l blinclnc:-:~ arc on the same ~idC'. Thu:.:., a le:.:.ion in the left 
hemisphere hwoh·ing the motor tract produce::; right hemiplegia, ancl when 
the fihrC'!=- of the optic rndiation arc jnyoh-cd in the inh.' rnnl cnp~ulc there is 
nl~o latC'ral hcmianopin. rn that objeds in the field of Yision to the right are 

~l~~d):~~~~\;~~li.onl~~n~;~1~;~1~~~.~~ ~~;~\81~;~~0~11~~1~~; ~~ t~:~cl;)O~~~:~~~ ro;~~~~ ~~ ~~~: 
inlcrnnl cnpsule. C'ertain form~ of aphas.ia nl~o orcur in manv of the case!'. 

The optic apha~ia of Freund may be mentioned here. rh1e patient. after 
an apoplectic nttack, though able to recognize ordinary o\JjC'et!' F-hown to him, 
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is unahlc to name thC"111 correctly. If he be perrnittt'<l to touch the object he 
may be able to name it quickly and correctly. Freurnl\ .. optic apJrn,.,ia differs 
from mincl-blinclnrs:-.. since in the lattrr affection the ohjL•d!' :..:ecn arc not 
recogniz(ld . Optic apha::-ia like word-blinclncs~. ne,·er OC'cur~ alone. hut is 
always 3:3SOciated with hcmianopia. or mind-blirnlm':..:5. ancl often abo with 
wonl-cleafne~s . In the ea-.eto which ha,·e tlm:0 far come to antop~y thl're has 
always been a lesion in the "hite matter of tlie occipirnl lobe on the left ::iicle. 

MOTOR 1'ER\'ES OF THE E YEBALi, 

Third Nerve (Xrnus ocufuwolurius) .-The nucleus of orig'in of thi~ mne 
is sit uated in the floor of the aqueduct of 8ylriu~: the iwn·c through 
the crus at the f-licle of which it emerges. Pa~~ing along the the Ntr-

crnous sinu s, it enters the orbH through the sphcnoiclal fi~sure and i::upp1i1.:5, 
by its superior branch, the lerator palpebrre sup(1 1·ior i ~ an<l the snpC'rior rectuc:, 
and Jiy it~ inferior br:meh the internal and infNior recti mu~C'l(·~ and the infe
rior Obliq ue. Branches pa~s to the ciliary mu~d(• and thC' constricto r o( the 
iris. Lc:: ions ma\' affect the nucl<:us or the ncnl' in its C'Olll':"" ancl cau:0e either 
paralysjs or spas;n , 

PA1L\LY~18.-A nuclear lesion ic: u-:ua\h· as:-:oeiate1l with di::'ca~e of the 
centres for the other eye rnuc:clei::. producing a eonclition of gt' nc:ral ophthal
moplegia. )lore commonly the nene itself is i1woh-ed in it::; course. either hy 
meningifo:, gumnrnla, or aneuri~m, or is attacked hy a nl't1ritis. as in diph
theria. and locomotor ataxia. Complete paralysis of the third nerre is accom
panied hy the following symptoms : 

Paraly~is of a ll the muscles. except the i::uperior oblique and extrrn::i.l rec· 
tus. by which the l'ye can be mo\·ed outward and a JjUJe downward and inward. 
There is d ivergent st rabisnms. There is ptosis or drooping or the upper eye
l id, owing to paralysis. or the lerntor palpebr:.-e. rnie pupil fa: usually dilated. 
It docs nol contract to light. and the power of accommodation is lost. The 
mo~l striking features of this paralysis are the external slrabismus, with 
diplopia or double d sion, and the ptosis. In \·ery many cases the affection 
of the third nerve is partial. Thus the lerntor palpcbrre ancl the superior 
rertus may be jnrnlvecl togPther, or the ciliary muscles and the iris may be 
affected and tl1 e externa l muscles may escape. 

']_'here is a rema rkable form of recurring oculo-molor paralysis affecting 
chiefly wom£'11, and im·oh-ing all the branches of the nene. In some cases 
the attacks ha,·e come on at intervals of a month; in others a much longer 
period ha~ elap:"cd. The attacks may persi~t throu;rhout l ife. ~L'hey are some
times a~:.:ociatcd with pain in the head and sometime!5 with mjgraine. :Ua ry 
Sherwood has collected from the li terature 23 caBes. 

PTOSIS is a common and important symptom in ner\"Ous affections. We 
m ay liere briefly refer to the conditions under which it may occu r : (a) ~\ con
geni!al, incurablr form. whi ch is frequently seen; (b) the fo rm associntecl 
with definite l e~ i on or the third nene, either in its cour::-e or at it s nucleus. 
Thi s may come on with paralysis of the superior reclus alone or with paraly~is 
of the inferna l and infrrior recti as ~ell. (c) There arc ini::tauces of com· 
plete or pnrt ia l ptosis a~~oeiated with cerebral lesions without any other branch 
of the third nerve being paralyzed. The exact position of the cortical centre 
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or centres is as yet unkno,rn. (d) Hysterical ptMi~. which is double and 
occurs with other hysterical symptoms. (e) Pscudo-ptosis, due to affection 
of the sympathetic nen·e, is associated with symptom~ of vaso-motor palsy, 
such as ele,·ation of the temperature on the affected side with redness and 
cedrma of•the skin. Contraction of the pnpil exists on the same side and the 
eyeball appears rather to Jrnye shrunk into the orbit. (fl In idiopathic mus
cular atrophy, when the face muscles are involved, there may be marked 
bilateral ptosis. And, lastly, in weak. delicate women there is often to be 
8Cen a tram;ient ptosis, particularly in the morning. 

Among the most important of the symptoms of the third-nerve paralysis 
are those which relate to the ciliarr muscle and iris. 

C'YCLOPLEGIA, paralysis of the. ciliar:v muscle, cauecs loi::s o( the po\,·cr of 
accommoclaiiou. Distant Yision ic:; clear. but near objects can not be prop
erly seen. In com:equence the vision jg incli:::tinct, but can be restored by the 
m~c of convex glasses. This may occur ]n one or in both eyes; in the latter 
ease it is usually associated with disease in the nuclei of the nerve. Cyclo
plegia is an early and frec1uent symptom in diphtheritic paralysis and occurs 
also in tabl's. 

ImDOPLEGL\. or paralysi~ of the iris, occurs in. three forms (Gowers): 
(a) Accommodation. fridoplegia, in which the pupil does not diminish 

in size during the act of accommodation. rro test for this the patient 
should look first at a distant and then at a near object in the same line of 
Vi!:i-iOD. 

(b) Reflex lridoplegia.-The path for the iris reflex is along the optic 
ncne and tract to its termination, then to the nucleus of the third nerve, 
and along the trunk of this nerve to the ciliary ganglion. and so through 
the ciliary nerves to the eyes. Each eye should be tested separately, the other 
one being eoYcred. The patient should look at a distant object in a dark part 
of the room; then a light is brought suddenly in front of the eye at a dis
tance of three or fo ur feet, so as to avoid the effect of accommodation. Loss 
of this iris reflex with retention of the accommodation contraction is known 
as the Argy11-Robertson pupil. 

(c) Loss of the Skin Reftex.-If the skin of the neck is pinched or pricked 
the pupil dilates reflexly, the afferent impulses being com·cyed along the cer
vical sympathetic. Erb pointed out that this skin reflex is lost usually in 
association with the reflex contraction. but the two are not necessarily con
joined. In iridoplegia the pupils are often small, particularly in spin:11 dis
ease, as in the characteristic small pupils of tabes-spinal myosis. Irido
plegia may coexist with a pupil of medium size. 

Inequality of the pupi1s-anisocoria-is not infrequent in progressive pare
sis and in tahes. It may also occur in perfectly healthy individuals. 

SPASM.-Occasionally in meningitis and in hystl'ria there is spasm of the 
muscles supplied by the third nerve, particularly the internal rcctus and the 
levator palpebrre. The clonic rl1ythmical spasm of the eye muscles is known 
as nystagmus, in which there is usually a bilateral, rhythmical, involuntary 
movement of the eyeballs. The condition is met with in many congenital 
and acquired brain lesions, in albinism, and sometimes in coal miners. 

Fourth Nerve (Nerv11s trochlearis).- This supplies the superior oblique 
muscle. In its course around the outer surface of the crus and in its pas-
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Eage into the orhit it is liable to be compres~ca h~· tum.ors. by aneuri:-;m, or in 

the exudation or IJa.,.ilar meningitis. It" nucleu:" in the upper part of the 

fourth nntricle may be invohed by tumorii or undergo degeneration with the 

other ocular nuclei. The !:rnpcdor oblique mu ... cle act:.. in such a war a5 to 
direct the eyeball dowmr:Hd aud rotate H slightly. The paralyi:;is cat;"es de4 

fecthc downward and inward rnorement, often too slight to he noticed. The 

hca'l is inclined somewhat forward and tmrnrtl the sound side. nml there is 
doublr vi~ion when the patient looks down. 

Sixth Nerve (Xerrns abduce11s).-Thi; nen·e emerges at the junction of 

the pons and medulla, then, pa..,:-:iug fonrnn1. it ent<'rs the orbit and ~upplies 

the external rectus muscle. Owing to it~ long cour:::e and expo~ed po~ition it 
is more commonly injured than any othl'r crnnial nen·e. It is affected by 
nwningitis at the ba!<e, hy gummata or other tumors, and sometimes by cold. 
There is internal strabismw::., and the eye can not be turned outward . Diplopia 

occurs on Jocking toward the paralyzed side. 
"\\'hen the nucleus is affected there il"'. in addition to paralysis of the 

external rcctus. inability of the internal rcclus of the opposite eye to turn that 

eye inward. As a consequence of thi!< the axes of the eyes are kept parallel, 
and both are conjugately deviated to the oppoi:.ite side, away from the side 

of le::ion. The rea!'OD of this is that the nucleus of the sixth ncn·e ~ends 

fibreo up in the pons to that part of the nucleu' of the opposite third nerve 
which supplies the internal rcctus. We thus ha\·r paralysis of the internal 

rectus without the nucleus of the third ncrYe hei ng involved, owing to its 

receiving its nervous impul::es for parallel morement from the sixth nucleus 
of the opposite side. As the sixth nucleu~ i~ in such proximity to the facial 

ncn·c in the substance of the pon~. it if" frequently found that the whole o[ 

the face on the same !<idC> is paralyzed. :rn<l µ-i\·es the electrical reaction of 
degeneration. so that with a le,,;ion of the lrft !'ixth nucleus there is conjugate 

de1intion of both eyes to the rigltl-i. e .. paraly,is of the left external unrl the 

right internal rectus. and sometimes cornplde paralysis of lhe left side of the 

face" (Bee1or). 
General Features of P aralysis of the Motor Nerve; of the Eye.-Gowers 

diYicles them into fhe p:roup~: 
(a) Limitation of Jloaml'11l.-Th11~. in paralysis 0£ the external rectus, 

the ('yeball can not he mo,·ecl ouhnud. "'hen the parnlysis is incomplete 

the rnoYcment is deficient in proportion to the degree of the pal~y-. 
(b) 8trabismus.-rrhc axr~ of the eyes do not correspond. Thu~. paral

)'!'is of the internal rectus cau::-e~ a cliwrgcnt squi nt: of the external rectus, 

a co rwcrgent squint. At fir~t this is evident only when the eyes arc moved 
111 the direction of the action of the weak muscle. but may become con

stant by the contraction of the oppo~ing mu!lcle. The deviation of the axis 

of lhe affected eye from parallelion1 with lhe other is called lhe primary 

dcdation. 
(c) Secondary Devialion.-If. while the patient is looking at an object, 

the sound eve is co1·ered. so that he fixe<_ lhe object looked at with the ~ffected 
eye only, ti1e sound eye is moved $lill further in the same dire~lion-e. g., 

outward, when there is paralysi:-: of the opposite internal rectus. This is known 

as secomlary dcYiation. It ckpe nds upon the fact that, if two muscles are 
acting together, when one is weak and an effort is made to contract it. the 
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increased effort-inner\'ation-acts powerfully u11on the other muscle, causing 
an increased contraction. 

(d) Erroneous Projcction.-"\Ye ju<lge of the relation of external ob
jects to each other by the relation of their images •m the retina; but we judge 
of their relation to our own body by the po~ition of the eyeball as indicated 
to us hy the innerrntion we gh·e to tile ccular muscle::.;" lOoweri::). With 
the eyes at rest fo the mid-position. an object at which we are looking is 
direct!)' opposite our face . '!'urning the eyes to one side, we recognize that 
object in the mi<ldle of the field or to the side of this former position. \\'e 
estimate the degree by the amount of mo,·ement of the eyes, and when the 
object mO\·es and we follow it \re judge of its position by the amount of move
ment of the cveballs. \Vhcn one ocular muscle is weak the increased inner
\'ation gives t l;e jmpres.sion of a greater movement of the eye than has really 
taken place. rrhc mind, at the same time, receives the idea that the object is 
further on one side than it really .is, and in an ntternpt to touch it the finger 
may go be)'ond it. As the equilibrium of the body is in u large part main
tained by a knowledge of the relation of external objects to it obtained by the 
action of the eye muscles. this erroneous projection result.ing from paralysis 
diE:turbs the harmony of these visual impressions and may lead to gid<.liness
ocular vertigo. 

(e) Double Vision.-This is one of the most disturbing [catures of paral
ysis of the eye muscles. The visual axes do not correspond, so that there is 
a double image---diplopia. rrhat seen by the sound eye is termed the true 
image; that by the paralyzed eye, th-; false. In simple or hornonymous 
diplopia the false image is "on the same side of the other as the eye by which 
it is seen." In crossed d iplopia it is on the other side. In convergent squint 
the diplopia is simple; in divergent it is crossed. 

Ophthalmoplegia.-Under this term is described a chron ic progressive 
para lysis of the ocuhn muscles. Two forms arc Tecognizccl-ophthalrnoplegla 
externa and ophthalmoplcgia inlerna. rl'11e conditions may occu r separately 
or together and arc desc ribed by Gowers under 1rnclcar ocular pa lsy. 

OPIITJIALMOPLEGIA EXTERXA.-The condition jg one of more 01' less COlll · 

plete palsy of the external muscles of the eyeball, due u;ually to a slow degen
eration in the nuclei of the nerves, but sometimes to pressure of tumors or to 
basilar meningitis. It is often, but not nec:essarily, as~ociated with ophthal ~ 
moplegia interna. Of 62 cases analyzed by Siemerling in only 11 could 
syphilis be positively determined. The levator muscles of the eyelids and the 
superior recti are fin:t imolwcl, and gradually the other mmelrs, rn that the 
eyeballs are fixed and the eyelids droop. There i~ sometimes slight protru~ion 
of the eyeballs. The (faea~e is essentially chronic and may la~t for man)' years. 
It is found particularly in association with general pan1ly~i~, locomotor ataxia, 
and in progre~sh·~ mu:-:cular atrophy. )lental di~order:: were Jll'Csent in 11 of 
the 62 ca>cs. \\"1th it may be ""ociatecl atrophy of the optic nerve and af
fections of other ccrelm1l nerves. Occa~iom1lly, <18 notc<l hy Bri:=towc, it may 
be functional. . 

0PHT1L\L)l01'LEGU JXTEHX_L-Jonathan Ilutchini;:on applied this term to 
a progre.esive paralysis of the internal ocular muscles, causing loss of pupil
]ary action and the power oi accommo<fotion. 'Yhcn the internal and ex· 
ternal muscles are im·oh·ed the afrection is known as total ophthalmoplegia, 
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anrl in a nrnjurity of the cn;;c5 the two rrnrlition:-:: are a~"oC'iatl'd. In 
$:Ollie in~hilll'l'S the internal form nrny depL·nd upon cli~case of the· ciliary 
ganglion. 

\\"hilP, as a ruh>. ophthalmoplegia is ;i chronic pr0cc:::~. there i~ an acute 
form a~~f'<:iatcd with ha:inwrrhagic softening of the nuciL·i of th(" ocul<ir mus
cles. There i~ usuallv markecl cerebral disturbance. It wa~ to this form that 
w~rnickc g-an~ the na~lll' poliencephaliti::: F-llperior. 

Treatment of Ocular Palsies.-It is imporhmt to ascertain. if possible, 
the cause. The forms a~sociated with locomotor ata:xia are oh::.tinatc, and 
re~ie.t treatment. 0l'ca~ionnlly, however, a palsy, complete or partial. may 
pa::-s away ?=ponta n('ou~ty . Tile group o[ ca~L':' <l~:-oC'inted with chronic degen
eratin' chnnges. ~1s in progrct=si"e paresis and bulb11r parn l y~i~, is little affected 
\v treatment. On the other hand, in i::yphilitic ca~es, mercu ry and iod ide of 
potassium are indicated and are often beneficial. Arsenic and strychnia, the 
latter hypoclcr111ic·al1y. may he cmployecl. l n any ca~c in wliich the on~ct is 
acute. with pain, hot fomentations and counlcr-initation or leeches applied 
to the temple gi'e relief. The direct treatment hy (_•lrdl'ic ity ha~ been exten
~ivcly emplo_rcd. hut probably without any i::pecial effect. The d iplopia may 
he nfo.•yccl by Uw u~e of prisms, or it may be nccu::~ary to co,·er the affected eye 
with an opaque glass. 

FIPTII XER\"E 

(Kcri.:us lrigemi11us) 

Etiology.-P:.Halysis may result from: (a) DisPa~e or the pon~. particu
larly ham1orrhage or palchc::: of sclcro~i::::. (b) Jnjury or cli.::ei.kc al the ba:::e of 
the brain. ]i'rae:turc rare!.'· in"ohes 1hc nC'n'C'j 011 tl1C' otl1(·r hand, meningitis, 
ncute or chronic. and cariC's or the bone arc not uncommon causes. (c) The 
branches rna.Y he affected as ihcs pass out-the first dh·i:e.ion hy tumors press· 
ing on the ca ,·crnou~ f.iinus or by anenrism; the second and third di\'jsions by 
growths which jnvadc the sp11eno·maxillary fossa . (d) Primary neuritis, 
which is rare. 

Symptoms.-(a) SExRonY Pownox.-Dimi;c of the firth ncn·c may cause 
lnss of sensation in the parts supplied, including the hal£ of the face, the cor· 
responding side Of lhe head, the COnjunctin1, the JllUC05<1 Of the lips. tongue, 
hard and soft palnte, and or the nose of thC' same side. The amesthesia may 
he preceded by tingling or pain. The mm:c1es of the face arc al~o insensible 
and the rnornmcnts mav be slower. The £Cl15C of '=mcll is interfered with, 
owing to dryness of th~ mucoue membrane. There may be cli.slurlrnne:e of 
the £Cnse of taste. The salintry, lachr.nnal, arnl buccal secretions may be 
lessened, and the teeth may become loo~e. rnlc~~ propcrl,v guarded from 
injury an ulccrafi,·c inflammation of the c~·c may follow. This was formerly 
suppo:;:cd to be clue to nutritional chan:res from parn.ly:::is of so·called trophic 
nene fibres. rrhis i<lcn ]rn~ or Jntc \'Car::: been O\·crthrown hr the lllllllber 
of cases in which t.hc G::is~c r ian ~<rn,!!lion ha~ lwen TCm.orcd oh:-:;linate 
ncurnlgia without ro11t=cqne11t lnflamnrnficm of tht' eye. Herpes 
in the rC'gion supplied by the nerve. u~nally t.hc upper hrnnrh, nncl asso· 
ciateil with much pain, which may hC' JWrnlial'ly cndHl'inµ-. lasting for 
months or years (GoweB). In herpes zo~t.cr with the neuritis there may be 
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slight rnlarf!t'mrnt of the ccnical gland:--. (:°"l'e un1lrr Xl'ural.zia for Tic 
Douloun.•ux .) 

(b) )!OTOH PoHTIOX.-The inahility to u~l' thr mu~ele:-o of mn~ticatiou on 
the :1ffl'rled :-:.idc ii; the di;-;lingui~hing fenture (lf paralyl"i~ of thil" portion of 
thC' nen·C'. It is recop:nizcd by placing the fin~er on the ma~sctcr an<l tem
poral mu:-rlr~. and. whm the patient closes the jrnr. the feeblene:-:s of their 
contraction is noted . ]f paralyzed. the external pterygoid can not morn the 
jaw tow;_nd the unaffected side: and whrn depre~!"'ed. the jaw deYiatc5=1 to the 
parnlyzecl side. The motor paralysis of the fifth nerve h; almo!=.t inrnriably a 
re~ult of im·olvemcnt of the nene after it has l('ft the nucleus. Casef', how
ever, have been asi::ocinted with cortical lesions. The cortical motor centre for 
t he t r igC'mi nus, or fo r movements effecting closure of the lies below that 
for movements of the :face at the lower part of the central conrnlu-
tion. 

Spasm of the Muscles of lllasticalion.-Trii::mus. the masticatorx spasm 
of ]fomberg. mny be tonic or clonic. and is either an as.~oc i ated phenomenon 
in gcnl'ral conrnlsions or. more rnrely. an independent aft('dion. ln the tonic 
form the jaws arc kept clo<c together-lock-jaw-or can he separated only for 
a short space. 'J'he muscles of mastication can be seen in contraction and 
:Ce lt to be hard; the spasm is often painful. This tonic contraction is an 
early symptom in tetanus, and is sometimes seen in tetany. A form of this 
tonic spasm occurs in hysteria. Occasionally tri-=mus follows exposure to cold, 
ancl is said to he due to reflex irritation from the teeth. the mouth. or carie~ 
of thC' jaw. .It may also be a t::ymptom of organic diseMc due to frritation 
near the motor nucleus of the fifth nene. 

Clonic spasm of the muscles supplied hy the fifth occurs in the form of 
rapidly reppatcd contrnctions, as in "chattering teeth.'. This is rare apart 
from general conditions, though cases are on record, usually in women late 
in life. in whom th is h;;olated clonic spasm of the muscles of t he jaw has been 
found. Tn anolhN form of clonic S}Msm !!-ornetimt's seen in c·horea there are 
fo rcible !!-i nale co11tradions. Gowers mentions nn instance or its occurrence fl" 

an isolaiC'd ~affection. 
(c) GnnATOBY.-C'omplete or partial loss of the i::eme o!: ta~te C>er the 

anterior two-thirds or tl!C' tongue ha~ been suppo:->ecl by some to follow para\,n;is 
of the fifth nen-e. 1There arC' two Yiews concerning the course of the fibres that 
carry gustatory impulse from this part of the 'tongue. According to some 
they take a lkdous path. pa~sing with the chorda tympani to the geniculate 
ganglion. thenre hy the great superficial petrosal nerve lo ) feckel's ganglion, 
and this the~· lcavl' to reMh the maxillary nenC', which they follow through the 
trigerninal nrnc to the brain. A stud.'· of clinical ca5es of disease of the fifth 
nern• has led to this view. It seems more· probable. howC\'Cl'. from the fact 
that a large nnmhrr of the trigeminal neurectomies are not followed by las.;; of 
taste, that the. fihrC's p~~s to the. brain clirectl_Y from the gcniculate ganglion 
by the nerrns mlrrmC'd1us of \Vn$berg. Posi:-iblv there mav be more than one 
cour ::.c for tht'::.c fibrC'S. · · 

rr he dia_qnosi8 or clii::ease of the triforial nrrve is rarrly difficult. 1t must 
be remembered that the preliminnry pain anrl hyperre~the~ia are sometimes 
mistaken for or~lin:~ry nrurnlgi?. The 1o~' of st·n~ation anr1 the palsy of the 
muscles of ma~t1ration are rC'adily determined. 
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Treatment.-\Yhen the pain is seYere morphia may be m1uired and local 
applications are u~eful. If there is a suspicion of syphilis. appropriate trcat
mrnt ~houl<l be ginn. Faradization is sometimes beneficial. 

FACIAL NER\'E 

Paralysis (Bell's l'alsy).-ETIOLOGY.-'fhe facial or se,-enth may be para
lyzed by (a) le,ion• of the cortex-supranuclear pal>y: (b) Je,ions of the 
nucleus itself; or (t) inrnh·ement of the nerve trunk in iti: tortuous course 
·within the pons. and through the wall of the skull. 

(a) /')'upram1dear paralysis, due to lesion of the cortex or of the facial 
fibres in the corona radiata or internal capsule. is, as a rule. a1"socialed with 
1iemip1egia . _It may be ca ui::ed by tumors, abscess, chronic in Ham nm! ion. or 
softeninµ- in the cortex or in the region of the internal cap=-ule. It i:; cli:=:.tin
gu i;.:.hcd from the peripheral form by well marked characters-the per5i::'tl"nce 
of the no rmal electrical excitabi lity of both ncrres and mu~cles anU the fre
quent absence of inYolrcment of the upper branches of the ucnc. i:o that the 
orl1icularis palpeborum, frontalis. and corrugnlor muscles are spa red. In rare 
insta nces the~e muscles are paralyzed. In this form the Yoluntary moYements 
are more hnpaircd than the emotional. l rolatecl paraly:0ii-:-monoplegia 
facialis-due to inrolvement of the cortex or of the fibres in their path to 
the nucleus. is uncommon. In the great majority of cases supranudear facial 
paral,n;is is part of a hcmiplegia. Paralysis is on the same l'i<le a~ that or the 
arm and leg because the facial muscles bear precisely the same relation to the 
cortex ns the spi nal muscles. 'T'he nuclei of origin on either !"ide of the mid1lle 
line in the medulla nre united by decussating fibres with the cortical centre 
on the opposite ::-ide (see 18) .. \ few fihres reaeh the nuc·kus from the 
cerebral cortex of the same and lhis 1111cros.scd path may inuenate the 
upper facial rnus.cles. 

(b) T he nuclear 7wralysis ca us.ed by lesions of the nen·e centres in the 
medulla is not common alone; but is seen occasionally in tumor:"., chronic soft
ening. and h:rmorrhage. It 1nay he inrolved in anterior polio-myelitis. In 
diphtheria thi s centre may nlso be attacked. The symptoms are practically 
similar to tlm~c of an affection of the nerve fibre itscH-infnrnuclear paralyeis. 

(c) lnvoll1emenl of the Kerl'e Tnmk.-Paralysis may result from: 
(1) Inrnh·ement of the nene as it passes through the ponl"-that is, be

twe(•n its nucleu~ in the floor of the fourth ventricle and the point of emer
gence in the po:-tl'ro-lateral aspect of the pons.. The speciall.'· jnteresting 
featme in conm•ction with inYoh·emcnt of this part is the production of what 
is called alternating or crossed paralysi.'I, the face being invoh·ed on the same 
side ns the le!"ion, and the arm and leg on the opposite side, ::ince the motor 
path is involn~d abo,·e the p1Jint of decus:.:ation in the medulla (Fig. 18). This 
oceurs onlv when the le~ion is in the lower section of the pons. A lesion in 
the llpper ·half of the pons in roh·es the fibres not of the outgoing nerve on the 
same ::ide. but of the fibres from the hemispheres before they have crossed to 
the nucleus of the opposite side. In this case there would of course be, as 
i n hemiplegin, paralysis of the face and l imbs on the side opposite to the 
le:=:i on. The pnlsy, too. would resemble the cerebral form, hwolving only the 
lower fihre!l- of the facial ncnc. 
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(:?) The nu,·e may he imohcd at its point of emergence by tumors, par
ticulilrly by the cercbcllo-pontinc growt.h:.:, Ly gummata. meningiti5, or occa
~ionally it lllil_\° he injurccl in fracture o( the ha!:C. 

(3) Jn pa!':-:ing through the _F;_lllopian (•an~1l the ncnc may be inrolved 
in t1i:-NH·C of the l'<ll', particularly by caries or the lione in otiti;:; media. This 
i::- a common rnu:-c in children. l haYe seen two im-tanccs :follow otitis in 
puerperal fcn~r. 

(-:I) *\s the ncne emerges from the styloicl foram<:n it is l'XflO~ed to in
jurie::- nnd blow!\ which not infrequently cause pan1ly::i~. The iibrcs may be 
cut in the rcmo,·al of tumors in this region, or the paral.r::'is rnay he cau::-c<l by 
pren-urc of the forceps in an im:trumcnta1 clclin_,ry. 

( .) ) Expot:nrc to cold is the most common cause oi iae:i;d (Bell's 
pal~y). inducing a neuritis of the nen·e within the Fallopian Hcik be-
lieH'~ that in rno!:'t oi these ca:;es there is an acute otitis from which 
thC' nene is im-ohc<l. 

((i) ~ypliili5 i.:: not an lnfrcquent cause, and the paralysis may appear 
early with the sct·on11ary symptoms. 

en H may O('CUI' in a~sociaiion with ]lC'rpes. 
Faf'ial diplcgia i~ a rare condition occasiom1lly found in affections at thc

La~e of the hrain. k:-ions in the pon5. simultant'011::: i1wolrc111cnt of the ncrrns 
in ear-di:-ea:::-e. and in diphthcritic paralysis. Disca!'e of the nuclei or sym
metrical imoh-ement of the corkx might also produce it. It may occur as 
a congt"nital affection . lJ. :.\1. Thoma:; has descriLcd two Cll$('S in one family. 

Sn!PTO)ts.- l n the peripheral facial paraly:::-is all the hrnnche::; <Jf the 
nene are inrnh'ell. T he face on the affected eide is immobi le and can neither 
he lllO\'C<l at will nor partic ipate in any emotional lllO\'ClllCnts. T he $kin is 
smooth and the wrinkle!-l- arc effaced, a point particularly noticeable on the 
forchC'acl of elderly per:wn:-:. T hee.Ye can not be clo~ccl, the Jowcr lid droops, 
and the eye waters. On ihc affected side the angle of the moulh js lowered, 
and in dr inking the lipi=. arc not kept in close npposition to the so that 
the liquid is. apt to run out. l n 5miling or laughing tlte most 
striking, as the affected ~idc does not 1110\'e, which gire:;; a curious unequal 
appearance to the two sides of the face. The eye cnn not be closed nor can 
tlv·· forehead be wrinkled. • Jn long standing cases., when the reaction of 
<llgrneration is present. if the patient trie~ to dose the eye~ while looking 
fix('dly at an olijcci. the lid:" on fh(' sound sicle clo:::e firmly. but on the paralyzed 
:::idc there il:' only a $)iµht inhibitory droop oi the upper lid. and the eye is 
turned upwarcl atHl outward hy the infrrior ohliquc. On a~king the patient 
to show his upper teeth, the angle oi the mouth is not nii:::C'11. In all the..:.e 
rnOH'menb the fac<' i~ clntwn to the :::ou1H.l side hy t11c adion of the nrn~cle~. 
f;ptaking nw,r he :::-liµhtly interfered with. owing to the i111pcrfcclion in the 
formation of the lal,ial ~ound::-. \\"hi:::tling can not be pl'l'formC'd. In chew
in,!!' th<' frocl, owing to tlw pnral.rsis of the hn<:c·inator, rnrtiC'kf: c·olll'd on the 
afl'c>C't~>cl side . . The Jl<ll'<ll_Y!'i!' or the na::-al lllll!':Cles is ~('ell Oil ilSking the patiu1t 
to ~ndL Uwmg to the fad that the lips are drawn to the :::.oum1 :-idC'. the 
tongue: whl'll protrudt·d, looks as if it wcr~ pu1:;-ht'd to the paralyzed side; but 
on takmg ib po:-itio11 from the incirnr teeth. it will he found to be in the mid
dlC' line. The reflt'X moremcnts arc lo~t in thi~ pcriplH:ral form. H is usually 
'lated that the palate j, partially 11aral_yzc1l on the 'ame 'ide and that the 
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m-:11~ dcviaf(l::. R(Jth nowrr::; and HughlingE- .laC"k;-:on deny the exi.::tencc of 
this mrn!Y('ml'nt in the ~T<'<lt majority of G18(':.:, and -I lor:-l l'Y and Bccror ham 
Ehown that the~C' part:-- nrc inncrrnted by the arcCE:"Ol'V nenc to the n1gu:o:. 

The sen,"lory fwnlions of the facial nen-c. to whith much atten,tion has 
been paid oi late hy lnF-hinf!. )fill s and othcr8, arc minh•tcn·Ll to by the genic
ula~e ganglion, the intermediary nene of '\rishcrg, and the chorda tympani, 
winch last lrns chiefly f!'U:.-talory iunctiom:. It seenw likely that deep :o:lnsi
l1ility with i::cn:-e of prc1::::ure, position and passim moYcment rnn:: in a ~ep
aratc afferent !-'.\'~fem in the motor nerve of the face. Cutnncou:?- scnsihilitv, 
both epicritic, hy \d1ich we localize light touch, and protopotliic, h\' which ,;.e 
rec-o.fn1ize rle_µ-r('r:::. of lw11t an(l cold, is not ministere<l to by the facial nrrYe 
proper. There arc obt::l'rrntions that would indicate, howCver, that the an
terior part or the tongue anc1 possibly a liLtle strip of the skin of the auricle 
hare a ,·estigial suppl)' from this neri;'e. 

When the nerve is i1wohccl within the canal between the gcnu aml the 
origin of the chorda tympani, the sem:e or tnste i~ lost in the anterior part of 
the tongue on the a[ectcd Fide. When the m'l'YC is da1migcd 011bicle the skull 
the i:ense of tai:.tc is unafft>ci.ec1. Hearing i::; often impaired in facial paralysis, 
moE-t commonly b}' preceding ear di1'ease. Thc paraly:-0is 0£ the stapeclius 
mul'.'clc may lend to inerca:-ed scnsitiYrnc:::-:-: to mu~ical note.-: . Herpes is 
sometimes associated with facia l paralysis. Pain is not common, but 
there may be neuralgia about the car. The face on the affected side may be 
swoll('n. 

The electrical reactions, which are those or a p('riphcral palsy, ham con
siderable importance from a prognostic standpoint. Erb·s rules are as fol 
lows: lf there is no change, ei ther faradic or galrnnic, the prognosis is good 
and recover.v takes place in from fourteen to twenty days. If the faradic 
and gahanic excitnbility or the nenc is only ] e::=~cned and that of the muscle 
increased to the gahanic current and the contraction formula altered (the 
contraction slup-p;ish .\C<KC), the outlook is relatively good and recovery 
wi1l prohahly take place in from four to six weeks; occasionally in from eight 
to ten . \TI1en t.he reaction of degeneration is present-that is, if the faradic 
an<l galvanic excitabi lity of the nen-es and the faradic excitability of the mus
cles are lost and the gah·anic excitability of the llluscle is qunntitatiYely in
crca~ecl and qualitati,·ely changed. and if the mcclrnnical excitability is altered 
-the prognosis. is relath'cly unfaYorablc and the recm·ery may not occ1Jr for 
two. six, eight, or CYen fifteen months. 

CoensE.-The courc:e of facial paralysis is usually farnrahle. The onset 
in the form foJlowing cold is very rapid. de,·eloping perhap~ within twenty
four hour::, but rare1y is the paralysis permanent. X ow and again the par
aly~i" ne,·er clieappears; after four years I hare Been on1y 81ight rccoYery. Re
curring attacks hare hcrn described; Sinkler mentions fiYc. On the other 
hand. in the parnly~i:-. from injury. as by a hlow on the rna~toid proccs~. the 
condition ma.Y remain. "lien permanent, the rnu~cle:.: are entirely toneless. 
In 8ome in..:fance:-. contracture c1eYelops as the Yoluntnry po"·er return~. and 
the naturnl fold:: and the wrinkles on the affected side nrny be deepened. so 
that on looking at the fncc one at first ma:v have the impreF~ion that the af
fected side i~ the ~ournl one. Thii: is corrertcd at orce on ai:king the patient 
to smile. wlwn it i-- ~cen which ..:idc of the face ha~ the moi::t active movement. 



lOH DISE.\SES OF 'l'IIE XERYOl'i'i SYS'l'E)[ 

Archt1 u~ noted the <li!liculty sometimes expericnce(l in <ldrrminin_g which ~ide 
was affected until the patient t-poke or laughed. 

Dur.xos1 ..... -The diaf!no~is of facial paraly:.:i .. is U:"ually ea .. y. The dis
tinction between the peripheral and central form js ba:.:e<l on fart ... already men
tioned. 

TnE.\TMENT.-In the cases which result from cold and are probably clue 
to neuritis within the bony canal, hot applications first should he made; ~ub
sequcntly the thermo-cautery may be used lightly at inten·al:; of a day or two 
O\"CI' the ma .... toid process. or small blisters applied. ] f the ear is di5ea:.:ed, 
free di ... charg-e for the secretion should be obtained. The galyanic current may 
be employer! to keep up the nutrition of the muscles. The positire pole should 
be placed behind the ear, the negatire one along the zygomatic and other mus
cles. The application can be made daily for a quarter of an hour and the 
patient can readily be taught to make it himself before a looking gla'5. 
Massage in the course of the nerve and of the mu.;:cJes of the face is also 
useful. A course of iodide of potassium may be ginn even when there is no 
indication of syphilis. 

In tho~e cases in which the nene has been cleEtroycd by an injury. during 
an operation or from disease, and when there has been no evidence of return
ing function after keeping up the electric treatment for a few months. a nene 
anastomosi i::. i::hould be performed. For this purpose either the ~pinal acces
sory or the h.rpoglossal nene may be used. Though the normal conditions 
may never be completely regained after such an operation. the mot.or power 
will be largely restored to the paralyzed muscles and the obtrusiYe deformity 
greatly lessened. This procedure. based on the results of php:iological experi
mentation, makes one of the most striking of modern operations. 

Spasm.-The spasm may be limited to a few or inrnlve all the mu5cles 
innervated by the facial nene, and may be unilateral or bilateral. 

It is known also by the name of mimic spasm or of co1wul~i\·c tic. Sev
eral different affections ure usually considered under the name of facial or 
mimic spasm. but we shall here sp~ak only of the simple spa~m of the facial 
muscles, either primary or following paralysis. and shall not inclmle the cases 
of habit spasm in chi ldren. or the tic convulsif of the French. 

Gowers recognizes two classes-one in which there is an organic lesion, 
and au idiopathic form. It is thought to be due ah:o to reflex cause:::. such 
as the initation from carious teeth or the pre&ence of inte~t inal worm~. The 
dii;:;ease usually occurs in adults, whereas the ha hit spa~m and the tic co1u·ul:->if 
of the French. often confounded with it. arc mo::-t common in children . True 
mimic spasm occasionally comes on in chilcJhoocl and persi-:::t!==. In the case of 
a school-mate the affection was marked as early as the ele\·enth or twelfth year 
and still continue:--. When the result of organic disea:-:e, there has u:;:uallv i)een 
a lesion of the centre in the cortex, as in the ca~e reported hy Berkiey, or 
pressure on the nene at the base of the brain by aneurism or tumor. 

SY:MPTOMs.-The spasm may inrohe only the mu.:::cles around the ere
blepharm=pa1'm-in which case there is constant, rapid. quick action or' the 
orbiculari~ palpebrarum, which, in association wHh photophobia . mar be tonic 
in character. l\forc commonly the spasm affects the lateral facial 11n~~cles with 
those of llie eye. and there is constant twitching of t'. ~ sic~'.:' of the face with 
partial closure of the eye. rrhe frontalis is rarely involred. In aggravated 
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ca~es the dcpru•,..ors of the angle of the mouth, the lerntor mcnti. and the 
plnti»ma myoide, are affected . This spa<m is confined to one <ide of the face 
in a majority of ca~cs, though it may extend and become bilateral. It is 
increased by emotional causes and by voluntary movements of the face. ..1s 
a rule, it i~ painf('!'~, but there may be tender points on~r the course of the fifth 
nene. particularly the rnpraorbital branch. Tonic spasm of the facial mus
cle may follow paraly:;i~. and ii::. !:=aid to result occasionally from cold. 

rrhe outlook in facial !'Jl3Em is always dubious. A majority of the cases 
per:;ist for years and are incurable. 

Tn£AT'MEXT.-Sourccs of irritation should be looked for and removed. 
Wht-n a painful spot is pre~ent over the fifth ncnc. blistering or the appli 
cation of the thermo-cautery may relic,·e it. Hypodermic injections of strych
nia may be fried, hut are of doubtful benefit. 'rcir illilchcll recommends the 
freezing of the check for a few minutes daily or e,·cry second day with the 
spray, and thioo:, in some in:.:tances. is beneficial. Ortrn the n•lirf i!' tran:"icnt; 
the cm:e~ return. and at C\'ery clinic may be seen half a dozen or more oC such 
pa1icnt~ who have run the gamut of all measures without material improYe
ment. SeYcre case& ma.v require surgical interference. The nerve may be 
cli\·ided near the stYlomastoid foramcn and an anastomosis made betwc<:n it 
and the epinal Occes~ory. 

AUDITORY NERVE 

The eighth. known also as portio 111ollis of the seYenth pair, pas:::es from 
the ear through the internal auditory meatus, and in rcalitj• consists of two 
separate ncne:::-the cochlear and Yestibular roots. These two roots ham en
tirely clit1erent functions, and may therefore be best comidcred separately. 
Tl1e cochlear nerve is the one connected with the organ o[ Corti, and is con
cerned in hearing. The vestibular nen'e is eonnecicd with the \'C':stibule and 
semicircular canals, and has to do with the maintenance of equilibrium. 

The Cochlear Serve 

The cortical centre for hearing is in the temporo-sphenoiclnl 1obe. Primary 
disease of the auditory nene in its centre or intracranial course is unc'Jmmon. 
)lore frequently the terminal branches are affected within the labyrinth . 

Affection of the Cortical Centre.-The rnperior temporal g_yPuR repre~ents 
the centre for hearing. In man destruction of this gyrus on the left side 
rernlts in word-deafness, which may be defined as an inability to understand 
the meaning of words, though they may still be heard as sounds. The central 
auditon' path extending to the cortical centre from the terminal nuclei of the 
cochlear nene may be involved and produce deafness. This may result from 
invoh-ement of the lateral lenrniscus, from the presence of a tumor in the 
corpora quadrigemina. especially ii it inrnlYe the posterior quadrigeminal 
bodies. from a lesion of the internal geniculate body, or it may be associated 
with a lesion of the internal capsule. 

Lesions of th e nerve at the base of the brain may result from the prese.ure 
of tumors, meningitis (particularly the cerebra-spinal form), hremorrhage. or 
traumatism. A primary degeneration of the nerve may occur ju locomotor 
ataxia. Primar~· di~eai::e of the terminal nuclei of the cochlear nerve (nucleus 
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m:ni cochleari:-> dor~alis and nucleus ncrvi coclilt•aris n·ntrnli~) i.; rare. By 
far the 111o~t i11lere:"-ti11g form rc~ult~ from epi<lemil· ('Cn:hrn-.;pinal rncningiti..;, 
in which the lll'J'\C is frequently inrnlrcd. c·aw•ing permanent dcafncs..; . In 
young childrl'n lhe condition re:"ulb in deaf-muti~ni. 

I nternal Ear.-] n a majority of the ta:;;t·s 3..;5ociatcd with atulitnry nerre 
symptom~ the le..;ion i~ in the internal ear. either primary or the re:-;ult of c·x
lt·n,.ion of tfo•ea.;c of the middle ear. Two groups of ~ymptoms may he pro
duc:ed-liypen~~thl'::"ia and irritation, and dimini::::hcd function or nerrnn~ deaf
netis. 

(a) IfrrEB.l~RTllESL\. AND r1m1T.\TIOX.-This may be due lo altered func
tion of the centre as well as of the ncne ending. True hyprrtr:'ilhcsia-hyprr
acm;i~-is a condition in which sounds, sometime!:' <.'\·en tho~e in;rn<liblc to 
other nre heard with grcnt inlensily. lt occurs in h.n:tcrin and oc-

in cerdm1l disease. As mcnlionccl. in pan1\y:.:i~ of 
stapediu:-: l(lw nnlt'~ 11rny he heard with Jn dyRa1:0:.the~in. or 
onlinary '::'Ound:-: ca11~e an unplca~ant scn~ntion. as rommonly happens in con
nection with he;111aehe. "·}l(•n ordinary noi'"'e::: ~ire ha<lly home. 

Tinnitus auriu111 i~ a term employed to dc~ignate certnin suhjccti,·e sen~a
tion~ of ringin~. roaring, tic·kling. and whirring noit"es in the car. It is a 
very common nnd oft<.·n n di~trc~:"ing ~ymptom. ] t i~ a:-:-ocia'l.cd wilh many 
form::, of ear di ... ea~e and may re~ult from p ressure of wax on the drum. lt i~ 
rare in organic· cli:-c'a:-:c of the central connections of the nern'. Sudden in
teme i:tirnulation of the nene may came it. .\ form not uncommonh· met 
with in nwdicnl practice is that in. which the patient !wars a continual· bruit 
in the ear, and the noi::;c ha:.:. a systolic intensification, u1'ua lly on one side. I 
haYe twice been con~ulted hy physicians for this condition under the belief 
that they had an internal aneurism . A sy~tolic murm u r may be heard occa
sionally 011 au~e:ultntion . Jt occurs in condit ion::. of n na~m i a nncl nem asthenia. 
Subjecth-e noi~es in l he ear ma.v precede an epi leptic se iz11 re and are sometimes 
p resent in m igraine. ]n whatever form tinn itus exists. t hough slight and 
often rc,!rn rded ns t ri via l, it occasions an noyn ncc and often mental dis · 
tre::;5, and has C\Cll tl r ircn pat ients to 

T he diagnusi,., is readi ly ma<le; lmt often extremely difficult to deter-
m ine upon what condition the t inn itus clepench. rrhc relief or constitutional 
state~. such as anaimia. neurasthenia, or gout, may result in cure. A careful 
1ocal exnmi nation of the ea r should always be made. One of the most warn
ing forms. is the constant clicking, sorn~times audible many fret away fro;n 
the patient, and due probably to c-lonic spa~m of the mu~clCs connectCcl with 
the Eu-::-tachian lube or of the lerntor palati. The condition may pcrsii:t for 
ye~tro uncJi::mgNl. and then dil'-appear suddenly. rr he pulsat ing forms of tinni
tu:::, in which the ~ound is Jike that of a systolic bruit, a re almost inrnriahly 
subjectire, and it is \·cry rare to hear anything with the stethoscope. It is 
to he remcmhcrc•d llrnt in child ren there is a systolic brnin murmur, best 
11eard on:>r the ear, ancl in some instances appreciable in the ndnll. 

(b) no11x 1s11ED V l 'NCTJOX OH XEB\'Ot·s DL\FXE!-'R.-ln te~ting for nerv
ous dcafn('l'-~, i r lhc tuning fork can not he llC'ard wlwn plact•cl 1war the mcatus, 
but the \·ihrations arc aucli\Jle by placing the foot or tlw t uning fork against 
the itmporal bo1w, tit<' con('\usion rnny he drawn that the clcarne~~ is not <.lue 
to inrnlH'llll'nt of tlw nc•rYC. The \·ihrations arc C'Om·cyc<l through the tem-
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poral l1onc• lo tllC' coc:hlea aIHl H-::::tihule. The watch may he u:-:rd for the r::.ame 
purpo..:e. au1l if tht' mcatus .i:-: clo:-:ccl and thC' watch i~ iu•arcl hetter in contact 
with thf' mn::-toicl procc.•:-:..; than when oppo:-:itc the opl·n meatus. the cleafne~'l. 
i:-: prohnhly not nrrwiu~. Di:;turhancc of tl1l' funrtion of the auclitoH U('ne 
i~ not a \'('ry frequent Fymptom in hrain cliseaEc. but in all cai:e::; the iunction 
of the ncnc should be carefully tested. 

The re.tibulw· Xcrvc 

The most frC'q11cnt symptoms met with in as:;ociation with di:::.ease of the 
YC!'tibular ncnc nrnl its cmtral connections arc ,·criigo. ny5ta_f?"mm, and lO$S 
<Jf coordination of the muscles of the head . neck. and ('\'CF. 

Auditory Vert igo-Menifre's Disease.-ln JR!il 1 lenil1 re. n French phy
sicittn. dc:'rrihrcl an affPdion charactcrizccl hy noi8PS in the car, YC'rligo (which 
might he aJ-:soc·iatrd wilh loss of consciou8ne~:o), Y0111iting. and. in many case:;, 
pro,!?Tl':-Si\'C lo~:.: of hearing. B:'1r{my, of Yicnnrt. hns thrown much light on 
thi" :-11hject. lfc groups the eonclition~ in "·hirh the labyrinth mn_,. he nf
feC'tl•d uncl<'r the following head::: : (a) Acute infcc-tious clit:crt~cs. influenzrt, 
c·<.'rt•hro-:.:.pinal meningitis. mnmp:::. etc. (U) Chronic inf<'etiom:. cli~l'rt:.:c:" . :.:.rph
ilis pnrtic11lrtrly. (c) C'om:.titutional ronclition~ and aulo-intoxic·ntion:.:. Ih~m
orrha;.:-c into the lahyrinth (in leuk:rmia, purpura h:.l'morrhagira. pernicious 
aml•mia): ehlorosi8. thyroid intoxication8, arterio-!'rlerosijo:, etc. (d) Tumors 
and di:-case~ or the central nc1Tous s,·stem: tumor~ of the acom.tic nerrn. 
c·crl'hl'llum. pons. :mcl fourth wntricle. ·mcningilif.:. een•hellar ab~cC'ss, multiple 
8rlero:0.i=-. tahC'~, etc. (e) 'l'raunrntic injuriC'::.. frarturr of the ba-:e, etc. (f) 
HcrC'ditary degencratiYe cfo:eases and malformations of the internal ear. (g) 
lntoxications:. alcohol, nicotine, quinine, salie.Yiic acid group. arsenic (sal 
rnr~an ?) . 

SY:i.rrTO:\r~.-'fhe nltack wrnally ~cts in smlclcnl.'· with a buzzing noise in 
the ear1' ancl the pntient fcc!f.I a::; if he was reeling or ::.laggcdng. Ile may feel 
him!3elf to he reeling. or the ohjccts about him nrny scC'm to he turning, or the 
phenonicna nrny be comhinc(l. rn 1e altark is often $0 ahrnpt thal the patient 
falls. though. aR a rnlc. he has time to steady himself hy ,grasping some neigh
boring ohjcrt. C'on::ciourne~s is generally nrn.int.1inecl. but ma,r be momenta
ril.r lof.:t. Oc1dar symptoms arc usually present. J-crking- of the eyeballs. or 
ny ... tagnrn~. occurs. The patient becomes pale and nauscatecl. a clammy sweat 
hrrah out on the face. and Yomiting may -follow. The duration of the attack 
rnric•:' g:?·ratl.'" ~\ t time:.: it ma.'· be YCry short. hut it usually caueea the 
patil·nt to lie quiet!.'· for some time, as any movcmC'nt of the head brings on 
another ait:lck. 

Lahyrinthine ,·ertigo is usuall.'· paroxysmal, corning on at irregular inter
rnl~ . sometime~ or weeks or months; or sc,·cral attach rnay ortur in a rla,r. 

The di~turbanc:C!' of equilibrium. including the vertigo. are rlepl'nclrnt upon 
a distnrhanre of the functions of the Ycstibular ncn·e or of the organs with 
whic·h thi~ nC'rre i~ conncctccl. either in Hs peripheral cfo:.frih11tion or hy means 
of it~ <'Cntral rmmrclion. The auditory symptoms often accompanying- it are 
douhtlc~s nlwnrs due lo in\'Oh·cmcnt of the cochlear ncrre or its ncripheral 
or C'l'ntral rom~cctions. 

])1.\G'\O~I~.-'T'he romhinntion of tinnitus \':ith giclclinc.::il.. with or without 
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gm:tric <fa-tnrhane:r. is sufficient to establish a <liagnol-i!". There are other 
forms of Yrrtigo from which it must be di::"tinguishefl. The form known as 
ga::tric Yertigo. which is ai::~ociated with dyspepsia and ort'ur~ mo~t commonly 
in per~ons of middle age, is, as a rul e. readily distingui::.;hc1l by the absence 
of tinnitut= or e\'icknccs of disturbance in the function of the auditon' nen·c. 
This variety of vertigo is much less common than Trou,.seirn·s dcs~ription 
would lead us to lwlievc. It is important to note the close connection of 
vertigo with ocular defects. 

The carclio-rn~c·ular Yertigo. one of the most common forms, occurs in 
ca::-cs of valrnlar clisem:e. particularly aortjc insufficiency, and as frequently 
in arterio-i::.clcro:!iE. 

~\.ural q~rtigo 1m1st be ca refull y distinguished from aUac_•ks of prlil mal, 
or, indeed. of defi nite epilepsy. It is rare in petit 111al to lrnYc noises in the 
ear or adual giddiness, but iu the aura preceding an epileptic attack the 
patient may feel giddy. Giddiness and transient loss of con:3ciousness may 
be a:::sociatcd with organic disease of the brain, more particularly with tumor. 
Yomiting also may be present. A careful in"estigation will usually !rad to a 
correct diap:1101:;i:.:. B i1rclny·s special tests for the functio nal actiYity o[ the ves
tibula r ner\'e arc of grent use in the hands of a skilled oh:::crYet\ particularly 
hi::; caloric te!St (irrigation of the external meatus with cold or warm water, 
and oh:::c·ning its effect on the production of nystagmus) . 

PROG~O~Js.-The. out look in J\ICnierc's disease is uncertain. While many 
cases recoYer completely . in others clea!nrs.,.: rc::;uit;;; and the attacks recur at 
shorter interval~ . In aggrarntcd cases the patient constantly suffers from 
vertigo. and may e,·en be con fined to his bed . 

T1rnAT:m-:."'T.-Bromide of potassium, in 20 gra in (1.3 gm.) doses three 
times a day, is.sometimes beneficial. If there is a history of syphi lis the 
fodides should be ndrninistered . The salicylates are recommended, and Charcot 
advises quinine to ci nchonism . In cases in which there is increase in the 
arterial tension nitroglycerin may be given, at first in very small doses, but 
increasing gradually. lt is not specially valuable in :ME!nie re' s disease, but in 
the cases of giddiness in middle aged men and women associated with arterio
sclerosis it sometimes acts very satisfactorily. Correction of errors of refrac
tion is someti mes fo llowed by prompt r elief of the vertigo. 

Endemic Paralytic Vertigo.-In parts of Switzerland and France there is 
a remarkable form of vertigo described by Gerlier, which is cha racteri zed by 
attacks of paretic weakness of the extremities, fa lling of the eyelids, remark
able depres,.:ion. but with retention of consciousness. It occurs also in northern 
Japan, where )Jiura says it dernlops paroxysma1l_v among the farm laborers 
of both sexes and all ages. It is known there as l.ubisagari. 

GLOSSO-PIIARY:\'GE.\L NERVE 

(:\"ern1s glossophal'yngeus) 

The ninth nerve contains both motor and sensory fibres ancl is also a nerve 
of the speei ahern~c of toste to the tongue. Jt supplies, by its motor branches, 
the stylo-phnryngeus and the middle constrictor of the pharynx. The sensory 
fibres are dielributed to the upper part of the pharynx. 
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Symptoms.-Of nuclenr 1fo•t.urbanre we know \'ery litti('. The pharyngeal 
i-ymptorns of lrnlhar paral.\:!i:-; ~tre probably as~ociated with ilwoht'llll'l1l of the 
nudc•i of thir.:. m·rH. LC':->ion of the nerve trunk itself i~ ran', hut. it may be 
('OlllJll'l':-""'('d liy fUlllOI'~ Or inrnl\'ed in JllCllillgitiS . Ui~lUl'bflllCC Of the f'('llSe of 

lai-tP mny n':--ult from Joi::.-; of function of this nen·e. in which case it is chieHy 
in tlw po"'lt.'rior !'art of the tongue and soft palate. 

'l'he gC'1wrnl tli:-<lnrlianC'C'S of the sense of la8lc may here be bril'fly referred 
to. L o:-;:-; of the ~<'ll!'(' of la:-;t.e-ageu.sia-may be cau~cd by disturbance of the 
1wripll('ral end Ol"g":rn~. as in aITcctions of the muco:-:a of the tongue. Thi~ is 
''rry ('ommon in thr dry tongue of fever or the ful'l'rd tongue of dyspepsia. 
under whiC'h C'irrumRtanres, as the is, eYerything tastes alike. ~lrong 

il'ritanl~. too, s11<'h a~ p<.'pper, tobacco, vinegar, may dull or diminish the 
~(_•Jl/.l(' or fa:-:tc. Cot11plclP loss may be due to inYo\vement of the DCl'\'CS either 
in Uwir cour:.-e or in lhe centre:.:.. PerYcrsion o( the :.:.e n ~e of Laste-parageusis 
-is rnrely found, exeepl as an hysterical rn:rnifestnlion and in the insane. 
l nr·n·n~<'<l ~e11~itin:1 nC'i<!-' is sti ll more rare. 11 here arc occasional subjecth·e 
!'!Pn:-alion!'i of tnl-'l<', occurring as an aura in epilepsy or as pari of the hallu
«innlion~ in the in~nne. 

'l'o test lhc >CL1'e o( taste the patient's eyes should be closed and small 
quantitie~ of rnriou~ :;;ubsta nces applied to the protruded tongue. The sensa-
1 ion should lie pcrceiYe<l before the tongue is withdrawn . The following are 
the mo~t suiln\Jlc ksb : For bitterness, fluinine; for sweetnes5i. a strong soln
tiun or ~ugar or ~arehari n ; for acidity. ,·inegar; nncl for the 8nliue test, com-
111011 ~all. One ol' the most important tests is the feeble galvanic current, 
which girns the well-known metallic taste. 

PNEUMOGASTRIC NERVE 

(Neruus vagus) 

The tenth nerve has an impOI'tant and extensive distribution, supplying 
lhc> pl1Myn-x, larynx, lungs, heart, resoplrngui:.i, and stomach . 'J'he nerve may 
hc> in\'olved al its nu cleus along with the spi nal acce:-;sor.v and ihc hypoglossal, 
forming wliai i:.:. known a:.:. bulbar paralysis. It niay be comprc>$scd by tumors 
or anC'nriP:m, or in the exudation of meningitis, simple or syphilitic. In its 
co111'H' in thr neck the tnmk may be involved hy tumor::. or in wounds. It has 
hC'en ti('d in lignture o[ the carotid, and has been cut in lhc removal of cleep
P:c>rtlPd lumor:.:. The trunk may be attacked hy nC'uritis. 

The affc>dions o[ the vagus are best consicl('rC'cl in connection with the 
clislrihnlion of the P:eparate nerves. 

Pharyngeal Branches.- Ja combination with the ~foO'o-pharyagea l the 
hrancl\('~ from thC> rngus form the pharyngeal plexus, Crom which the muscles 
nn<l mnrosn of the pharynx are supplied. Jn paralysis due to invokement of 
tJ ji~ ('ii liC'r in the nuclei. ns in bulbar parnly:..is, or in the course of the nen·e. 
a~ in diphlliNitic: ncuriti~. there is difficulty in swal lowi ng and the food is not 
pa~~rcl on into the Cl'?'Ophagus. If the nene on one :.:idc only is involved the 
ckglulition is nol murh impaired. In these cases the particles o( food fre
qnt'nlly pn~~ inlo the larynx, and, when the soft palate is involved, inio lhe 
posterior narcs. 
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lOoO DISEARES OF TJrn NER\'OUR RYR1'Jrn 

SPASM of lhc pharynx is a1ways a functionnl di~orcll•r, U!'U:1lly occurrin!! 
in hrterical and nervous people. Gowers mentions a rn"c or a gentleman 
who could not C'al unless alone, on account o.f the inability to 1-1wallow in the 
pre~Cll('(' of others from spasm of the pharynx. Thi~ Rpnsm i:<- a well marked 
feature in h}1clrophobia, and i t occurs also in pscudo-hy11rophohiu. 

Laryngeal Branches.-Thc ~uperior laryngeal nenc suppli<·s the mucous 
membrane of the larynx abO\'C the cords and the crico-thyroid mu~cle. The 
foferior or recurrent laryngeal cunes around the arch of the aorta on 
the lcfl side nnd fhc :-;ubcl<wian artery on th e riglit p11s~e~ along tlw lrndm1 
an<l supplies the mucor-:n below the cords and all the mt1srlrs of thr l:lrynx 
except the crico-thyroicl and the cpiglotti clean. ExpcrimcnlH lrnvr Rhown Ll1nl 
these motor ncrrrs of the pneumogastric are all de1·ivecl from the spin.11 
acccsrnry. The rcmal'knhle course of the recurrent laryngcnl nrrvcs rr1H1<'1's 
thrm linhle 1o prC'HRlll'C' by tumors within the thornx, partiutlnrly hy nnruristtt. 
The following ar·e the most important forms of pani!ysh.,;: 

(a) ]~ILA'l'EllAI; 1).\BA LYSIS OP THE .\BDl.CTOBS.- l n 1his condition 1he 
poste d or crico-nrytcnoids arc invohed and the glottis i~ not openrc\ during 
inspiration. 'l'he cords may be clo~e together in fhe position of I ho1rntinn. 
nnd during inspiration may be brought ercn nearer together hy the pn·~~un• 
of air, so that there i~ only a narrow chink through which the air wlli~lil':" 

· with a noisy stri der. This dangerous form of Jaryngral paraly:-;i~ occurs Ot'ea
sionally as a re~ult of cold. or may follow a laryngral e:atarrh. 'rlir po~trrinr 
muscles have been found clegrneratcd when the others wri·r lwallhy. 'l'hc eon
clilion may he proclncccl by prc~sme upon both ragi. or upon holh recurrent 
nerves. As a central nffection it occurs in tahes and bulbar 1rnrnl_y~if:l, hut ma.'· 
be seen also in h.rstcria. The characteristic symptoms are jn~piratory Rtridor 
with unimpaired phonation. Po~sibly, as Gowers s11ggest8, many eases of 
so-called hyl:itcrieal Rpnsm of the glottis are in Tenlity abclucfor paralysis. 

(b) UNJLA'.l'ERAJ, ABDuc·ron. PAIL\l,YSIS.-Thi R frequently rcsull8 from the 
pressure of tumors or involvement of one recurrent nerve. Anc111·ism i:=:. by 
far the most common cause, though on the Tiglif the rn'rve may he in-
volved in thickening of the pleura. The symptoms arc 01· rougl1neRs 
of the voice, such ns iR so common in aucurism . Dy~pnU'a is not often p1'<'Rl'nt. 
rn\(' cord on the affected side does not ID O\'e in inspirntion. HulisC'quenily till' 

adductors may also become inrnl\'ecl, in which case llie phonntion is still morP 
impaired. 

(c) ADDUCTOR PARALYSis.-This results from inroh·emrnl of lhr lai<'ral 
erico-nrylcnoicl and the arytenoid nrnsele it~elf. lt is common in lrr~ll'ria. 
rmrticularly of women, ancl causes the hysterical aphonia, which may e~rne on 
suddenly. lt may result from catarrh of the larynx or from oreruH~ or llu· 
,·oice. In laryugoscopie examination il is seen, on al tempti ng phonation. thal 
there is no power lo bring the cords together. 

(d) SP_\~Jir OL? T11g ) l nsCLES OF nm L.\.HYNx.-Jn this lhe ntlcludor mus
cles arc in volved. Ji is nol an uncommon affection in chiltln.:n. and Jia 8 al
rendy hecn referred to as foryngismus stridulus. Pnroxysmal attack::; of 
lu r~·ngeal spaRm arc rare in the adult, but cases are clcscri bccl in whfrh fhl' 
pal.ient. usually .a young girl, ·w:ikrs at night in :m aUnck oC inlrnRe dyspntL'a. 
which may pp1·:-;1:-;l long lo proclnee ryano~is. Rlales that flH'y 
may replace. altad.:s of 'l'!iry occu r in n Conn in JocO-
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motor atu:xia. f'orming the so-ca lled laryngeal <·ri,:;(•s . ThC're i~ a l'O!Hlition 

known as spa:-lic· aphonia. in which, when the pal il•nt attempts to ~pl'ak, pho
nation ii-; roH1plt•t,•ly pre"l'ntecl by a spasm. 

Dh•turbance of Uw een~ory nerves of the larynx i~ rr1re. 
(r) ~\ x.EsT llLSIA may occur in bulbar paraly~is ancl in diphth('ritir iwurili,:; 

- a !-:l'fiou:-; ronclition, as portions of food ma.\' C'nle r tlw windpipe. lt j,:; u..:u 
ally U'.":-Oc·iated with dysphagia and is somctinw:; prl':'£>nt in hy:olt'!'ia. ] lypl·r
ref:t hesia o[ the h1rynx is rare. 

Cardiac Branches.-'rhc cardiac plcxns is formed by the union of hrnnchcs 
of the rnf{i and of the i;;ympatlll'l ic nencs. The n1gu:; fih rPs i:.uh~·{'l'H· motor, 
senso ry, nnd prnhalily I rnplii c fundionR. 

~ l oT011.-The fihr{':-:, whic·h inhibit, control. and rrgu lal C' the ranliar adion 
pa~~ in the vngi. lrrilntion rnay procluC"c ~ l owi ng or lhr adion. Czcnnak 
rould :-:low or even nnr~t lhC' hrarl's action for n few Leaf~ by pre:-:sing a i:.mall 
lumor in hi s nrc·k nga inst one pnem11 oga!=ifl'ic ncne, nnd it is snid that Uir 
~11 mc can he prOlluced by forcilile bilateral pre:-::-:t1re on lhe rnrot id canal. 
There nre in i-;la nces in which persons appenr lo lrnn:o had rnlunhny control 
O\'Pr the adion of lhe heart. Cheyne mentions the cai::e of Colonrl Town~hcncl, 
"w ho cou ld die or expire' when he pleased. :rncl yet by an (1 ffort or :o:ornchow 
come to li fe again, which it seem~ he had ~omrlimc~ tri(1d before IH' had ~ent 
for 11~." Hetanh1tion of lhe ht.•a rf\.; act ion ha~ :d:-:o follmn•cl accidrntnl liga 
ture of one vagus. I r ri tation of the nuclei may nl~o he acrnmpanirtl with a 
neurosis of this nen-c. On the other hand. wllC'n thC'l'C' is c·omplelC' par:Jl_r~is 

of the rngi, lhC' in hibitory adion may he almlishrd and tl1l' tle·c•rll'ralory inHu
cnccs h:we ful! ioiway. The hra rt"s adion is then g1·C'atly inc·rcn::;e(l. ' r his is 
~een in so me inl-\l:.rn<'C'!' of diplithrrilic· ncurilil-\ and in inrolYrmcnl o[ the ne1·\·e 
by turnor~. or it1' ac('ill('nlnl l'('mm·nl or l ignture. Complete loss o[ function 
of one how<'YCT, mny nol lie fo ll owed by nny symptoms. 

symptoms on tl1 (' part of the cardiac branches a rc Yery varied. 
Norn1all y, the hcarl"l-\ action without lhc pa rli ripntion of 
consc ioui-inrs:-;. hut lhc unpleaF-~mt ~ensalion ~ of pnlp ilal ion and 
pain nl'e co1wryc•d lo the lm1in lh rou:di ncn ·c. ll ow far lhe fibrefl. of the 
pnrnmogasl rir nn' inrnh<'<l in ang-ina it is impoP.::.ible to say. The var ious 
di~turh:.rncc~ of ~<·n!-!n li on nrr dri:ocrihecl um1Pr fhe cardinc nrmos('s. 

Pulmonary Branches. -Wr know Yrry liUlf' of the pulmonary br:rnches 
of the n1gi. Thr motor fibre:-: nrr i-i<tlC'cl to conlrol the act ion of the bronchial 
muse· ) ('>~. and it ha!' long ,bC't.'n hrld that a:,:lhma may be a ncuro~is of thei'e 
fihres. TIH' ,·arioui; allrralion~ in the re:'pirafory rhythm arc probably clue 
mol'e to rhang<'s in llw ernire lhan in the 1wn·es thrm:::rlre:::. 

Gastric and <Esophageal Branches.-The musrular moYcmcnts of the~e 

part~ are JH'l':.;idccl O\'C'I' by the vagi and vomiling is indurrcl through them. 
u~ually reflexly, but al ~o by direct irritation, as in meningitis. Spn~m of the 
ll':'Oplwgn~ g<·1ie1·ril ly occurs \\·ith other nervous phenomena. Gastr1.1\g-ia may 
sonwli mes be cl11r lo c1·arnp of !he 8tomach, hut is more common ly a srn-=.ory 
disturbance of lhi:-.; nrn·c 1 due to direct irritation of the pe ri phrral crnh, or 
i ~ a 1wura lg in of tilC' il'rminal fihr<'s. Hunger is sai d fo h(' a ~cnsntion riro11:-:rrl 
by th<' pnC'umoQ"asl ric, an cl i::.omc forms of nervous cly~pepsia prohahly dPpf'ml 
upon clii.;furhl'cl funC'fion of !his nl."n'e. 'l'he severe ga:-; tric cri ~l'S whi<'h occm 
in loeomolo r ataxia are dtw lo central irritation of the nuclei. 



SPI NAL ACCESSORY NERVE 

( . .Yerrus acct'ssorius) 

Paralysis. - ThC' :=;mallC'r or intl'rnal part of thi s nen c joins the rngus and 
is di~lrihut('(l through it lo the laryngeal mu~c l es. The larger external part 
is (li:-lrihuf(•d lo t he :-;tC'rno-n1 n:.:toi d and trapezius mm:cles. 

Th C' nuc-lei or lil<' ll<'l'H'. partirularly of the actcs~ory part, may be in-
rnln•cl in hullmr 'l'he nuclei of the external portion, situated as 
tlwy ::ti'C' in I he C'orcl . may be attacked in progressire degeneration of 
t liC' motor nur lf'i of cord. The nerve may be involved jn the exudation of 
mening-itis. 01' IJp COlllJ>H'!.!SC'd by lumors, or in cnric>s. The S!f1!1plo111s or paraly
:=:is o( the ric·rt·~sory por!ion which join~ t he vagus have already bcen given jn 
the acrount or UH' palsy or the laryngea l branches of the pneurnogastri c. J)i :-:

('31'(' or comprc•:.::-:ion of the extem al porti on is followed by pa ralysis of Uie 
sll'rno-ma:-:loi<l and or t.he trapezius on ihe same side. J n paralysis of one 
"tcrno-masloicl tlw patiC'nt rotates the head with difficulty to the opposite 

~ide, but the re is no lortic·ol\i,-:, though jn some cases the head is held obliquely . 
. \~ the trrq)('ziu~ i::: supplied in part from the cen ·ical nerves, it is not com
plt.•fl' ly paralyzed. but the port ion which pa~ses from the occipita l bone io the 
arromion is fu n dionlC':-:~ . The paralysis of the muscle is well seen when the 
patil·nt draws a 1lr{'P bre1:1th or shrugs the shoulders. The middle portion of 
the t.rapezius is a1~o weahn('<l, the shoulder droops a little, and the angle 
of the ~c}1pula is rolalrd inward by the action of the rhomboid~ ancl the Ievator 
angu\ i i::e;1pul:t'. EIC'valion of the arm is impnirl'cl, for the rt.rapezius does not 
fix the ~cnpuln 11~ a point from which the clclloid ca n work. 

] 11 pr·op/{':-siH' atrophy we sometimes see bilatera l paralysis of 
thC':-:c muscle:;. 'l' liu~. the stcrno-mastoids are affected, the head tends to 
fall back; when the lrnpczii are involved, it falls forwa rd, a character ist ic 
:itlituclc of thC' ]l('a<l in many cases of progressive muscula r at rophy. Gowe r.:; 
rnggest~ tlrnt lf'!liionf; of the accessory in difficult labor may acco unt for those 
ra~C'S in which du1·ing the first year of life lhe chi ld ha s great difficulty in 
holding up thC' head. In children thi s drooping of the head is an importru1t 
f;_yniplom in crnira l nwningitis, the result. of ca ries. 

' l'hC' 'l'H l·:,\'1'11 11-:~·T or the condition depends rnuc: h upon the ea use. Jn the 
c·f'ni ral nur!C'ar alrnpliy but little can be clone. J n paralyf:is from pre~sure 

the srn1ptorns may gradually be relieved. The paralyzed muscle::5 should he 
!='timul:ttC't! by eh'l'i ric·ity and rnas~age. 

Accessory Spasm (Turlicol/is; l\"ryneck).-Th c forms of ' pasm affeding 
llie c·prvi(';li m11:-d1•R :tre hest com:iclered here>. as the mu~·clrs suppliPU by the 
<Wc·(•:.; . ..:o ry :Ht' C"hidly. thougl1 not ~olel y, responsible for lhe conditi on. The 
following fortn~ 111ay \ip d<'stribecl in this section: 

(a) ('0Nc;1:x1T\L 'l'owncOLLIS.- Thi s comlition. also known as fi xed torti 
r·olli$. d(•pc'nd:-; upon the i::hort(' ning ancl atrophy of the sterno-maEtoid on 
(J Jl C' ~i<ll'. It orrur~ in clti l(lrf'll and may not be noti ced for SC'H' ral years on 
nc·ro11nl of the shorl nt»s of lhr nrek, the often alleging that it has 
on lv n'c·(·nlly C'OHH' on. rt affeeb the f:: ide almost l'XC'lu i;; ively. A re-
1ll<l rka hh, c-irc·11mc.; lanrC' in c·onnerlion il is the ex istence of fa~ia l 3 ~rm-
melry noted hy \\'il ks, which appears to be an essential part of this conge~ital 
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form. Jn cong<.'llltal wrynec·k the stcrno-nrn:-:toid is shortPJJC'd. hard and firm. 
and in a condition of more or IC':-:S adrnnl'ed atrophy. This 111w•t he tfo-un
gtii::;herl from the lol'a l thickeni ng in the slrrno-rna!-iloid dtH' to 111plun>, whil·h 
may Ol'C:u r <1l the lime o[ birth and produce an indnn1tio11 or nrn:--t·le t:allu:. . 
. \!though the $lcrno-ma~toi c1 i$ almo:i.l alway!:' affected . there arc rarr t~i:--cs 
in which the fibrous atrophy affcc:ts the lrap~'ziu:-;. 'L'lii~ J'nnn of Wl'.\"lll'tk in 
il:-:clf is un important, since ii is readily rclic,·cd by tcuolomy, but (folding-
Bird states that the facial asymmetry persists, or, imlt'l'll. 111:1y 1 a:-:. shown hy 
photographs io my c::asr, become more c\·idcnl. \\'ith rC'i'L'rt'IH:c to the pathology 
of lhc afl'cc:tion, Golding-Bird concludes that the fat:ial a:".ymmdry and the tor
ticolfo• arc integral parts of one afkct ion whith ha8 a c:cnl ral origin, and is 
the co unlerpart in the head and neck of infanlilc panil_y:..;i:-; \\·ith lalipl'::> in 
lhe fool. 

(b) SPAS1i10D1C WBY N EC' IC-'l'wo variclio:-:. or i liiH !-;pa:..;111 oc·c·ur. Uic lonic 
ancl the clon ic• . whi C' h lllHY alt.crnatc in the !'<IJllC' <«l:O:(': or. as is mo:..;l to111rnon, 
they are separate ancl rr n;ain ~o from the ou ll'el. T l\(' i:..; 1110:-:.I frequent 
in adu l t~ and , accor<li 11g to Oo\\·er:..;, more co111111nn in In ~\nll'ric-a 
i t is ccrlain ly more frequent in males. ] n females il ma\' hl' an h\':..;lerit<d 
manifcolation . ' l'hcre may be a nrnrked 11curnlit f;11nily 

0 

lii:..;tnry. l;ut it iti 
usually impo--s ihl e lo fix l1pon any definite citiologi(·:d fac-tor . HomC' t:a:-:c·:..; 
ha,·e followed c:old; others a blow. Bri~i::aucl has 1h•l'<·rihl'd what he c·alls mrn
tal lorticollis. It i~ usually mcl with in ncurasthcni(· pa!it'nt:-:. and in rldcrly 
per;:;oni::, and con~i:-ts of a clonic f:pnsm of the rotators or tlw lu·ad . 

The symptoms arc well defined. Jn the tonic form tlu .. • <·ontrnded s.terno
rnastoid draw5 the occi pul toward lhc sliouldel' or the nffedt'd side; tiH• th in 
is rai~cd, and lhc face rotated lo lhe other !'houldn. '!'hr !'(Prno-ma~toid may 
be affrclcd alone or in association wilh the \\'IH•n the lattrr is 
implic<ited the head js cl cp rc~sccl f:lill more llw !'amc sitlc. 1n long-
sta nding Cl:l!'CS these rnuf:c lcs arc prominent and H'I',\' rigid. ' l1lil·n• he 
some cu rvalul'c oJ' lhc sp ine, lhc com·exi ty of which is townnl the ~ound 
Th e cm;cs in which lhc spa ~ rn is cloni c arc lllU Ch mol'e nnd :-;c•riou:". 
The ~ pa sm is rare ly li1nitcd lo a e.i nglc mu:.;clc. The is al111o~t 
alway:; i1wol\'Cd and rotates the head rn as lo npproxirnate the lll<l!'toid proc
C':is t~ the inner end of the cl:wiclc. turning the !'ace lo l\I(' oppu:-:ile :-idt• and 
raising the chin. \\'hen with this the tmpcziu!-1 is afl\:-c·lt•<L the' ill'prt'1'1'io11 o{ 
the hrad toward the s<1 mc f.: icle is more marked. 1 1'hc !wad i!:' drawn f:Ollll'Whal 
backward; the shoulclcr, too. is raised by jis action. .\ N·onling- lo Uowcr:-:, the 
splcnius is a!"t:oc iatcd with the sterno-maslnid ahouL half a!" frl•qucntly as the 
trapczius. J ts ndion is to ind inc the head arnl rotate il ~lighlly inward 
the same side. Other muscles nrny be inrnhccl. ~uth a:-:. the t:tah•nu::- <llld 
platy:m1a myoidC's; and in rare cnr::es the head nwy he rotated liy the dc1·p c·en·i
cal rnuf:clcs, the rcclus and bbl iquus. 'rhcre arc ca~es in whi('\1 the !"patim i::; 
bilateral. ca us.i ng a ba ckward moYcrnent-the rdro-C'ollic !'pasm. 'l'his rnny 
he either tonic or clonic, and in extreme ca~cs the face• is horizonta l and looks 
upward. 

rr'hese clonic conlractions ma y come on without 
for a time by frregu \ar pains Or sf iffness Of the ll<'ck. 'J'he 1110\'CJ11Cll{S 

rec ur every few moment s, and it is impo~siblc to keep llir for more 
than -a minute or two. Jn time the muscles undergo hypertrophy and may be 



dil'linctly larger on one i-idc than the other. In HOtllC ca:--t·:; U1t> pain is com.id
crable; in others there is simp ly a feeling of fatigue. 'l'lw :--paHll!l-1 cc·a:--c dur
ing Hlcep. .Emotion, excitement, and fatigue incrl'Hf'C them. The 1'pa:--m may 
c.\tend from the mui::c:lcs of the ncc:k aml inrnhc those of the fac:c or tlw 
arms. 

The disl'a$C rarics much in its course. Ca:'cs occal'ionally get well, but 
the great rnajoril)' of them per~ist, and, C\'Cll i( temporarily rnJiC\'Cd, lhe 
disease frcqucnlly rceurs. The afkdion i6 rn;ually regarded a:-; a functional 
ncuro~i!-i, but it is possibly clue lo disturbance of the cortical centres presiding 
OYcr the llllt~clcs. 

1'real111c11l.-'l'emponuy relief is somci illlCS obtained; a pcr111ancnt cure 
is exceptional. Vari ous drugs ham been used. but with bl'ncfil. Occa-
sionally, large doses of bromide will Jessen the inLcnsiLJ1 the Rpusm . .Mor-
plda, subcutanco uR!y, has been successfu l in Rome reported C<l t'l'1', hul there 
is the great.. danger or establishing the morphia hahiL Onlranism may be 
tried. Counter-irritation is probably uselc~:::. Fixation of the llC'atl rncdrnn
ically can rarely be borne by the patient. 'J'hei;:e ob~tinnte (;aRcs fall ulUmately 
into the hands of the Ru rgcon, and the operat ions o[ :-:trl'tching, divi:-;ion, and 
exci~ion oi the accc;.:.~ory nerve and di,·ision o[ the .111usde~ haYe hecn tried. 
T emporary relief may follow, but, as a rule. the c·nndition return:--. Hi:-:icn 
Hm:::.cll thinks that J'CRC'eiion of the posterior hrantlws or lhc: upper cel'\'ita l 
nenes is most likely to giYe relief, and this ha~ been done hy Keen and 
other:!. 

(c) The KODD l::\U SJ'.\Ri\l o[ c:hildren may hen1 be rnenlionccl as i1H'oh ing 
chiefly llic rnu~cl('~ inucrvatcd by the accC!:'5or_v nC'rYC. It may be n simple trick, 
a form of hahii spa5m, or a phenomenon oi epi lC'psy (K nutan~). jn which 
case jt is ast:oriutcd with tran~icnt Jo::;s of eon~ciousnct's. A t'irni lar nodding 
spa8m may occur ju ol~ler children. Jn women it s.ornclimcs occurs as au hys~ 

tcrjcul ma.niicslatiou, ...:omn·ion ly as part of the so-callc<l salaam convulsion. 

HYPOGLOSSAL NERVl' 

Thi s is the motor nerve of the tongue and for most or the nn1~clcs altachecl 
to the hyoid bone. lls cortical centre is probably lhc 101rer parl of the ante
rior centra l gyrns. 

Paralysis.-( a) ConTICi.\L LESION.-The tongue ii; ortcn invoh·cd in hcmi
p1cgia, and the paralysis may r esult from a lesion or the cortex itscli. or· of 
the fibres a!:1 they pass lo the medulla. It docs not oecur alone and is con~id
ercd with hemiplcgia. 'rhcrc is this difforcncc, however, between lhc cortil:al 
and other forms, that the muscles on both sides or the tong-uc may he more or 
lc5s affected but do noi waste, nor arc their electrical reactions disturbed. 

(b) N°L'CLEAH ancl JNFBA-NUCLE.\U lesions of the hypoglo~sal re::;ult from 
slow progressive degeneration, as in bulbar paralp;is or in locomotor ataxia; 
occasionally there is acute softening from ohstruclion of the ve~scl:- . The 
nuclei o[ both nerves are usually affected together, hut may he allacked se pa
rately. 'l'rauma and lead poisoning have also been assigned as causes. rrhc 
fibres may be clarnaged by a tumor, and at t11c haRc rncningilis; or the nerve 
jg sometimes involved ju the conclylar foramen by ol lbe ~kul l. H may 
be involved jn its course in a scar, as in BirkcU's case, or com1nessccl by a 



furnnr in tl1f' parotid rrgion. A~ a rc:;ult, there is l o:-:~ Or fundion in the 
m·nt• fihn·;-; and tla• tongue unclrrgoes at rophy on the afl'c<:irll :-ide. It is 
protrucll'1l toward the paralyzed side and may ~how fihrillnry twitching. 

' l'he S!J111pfu111s of inrnhcmcnt of one hypogfo:-:sal, either al its c:cntre or in 
it s c·ourH'. ill'C' tho:-:e of unilateral paraly:-::is and atrophy of tlit• tongue. When 
prolnuh.·11. it is push('1l toward the affected si<le, and there arc fihr ilb.u·y twitch
ing:-;. The atrophy is usually marked and the mucom; membrane o~ the af
frd(•d side is thrnwn into folds. Articu1ation is not much impaired in the 
unil;il(•ral affedion. There is a remarkable triad of ~ymptoms, to which 
llughling~ ,Jnl'kson first called altention-unilalcral hemi-atrophy of the 
tongue•, loss of power in the palate muscle, with paral.vsh; of the larynx on 
the ~ame si de. \\'hen the disease is bilaternl, the tongue 1i cs almo~t motion-
11'!<~ hi lhe floor or the moulh; it is atrophied, and can not be prolrud cd. 
:--;J W('C· h nnd rna!'t ication arc extre mely cliflie11lt and dcglulilion may be im
paired. rr the seal of lhe disease is above the nuclri , there may be litlle or 

The C'Ondition is seen in progrcs~ivc hulbar paralysis and occa-
~io 1rnlly progTe:.:sirn 1I1u ~cular atrophy. 

'J'IK diar111osis i:-; r('i:ulily made and the :;.itunlion of the lesion ea n usually 
hr dclt'rmi1wd, si nC'e when supra-nuclear th ere is a~~ociakd hemiplegia and 
no wa~iing <if lhe mnH:k~ o! the tongue. XuC"\ear 1l i sea~c is only OCC'asiona ll.\r 
unilakral; most (·om mon\y bilateral and part o[ <l bulhar p:tral y:.;i~. Jt ~hould 
J,e horne jn mind lhat the fibres of the hypoglossal n1ay be i1wol\·c<l within lhc 
1m•dulla after lca\·ing their nuclei. ln such a ca!-le lhcre may be paraly:.:is of 
the tongue on one side and paralysis of the limhs on lhc oppo:.:itc f' ide, and the 
tongue, wh('Jl protrucled. is pushed toward lhe sound side. 

Spasm.- Thi :-; rare affection may he m1ilateral or hilatc ra l. It is mo::;t 
fr(1quc ntly a part of i::ome other eonvul ::: i\'c di~orclcr. Rurh as ep ilepsy, chorea. 
or izpasm of the fac:ial muscles. Jn some cases .of stutteri ng, spasm of lhe 
tongue precedc!-i the (•x plosiYe utterance oi wonls. IL may occur in hys-
tct"ia. and is fl.ai d to follow reflex irrilalion the fifth ncrvc. The rnost 
n'ma1·J..:ahlc (·a~cs arc lho~c oi paroxysmal clonic 8pasm, in which the tongue 
iH rnpiclly U1rn::-t jn and out, as many as forty or fifLy times a minute. The 
progno:5i8 i8 mmally good. 

IV. DISEASES OF THE SPINAL NERVES 

CERVICAL PLEXUS 

Occipito-cervical Neuralgia.-'J'hi s im·olYes the nerve territory 8upplied 
hy the occ:ip ilal is major and minor, and Urn aurieularis 111ag11u8 ncnc:-;. 'l'he 
pains arc tliil'n.v in the hack of the head and neck and in the car. The concli~ 
tion mav follow cold ancl is sometimes <1$8ociate<l with ~tifT ness of the neck 
or torti~ollis. l'nle:::s connected with it there ex i st~ clisea~c of the bones or 
unlc~~ it is clue lo prC!'Sure of tumors, lhr outlook is usually good . ~!'here 
arc tc11<lcr points midway between Lhe mastoid process and the spine and just 
ahoH' thC' parie!al c111 incnC't'. and between the 1-1-Lerno -111 a~toid and the trapczius. 
Tlw affe1.•tio11 may he due to direct pressure in carrying- heavy wcigh l;... 

Affections of ·the Phrenic Nerve.-Paralysb may follow a lesion in the 
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anterior horn:-; al the Je,·el of the third and fourth c·f'ni(·;i\ nr llHl\' hr 
clue to comprr!-lf:ion o[ the ncrn• by tumors or anruri~m. ~Inn• p;1raiy::;is 
re:;ults from Jl('lll'iti~. diphtherilie or saturnine. 

\\'hen the cliaphrng111 h~ paralyzed respiration is earrit•d 011 hy ihc inler
costal and accessory musdci'. \\"hen the patient is quiet and at rl'~l little may 
be noticed. but the ahdomen retracts in inspiration and is [on·ed out in cxpira~ 
tion. On exertion or C\'Cn on attempting lo move there may hl' rly:-:pn1t•a. If 
the paral.r~is !=els in suddenly there may be dyspn(('a and Ji,·idity. which is 
l!Rttally temporary (W. Paskur). Intercurrcnt attarki;; or hronc:hili:-i ~C'l'io u sly 
aggravate the condition. Diflicult31 in coughing, owing lo the impo:-~ibiliiy of 
drawing a full hrcalh. odds g reatly to the danger of lhis comp lication. 

When t.he phreni e ne rve is paralyzed on one side lhe p<Halysis may be 
scarcely noti reablc, hut. careful inspection shows that the de.scent. or the dia
phrag111 js mu ch less on the uffeclcd side. 

The diagnosis of para l ysi~ is not always easy, parlicu larly in women, who 
habjlually use lhiK mu~clc less than men. and in whom the diaphragmatic 
breathing is leFt:i conspicuous. .Immobility of the diaphrng111 is not uncom
mon. particularly in diaphragmatic pleurisy, in large effusions. and in ex
ten:-h·e emphyEcma. The muscle itself may be degenerated and its power 
impaired. 

Owing to the le:-Fmed action of the diaphragm, there is a tendency to 
accumulation o[ blo0d at the bases or the lung:-: . and there may be impaired 
resonance and signs of ccdcnrn. As a rule. howewr, lhe paral_r:"is is not con
fined to thi s mu sc le. but is part of a general neuritis 01· an anterior polio
myeliti R. and there are other symptoms of vaine in clC'lermining ifs pre~ellCC. 
rrhe outlook is m-ually seriou~. Pas.lcur Ftates that of ]."-) ca~cs following diph
theria only 8 recO\'ercd. The treatment. is that or the neuritis 01' polio
myelitis. 

H iceough. - Tl erc may, perlrnpFZ. heRt be considered this remarkable symp
tom, cau~ed by inlcrmiltcni, sudden contraction of llir diaphragm. The mech
anism, however, is complex, and while t.hc afferent iniprc:--:-ion~ to the rc~pira
lory centre may be peripheral or central the eftcrenL are di:-lributed through 
the phrcnic nerve lo the diaphragm, caui;;ing the intcr111illent spasm, ancl 
through the laryngeal branches of the Yaµus lo UtC' glolti:--. cau:-;ing sudden 
closure as the air is rapidly in~pircd . There nre Yariou~ ,!.!Toup:-- : 

(a) l NI•'LAi\IJ.rATOHY, seen particularly in affe('lion~ of the nhilominal vis
cera, gastritis. peritonitis, hernia, internal strang-u lal ion, appt•ndiciliF, suppu
ratiYc pancreatitis. and in the sernre forms Of tj'phoicl fC\<'r . 

(b) IHHl 'L'.l'J' ln:, as in the direct stiurnlalion o[ the diaphragm when very 
hot sub~tanccs arc swa llowed, in disease oft.he ccFophagus nea r lhe diaphragm, 
and jn many cond iti ons of gast rjc and intestina l dis.order, more particularly 
those associated with flatus. 

(c) SPECIFIC, or, perhaps more properly, idio71all1ic, in which no eYiclcnt 
causes are present. In these cases there is l1sual ly some constitutional taint 
as gout, diabetes, or chronic Bright's disease. I ·have seen several instance~ 
of obslinalc hi ccough in the later stages of chronic inlcrslitial nephritis. 

(d) NEuno•rJC, cases in \\;hich the primary cause is in the nervous system ; 
hysteria, epilepsy, shock, or cerebral tumors. Of these cases the hysterical 
are, perhaps, the most obstinate. 
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'I'la· T1:1Tn1r\T i~ ortl•n \err un:::afo:facton·. Romt'times in the milder 
fo1-ms a ~tul1l< 1 n nf\<.•\ irritation · will chel'k it ·at oner. Reaclerii o( Plato's 
Sy111posi11111 \\ill n•1m•mlwr that the phy~ician Ery\imac·hus n·rommendC'd lo 
~\ri~topha11l'~. \\ho lrnd hic·C'Ou~h (rom eating too much. eiU1rr to hold his 
hrl'alh (whid1 ror trivial t'or111s of hiccough is \'('I')' salisfodory) or lo gargle 
with n Iii th• bnl i[ it ~till continued. "tickle your no~e with :;omething 
anrl ~lH'<'%1'; and yon sneeze once or twice eYen the mo:-1t Yiolcnt hiccough 
is Sllrl' fo go." rl'IH.' ailnC'.k must h:ne bC"ll Of SOlllP l-C'\l'rilY. as it is :o.faled 
:-11h~l·q11C'nily ilrnt lllC' hiccough did not disappear until .\ri~lophanc:; had 
rcsort11cl lo fhp ~n1•1•zing. 

le(', a tr:i~poonful of :-a1t and lemon juice, or ~alt ancl vinegar, or a tea-
:-poonl'ul of raw may be lriccl. When I he hiccough is due to gas! ric 
irritation. larngl' somdime:5 pl'Omptly curaliYe. 1 ~aw a raRc of a week's 
c1urntiun ('l\r('d h_y n hypodermic injection of gr. 1;8 (0.008 gm.) of apomor
phia. In ob1iti n;1tc ra~e:5 the Yarions a nti~pa~moclirR have been used in suc
C'C'~Rion. PiloC'aq1i11C' ha~ been rcC'ommen<led. T he eUil'r spniy on the ep igas
trium may hr prompfly curative. H,rpoclennir~ of morphia, inhalations of 
<'hlorol'orrn. the \l'."(' or nitrite of amyl and of llilroglycrri n Jrn,·e heen bene
fi(·ial in :-;olllC' ('3:->l':.:. O::tlranism O\'C'r the phreni(· nenc, or prcs~ure on the 
Jh'l'\1' '-'. appli111l bt'lwPf'll the heads of the strrno-eleido-mastohl mu:-:clrs may be 
u~1·1 I. Strong ln1rtion upon the tongue may give immediate relief. Of all 
llll'Ulilll'l'S morphia u~ed free ly is the bei::L 

BRACITlAL PLEXUS 

Cervical :Rib Pressure.-Symptoms from prei::sure of this anomaly are by 
no n1ea ns rar<'. 1 L is 11s11:1lly bilatera l, bnl the rib may be much longe r on onl~ 
.~i.JP than 011 lhr ol lh'l'. 1J'ht' rib may be s ho d and straiglil wilh the 8ubdi:n·inn 

arn1 lm1chial p lexns in fron t of i t . or longer and curved wilh lhe sub-
<1rl1'ry on il1; upper sur face in a groO\e, in which ca~e Lhe arte ry is 

lP11gllH'm'd a nd <.' ll'rnted in t he neck. Only about 5 or JO per cent. of the 
c·~t.;;0:' lnnr any trouLll'. '!'he symptom::; :.ire ei lhl'r from pref:.sure on the artery 
01' on llH' lll'l'\(', rrhe pul sation of the abnorm;_1] Jy high arlery may be mis
Lik(•IJ for ;_11w11ris11i. l n a few rnre in::;lanres anC'uri.;;m ha::. O<.'Cl!J'l'ed at the 
~ill' of tlw Jll'l'i.!~urr . and fhere lune bce•1 ca$'es of thromho:'i~ with g:rngrene of 
fhC' fingc'I' tip~ . I haYI' i::el·n three cai.!e::. in \\hich on ('-.;:ertion the arm bec:ame 
swolll'll. red an<l hot wilh numbness and tingling, but when quiet and at rest 
lhcrl' wa~ no incomcnienre . 

. \ffrdions of tlw nenes are more frequent and important. Pnin is com-
111011. <-orrt':'pornlintr. as a rn le, to the di:-;tribulion of llw eighth cen·ical and 
fir:-:t dor:'HI root~, extending along the ulnar bor1l('r o[ the forN1rm to the 
wrilil or ring('!':-<. rn otlwr ca::;Ps there i ::= mnrkrd p r<'~liurc on the brachia l 
plrrn:-; with partial pnnll.r~is and wasting of llw inlrinl"iC mt1F-C'if'R of the hand. 
Tlll'n' lllil_\' ht• :inn·~lhPt'i:.J. 0 1' hyper:rsthe!-:ia or llll' innrr n:;:ped or the arm and 
ll1l· ii!twr hair of !lir hnnd. J n a few i n ~tantl'R tlH'l'l' ha8 been pre::::ure on 
the c·(•n-i<'nl ~y111pn!l\{'lic• nenc. 

' l'he c·ondition i~. ns a rule) readily rceogni zcd. ~omelimes by palpation; 
ahu1y~ with the X-ray picture. 
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Combined Paralysis.-Thr plrxm: may be invohrcl in the i::aipracla,·irular 
rpgion hy ('Oll1J1l'l'S!'ion of the lll'nc trunk~ as Ua•y lr<Wl' 1 hr ~ph1c, or by 
tu11111r~ nn1l ollwr rnorLi(l procC'~Ses in l]I(' nC'ck. Hl'low the rl:nirlc lP~ion:-:. are 
mon· c·ommon and rc~mlt from injnriC's following- dislocation or Crarturr. Romr
timrs from neuritis. A ccniral rib may lead to a prc~surc p:naly~i~ of thC' 
low('r cord of lll<' plcxu~ . .\ not infreqnrnt form of injury in this re~ion 
follows falls or hlo1rs ou !he neck, which by lateral flexion of !he head arnl 
<leprC'R~ion of the shoulder seriously stretch the plrxus. The <.'lllin.• ple..;us may 
hf' ruptured :rncl the :ll'm be totally paralyzed. rrhc rupture mny occur any
wlH'l'C h<1twccn the vcrfrhrir nnd the clavicle, and inrnhe all the eon]~ o[ the 
ple\111' , or only the 11pprr oncR. The so-called "obstetrical pal:-;y,·' clue to 
d rawi ng- apart of Uw hrnd and the shouldrr du r ing clcl i"c-ry, is nn in.,Lrnrc 
of thi!-i sort of j11j11ry. Jn howe\'cr, the rupture of the plC'\llS i:-; 
rnrnally only a pnrlin l onr, 11pper cord alone, so thal the dc>lioicl. 
birc-pc: . !-:11prn - nnc1 infrn-:.;pinnti . :rnlicu!:l, an d supinnior longns mu:-;-
clrs rnny nlonc hr nffcdC'd. \\']l(•Jl the plexus ha::::. been rnptured n corn -
plelc mnlor and F-cnsory parnly:-;is of the arm is produced. rl'hc roots may 
('\c•n hr lorn :nrny rrom the spinal ror(l. The pupi l will Own he ronl n1dcd 
on the !'id!' of tlw injury, and the a rm hang from lhr ho<ly likr n f1:1il. An
other common cnusc of lc1!'ion of the hrachial plexus i~ 1uxation of the head 
of tile hunwrns. p:ulicularly the i;:;ubcoracoid form . 

. \ primary neuritis o( the brachia! plexus is rare. )fore commonly the 
prOCl'C::-\ is :rn :t~(·C'ncling nrnritis from a ]C!-;iOn 0£ a peripheral branrh, inrnhing 
fir~t thC' radial or ulnar ncrYCS, and sprracling upward to the plcxu~, producing 
gracluall,r compldc lo~s of power in the arm. 

Lesions of Individual Nerves of the Plexus. - (a) LONG THORACIC N1mrn. 
-1'-i'rrrolus pam7y8is follows injury to this nerve in the J1cck, usually by direct 
prr~~un_• in rarrying loacls., and is very common in soldiers.. H hl• clue 
to a. neuritis following an arntc infection or exposure. !F.olalecl par-

is rarC'. It mrnally occurs ju connection with paralysis o[ other mus-
of t he i-.ho11ldrr gird le, as in the rnyopathies and in progressive muscular 

atrophy. Cnn('o!llitnnt trnprzins paral.Ysis is the most f l'cqucnt. Jn U1c 
i ~olnlcd paraly~is there is little or no deformity with the liancls hanging by 
111<' side~ . T hen_' arc ~Jig-lit ahnormal ohliqnity of the ]lO!'l<'rior hordC'r or the 
~r::ipula nn<l promincnrc of the infer ior angle, but whrn, a~ rn commonly hap
prns. the 111icl'1\e part of the trnpl'zius is als.o parnlyz<.·d the fll'i'ormity is 
111arkct!. '/'hr sliouldC'r is al a lower le\·cl, the inferior angle or the ~eapula 
is 1li~plac·rd inward and upwnrcl, and the superior angle projcd~ 1qnn1nl. 
When the arms :tr<' hC'ld out in front at right angle~ to tlw b01ly tllC' ~<:apula 
llf'c·on11':-; win~n·d nncl ~lands out prominently. 'file ::nm can not. as a rnlr, 
\.p n~i:-:l·d nliore the horizontal. The ouUook of the cases clue to injury or to 
ne11rd i:-; i:-; good. 

(h) C11w1'?irvLEX N°ElffE.-This supplirs the deltoid and the lcrcs minor. 
'J'lw nC'rn' is apt to he invoh·<·cl in injuri(':'. in <.lislocntio1rn. hnli~ing by a 
c-rnklt. 01' somC'fimrK hy ('::>.tension or inflammation from the joint. Occasion
nlh the p:irnlyt-til' ::ni!-iC'F- from a pressure ncuri!iK duri ng nn ill n c~s. As a con
:wqur•m·p of lo:-:s Of powrr jn the cl<'1ioifl, thC' fll'Jll C'fl U not \Jr Trtii::ed. rrJ ie wnst-

j:-; n:-:.ually rnnrkrd nnd changl'S thr shape of the shoulclC'r. Sensation rn;w 
hl' inqrnin•cl in llic :::;],in orc•r llw mus('\('. rl1lw joint mny b<~ n•laxcl1 an~l 
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there mny hr a di:-.tinrl i-;pa<"C bet.ween lbr head of the humerus rmd the 
acromion. 

(r·) )f1~sr1"1.0-Sl'JIUJ~ PARALYSIS; R.\DL\L PAJULYSIS.---<1'his is one or lhl" 
mo~l com111011 of pc1ripheral pal:-ic·s. and re:rnlts from lhc expo8cd po~ition of 
the mu~culo-:-;piral nC'rH'. lt is often bruiticd in the use of Lhe crutch, b_r 
injuri<:~ of lhr arm, blows, or fractures. It is frequently injured when a 
per~on fall~ :wlc·ep with the arm ornr the back of a chair, or b)' prci5~ure of 
the hody upon the arm when a person is !'lceping on a bench or on the ground. 
J l may bf.1 paralyzl'cl by !'uclden Yiolent contraction of the triceps. H i~ !=:Ome
tinws i1wolvecl in a 11<.'uritis from cold. but this is uncommon in comptni~on 
wilh other Cfllll'('S. ' !'he paral_vtiiS o[ lead poisoning ii; lhe resuJL of ill\'Ol \'e
rnenl of rertai n branchC's of lhis nerve. 

A lesion when high up involves lhc triceps, the brachinlis anlirm;, nncl lhc 
supinalor longu:.;, as well as the extensors of the wrist and fingel'~. Nnlurnlly. 
in !cl-lions ju:-:t ahov<' lhc elbow lhe arm nrn~clcs and the snpinalol' long-111-' ar(' 
~jlfll'('Cl. Tlw 1110\-\t C'harnC'LC'rislir fcaltm.' or lhe pnralysi:; is the wrisl-clrop and 
Llw ina\Jility lo C:\lencl the first phalange:-; of lhP fing<'rs nnd thumb. 1 n the 
JH'<'~~11r<' pn l sie~ the Rnpinnlors arc usually i1wol\'ed ancl tl1C' move111enl!-i of 
supinnlion c·an not he accompfo:lu·cl . 1'he sPnsalions may be impaired. or there 
ma_r he llUtrkcd tingling. but lhc Joss Of SCll!-!!llion j::, l'Hl'C'l,Y SO prOllO\lllC'l'd ns 
that of motion. 

'file nfft1C'iion is readily recognized, but it is sometimes clifficull lo 8ay upon 
what il depends. The sleep and pressure palsies arc, as a rule, 11nilaleral aml 
imohc> the supinalor IongH!3. The paralysis from lead is bilater::d and the 
supinalors arc unaffl>cled. Bilateral wrist-drop iR a nry common symptom 
in many forms or multiple ncmitis, particularly the alcoholic; but lhc mode 
of on:.;1•l nncl lhc inrnlvcment of the leg~ and arms arc features which make the 
cliagnosi~ C'asy. rl'he cluraLion and course of the musculo-spiral paralyses are 
very n1riable. ' l1he pressure palsies may di~appear in a few day8. Heco\'ery 
is llw rulr, C'VC'll when the affect.ion lasts for many \\"eek8. '!'lie c>led ricul C\u111 -
iirnlion is or importance in the prognosis, and the rules laid down under 
pan1lysis of the facial nerve l10ld good here. 

'!'he tre::itmc>nt is that o[ neuritis. 
(d) V1.' \Ii :\1.H1'>:.-'.l'he motor branches snppl_y lhe ulnar half of lhe 

deep flexor of the fingcn;, the muscles of the little finger, the inlrrossei. the 
ndtluelor and lhe inner head of the short :AC'xor or the thumb. and Ilic ulnar 
fkxor of the wl'i!-it. The ~c1;sory branches supply lhc ulnar !'ide of the hand
lwo and a liaH finger:. on the back, and one and a half fingers. on lhe front. 
ParalY:-"is ma.'· r(':-:ult from pre:-::~ure. usually at the elhow joint, although lhP 
nenc>.is here protectc>cl. ro~:::.ibly the neuritis in the ulnar nNve in ~ome cases 
of acuft' illnc>s:-1 milr bl' cluC' to this cause. Gowc>rs mentions the cnl:'e or n lady 
who twil·<' hncl uli~ar ncurili~ after confinement. Owing lo paralyRis of the 
ulnar f!C'XOl' of the wril-lt. lhe hand lllOYeS toward the rncliaJ side; adrluetion 
of the thumb i:::i impo~~ihlr: the first phalange::. can not be fl exed. and the 
olher:-1 C':lll nol hr C'\lc1111h•1l. 'In long slandi ng casC's the first phalanges arc> 
overc-'lC'111lC'd nnd Ilic otlwrt:i strongly flexed. produ6ng thC' claw-hand; hut this 
is not 80 lll:lJ'kC'rl [Ii; in !hr progrei;::.ive muscular atrophy. 1'hc loss or r.:ensa
tion ronr~po1Hli.1 lo the ~1·n~ory Cli!4fribntion just rnentionecl. 

(e) J\ l1·:nuN N1rn\·E.-'l111is supplies the flexors of the flngel's except the 
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uln ar half of !he <l<•ep flexors. the abductor and the Aexors of the thumb, the 
two racli:1l lurnhrirall'S, the pronalor:::;, :ind the nulial f\exor of the wrist. The 
FC'n:::or~· fihn·s i;:.11pply the radial :-: ide of the pa lm and the [ronl of the thumb, 
lhe fir:-ot two fingrrs and half the third finger, and the don:;a) surfaces of the 
same lhret• fin~er:::. 

'J'h is nc>nc i1' !<<'ldom inrnh·ed alone. Paralysis resu lts from injury and 
ocea:-;io1rnlly from 1wnritis. The signs a re inahility lo pronate the forearm 
heyond the mid-po:-:ilion. rrhc wrist can be fl exed on ly toward the ulnar si1le ; 
the thumh ('<Ill 11ot be oppo~cd to the tips of finge rs. rrhc second phalanges 
ca n not be flexed on the first; the di sta l phalanges of lhe first and second 
fingf'l':-: ran not bC' fl r"ccl ; hut in the third and fourlh fingC'l'S thi s action can 
hr JlC'l'fnrnwd by thr ulnnr ha\[ or the flexor profumlus. rrhe loss of sensation 
ic. in tl1(1 rC'gion ro rrc•sponding to th e senso ry cfo:.tri\Jut. ion already mentioned. 
'J'h e wnsli11g of thr lliu111h niu~r l es, which j s usually marked in this paralysis, 
giYcs to jt a clinra«tf'J'isti r appearance. 

LUMBAR AND SACRAL PLEXUSES 

Lumbar Plexus.- The lumlmr plexus is ::.omelimes involved in growths of 
llie lymph gland::.. in p=--on::; nhi=:.ce::.s, and in cfo::ea5:e of the bones or the vertebra:>. 
\\'li<'ll paralyzt:d lllC' old11mlor nen-e is occa:;ionc1lly injured during parturition. 
\\' lwn p:1ralyz1'c1 the powN is lost on~r the abductors of the thigh and one leg 
can not he C'rOf.i~td oYer the other. Outward rotation h; also di i:;turbccl . The 
anterior trural 111'1'1'<' is rnrnelirnes in rohecl in wounds or in dislocation of 
the hip-join!, lr:-:i:; c·omrnonl_y during parturition, and soml't imes by cli:;ea::.e 
of tlw honrs and in psO;IS ab~('(':<~ . 'J1he spec ial symptoms of nffecf ion o[ this 

pnral.n.;i8 of Uir e\'lcn~ors of the knrc with wasting or the muscles, 
of lhl' anil'ro-lateral parts of the thigh ancl of the inner side of 

fhc h•g iO lhr !Jig IOf'. rl1Jds 11 € 1'\'C is FO lll f'Li lll eS involved ('flt' l y in growths 
aho11i ll1<' F-pilll.". arnl there may be pnin in its area. of di stributi on. Loss of 
tlH~ pOW('l' o!' <1JH1ttdi11g the lhigh results from paralysis Of the gluteal 11 eri:e~ 
which is di~l r·ihul1 ·d in the gluf pus rnecJius and minimu :-:; mu sc: IC'~ . 

R.l'ltr11al C111la11('0lf.11 1Yf'rrr .-A pecufo1r form of sensory di~tlll'bance. con
fined to lhe l<·rrifory of this nene, was first deP.cribed by Bernlrnrdt in 1895, 
and a f11w months la Ir r hy Hoth. who gaye it the name of 111eralgia paneslhcl
fro. 'l'he <li!'C':U:C' is proliahly due lo a neuriti s whi.ch seems to originate in that 
part of !hr 1wrw \\ lwrr it paF~es under P on part's li game nt, ju ~t internal to 
thf' antNin r :-:1qlt' r inr iliac :-p ine. The nen·e is us11nlly lender on prc~sure at 
th is poi nt. ' l'l u.' diFr:i~e j s more common in men. ::\r uio:sc r and Railer in 1900 
roll<'c-frd !)!l rn~r:'. of which '/.j were in rnen. A large nnmhrr of the cases are 
altrihutahle to dirC'c·t traunrnti:-;m or lo io: irnple pres.sure on the nen·c by the 
aponeurotic· C'n 11 ;1\ through which it pa~scs. Pregnancy is among the more 
common ra u:-:c•)'\ in women. The senso ry clisturhanrcs conf-iist of various forms 
of p:ml'f-itiH'~ia loc·:1k11 over lhr outer side of the thi gh, oftentimes with some 
actiwl diminulion in the aruily of seme perception. The sy mptoms in vary
ing inl<'n~ily may p('r:-.:i~t for ycnrs. and the di scom fort in so me r:rnes be so 
µ- rrat., and ~o 11111rh C'\'aggcrafrcl ('\'f'll by the mere lourh of the clothing, that 
patients nwy ]I(' gr<1nl ly inruparilnled Lhrrrby. R xri!->ion of the nerve as it 
passes undr1· Poupart's ligament 11nR giYen good results. 
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Sacral Plexus.-The sacral plexus is frequently i11Yoln•1l in tumor::. and 
inflammation~ within the pclYis and may he injun.•d du1·in;.:- p;trlurition. 
Xcurifo; h; common, usua lly an extension from lhc !'tiaiit lllT\f'. 

c:oldthwaite rails attention to the fad that the lumho-~atral artic1tdalion 
rnril'S n•r_v greatly in its stabi lity. and ::tl'lual <fo:plaCCllH'lll or the hone~ may 
rr:-.ult with separation of the posterior portion of tlw inh·rn•rid1r,ll <li:"C'. Th~ 
cauda cquina, or the nen·c roots, may l>c c:omprt·s~Pd. \\"ith 1li~plac<.'111cnt on 
one i:;iclc the ~pine is rotated and the articular proc·c·:-:-:. of till' fiflh is llrawn 
into the spina l C<llla l, with such narrowing tlrnt parapl(•gi<' 111ny re:-:.11lt, and he 
reports a rcniarkahlc ca!'c in which the parn l y~is tame ou during- tilC' applica
tion of a plai-trr jaekct. \\'eaknc!!s of the joints or lhl' pa!'!ial di:-;platcmrnls 
ma." ca use irl'italion of the ncn es inside and oubidc lhc tann! with re::mlting 
bilateral !'Cialica. 

or llic hran('hcs, lhc sciatic 
of I he fl exoro of lhe 

injury l hL' rnicldlc of lhe thigh only tlll' lnllt•r 11111 :-;l'll'l:I. '\'here 
is al::-:o a na~t-!l hl's ia of the oulcr half of t he lrg, the :--olt>, and llie gn•nf!'r portion 
of the do1·:rn111 of the foot. Wasti ng of lll<: 11nu .. dcs fn•qu t>ntly Jollmn:. arnl 
there may be lrnphic: d i::;turlrn ncc::;. l n paraly:--i~ of nm• !'c·ialit· lhl"' it'g- i ~ fixed 
~il the knee by llic ad ion of lhe quadriceps l'.\ll'nsor and ti n• paliL•nl is al.le lo 
walk. 

Paral ,\·!' is of the small sciatic 1H!rre it: rarely H'('ll. 'l' hl' gluteus maximus 
i~ ilwolHd and there may be difficulty in ri~ini:r from a !'<';ti. 'l' lwrc i~ a ~trip 
of anresthesia alon~ the bal'k of the middle third of' the thigh . 

B.rlernal P uplileal .1.\ 'erl'e.- Para ly:--is inrnhc;-; tlw Jll'l'tlll<.t'i, ilw lon,g- ex
ten~or of lhc loc~, lihia lib a11ti(;t1S. and the c_,frn~or hrl'\ i~ di.:!iton1111. ' I he 
ankle C<l ll not be fl rxed, resulting in a condition kn0\\11 as fnol-drop. und as 
thr tOC't' ca 11 not he rai::;ccl the whole leg mu~t !Jr li!'l 01l. prod111"in~ tht' c-11arac
lC'ri~tic sleppage gait ~cen in so nrnny form :-: of pt'riphrrnl llPnriti~. 111 long-
stanrling c<1 ~rH llic fool is pcrmancnlly Pxtrndcd and tlwrr i~ of' the 
an ~C'l'io r tibial and pC'ronea l rnmH.:lcs. '!'he lo:-::; of ~l'1J:-atio11 it-i in outer 
half of Jhc front of the leg and on lhe dom1111 of the fool. 

l nlcr11ril l'oplitrol Serre.- \\'hcn pandyZPt!. pla11!:11· lle\inll or liH' l'not a1Hl 
fl cxion of the loC's arc impo~:-:ihlc. The fool ean nnl he :11ldn1·!1·d. 11or ean I he 
patienl ri!'e 0 11 tip lor. In Jong standing c;1:-;p:-; tnlipt'S ('ilk111w11:-: follm1·~ ancl 
the tors a::::;ume a daw-like po~ition from ::eeomfory conlradurL', dur to OYcr
extcnsion of the Jll'O.\illlaJ a nd flexion Of t!Je Sl'C:Olld i.llHl third phaJangc:;. 

SCIATICA 

'l'hi s i).:, a!:l a nill', a neuritis cilhcr o[ the stiali(• nrrrc or of ils c:orcls or 
origin. H may in i::omc in!-ltanc·cs he a func:tional m•uro:;is or nc·urnlgia. 

H occ·ur::; most comrnonlv in adult m<.lil'f. ,\ hil-ilon· uf rlH'umati:-:-111 or of 
gout is prcS('nt in many c.1srs. Expo:mrc to cold. p;~rticulnrly :trtrr hca,·y 
mu~cular C\Crtion, or a SC\'Crc welting not u11co1nmnn canscs. Within the 
pehis the n errci:i may be cornpn·s:;.Pd by ornrian or uterine turno1·s 1 by 
lym plrndcnomit la , hy the fetal head during- occa!'io11a!ly k:--ion!' of lhe 
hip-joint induce a :-:ec·oncla ry scia tica . :JI ore corn111011ly. lum l'\Cr, Ilic condition 
is due lo ch ronic prlhritis of lhe spinal column. The condition of lhc nerve 
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has hccn examined in a few cases, and il has often hrPn Rl'<'n in lhc opcral ion 
of stretching-. H h•, as a rule, owollen, rc<l<knC'<l, •lll<l in a rnndition of inter
stitial neuritis. rrhe affection may be most intense at the :-c.:ialic notch or in 
the nenc ahout the middle of the thigh. 

Symptoms.-Of the symptoms, pain is the mo~t con~lanl and trouhlc~ornc. 
1-'he onset may be seYerc. with slight pyrcxia, hut, as a rnlc, it is gn1dual. and 
for a time there is on1y slight pain in the back of the thigh, particularly in 
certain positions or after exertion. 8oon the pain bc<·omrs more intense and, 
instead of being limited to the upper portion of lhc nerve, extends clown the 
thigh, reaching the foot and radiating over the <lisl!'ibution of the 
nerre. The patient can often point out the i-:pot;.;, 11;.;ually at the 
notch or ln the rnidcl!e oi the thigh; and on pre~Kui·c these arc c;o;qui~itl'ly 
p1Ji11Iul. The pain is dcscl'lbccl as or burning, and is usualJy con-
sla nt, but in some instances ls and often wor~c at night. On 
walkiog it may be very great; knee is and the patient treads on the 
toes., so as lo relieve the leni::ion on the ncnc. Jn prolraclr<l catics there may 
be much wasting or the mmdes, hut the reaction of dt1ge11e1·ation can seldom 
he obtained. In these chronic ca~es cramp ma.\' occur and Iihrillar contrac· 
lions. J Lcrpcs may deYclop, but this is lrnusual. 111 rare instances the neu
rilii:; a~C'C'nds and jnvolvcs the spina l cord. 

Duration and Course.-Thc duration ancl couri:;e arc extremely variable . 
.. \ s a rule, it is an obstinate affection, lasting for monlh1', 01· C\"(•n. "ilh ::ilight 
rernissions, for years. Relapses arc not uncommon, and the di~case may be 
relic\ eel in one nerve only to appear in the other. ln the severer forms the 
patient is bedridden, and such cases proye among the most distrc.ssing and 
trying which lhe ph,ysician is calJcd upon lo treat. 

Diagnosis.-Tn the diagnosis it is important, in the first place, t.o de
termine whether Uie di sease is primary, or secondary to ~ome affection of the 
pch'is or o_f the spinal cord. A careful rectal examination should be made, 
and, in women, pelvic tumor should be excluded. l .. umlrngo may be con
founded with H. Affections or the hip-joint arc easily distinguished by the 
absence of tenderness in lhc course of the nerve and the of pain on 
morement of the hip-join t or on pressure in the region trochanter. 
'J'here arc instances oi sacro-iliac disease in which the patient complains of 
pain in the lipper part o[ the thigh, which may sometimes radiate; hut care
ful cxarninalion will readily distinguish between ihe affection:::. Pre::;sure on 
the nerve trunks of lhc cauda cquina, as a rule, cau~eR bilateral pain and dis
turbaoces o[ sensation, and, as double sciatica is rare, thct>e ci rcumslance5 
always suggest le~ion o.f the nerve roots. Between the severe lighlning pains 
of t.abes and sciatica the diITcrcnccs are usually well defined. U is not to be 
forgot lcn that in a. cert.a in number of cases oi so-called rheumatic sciatica the 
condition is a myo8itis, or, as Gowers calls it, a fibrositi:::. There is no ten
derness along the course of the sciatic nerYe, but thC'l'c is pain in the gluteal 
region, with disability and Lasegue's sign, i. e., inability to extend the leg 
completely when the thigh is nexed on the abdomen. 

_Treatment.-'J'he spinal column shoul_d be carefully and systematically ex
arnrned, for m1merous ca8es ham been relieved by orthopmdic procedures. The 
pelvic 01:gans should also be investigated. Constitutional conditions, such as 
rheumatism and goul, should receive appropriate trcatmenl. In a few cases 
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with pronounced rheumatic bistory, which come on acutely with feyer, the 
:--alic·ylntcs H't'm to do good. ]n other ine.lancci.-; they arc quite u~l·lc!'l'. If 
thCI'{' is a ~Ul'pi<·ion of i=:yphili8, the iodide of potassium should be employed, 
and in gouty raH'F salines. 

Hc~t in hc•d with fixation of the limb by means of a long splint i::: a most 
Yaluahlc method nC treatment in man~· caf:c::;, one upon which Weir 1ritchcll 
has :-;pccially insif-:tcd. I have known it to reliC\'e, and in some ini:;l:rnc.·t·~ to 
C'lll'<', oh~linale ancl protracted cases which had resisted all other treatment. 
Hydrotherapy it= sometimes rntisfactory, particularly the warm baths or the 
mud baths. .1t l any cases arc relieved by a prolonged residence at one of the 
thermal spring:-;. Anlipyrin, anlifebrin, and quinine are of doubtful benefit. 

Local applications are more bcne£cia1. The hot iron or the thcrmo-caulery 
or blisters relieve the pain temporarily. Deep injectiom: foto the ncrn:is girn 
grcal relief and may be ncce:-:$lal'y for lhe pain. It i!'= bc8t to use cocaine at 
fir~t. in doses or from an eighth to a quarter of a grain (0.008 to 0.016 gm.). 
H the pain is unbearable morphia may be used, but it i:-: a dangerous remedy 
in i::ciatica aml ~lwuld he withheld as long as po:-~ible. The clisca8c i:-i :-o pro
tradccl. so liable to relap~c, and the pat.icnt't; morale so undermined hy the 
constant wor ry and the 8lccplc::~ nights, that the cfangcr of conlntt"ling lhc 
morphia hab it i8 very gl'eat. On no consideration should the p;Jtient be ]JCr
mitlccl to use the h.ypodermic needle himself. U is rcrnarkahlc liow promptly, 
in ~ome cases, the injedion of distilled water into llll' nenc will rclieYc the 
prtin. ..\cu puncture may also he tried; the needles should he lhrnsl derply into 
the most painful spot for a distance of about 2 inches, and left for from fif
teen lo brcnlj· minutes. The injection of ch loroform into the nerve has also 
been rccornmcudcd. 

Electricity i:-; an uncertain remedy. Somclimes it gives prompt relic£; in 
other cases it may he used for weeks wilhoul the slightest brnefit. lt is mo:'it 
~enieeable in the chronic eai-:.cs in which there is wa::.ting of the lcg!i, and 
:--hould be comhincd with ma~i::age. The ga lvanic currrnt should be mwd; a 
Aat clcctrmle ~hould be placed over the sc·i~1Lic notch, and a ~mailer one u::.NI 
along the course oi the ncr\'C and its branches. In very obstinate cai-:.es nerrn
~tretc:hing nrny be employed. U is sometimes successful; but in other in
~tances the condition Tecun:; and is as had at; c\·cr. 

G. GENERAL AND YUNC'r IONAL Dl8EA8ES 

I . PARALYSIS AGITANS 

(Parkinson's Disease; Shaking l'alsy) 

Definition.-A chronic affection of the nervous system, charadcrizrd by 
mm:cular weakness, tremors, and rigidit.r. 

Etiology.-Mcn are more frequently affected than women. It rarely 
occurs under forty. but imJanC'rs liaYc hren reported in which the cli~Crt!'lc began 
ahouL the twentieth :year. -, L is by lrn m<'nns an unron1mon affection . Direct 
hercditv is rare. hut. the patients often hclong- to familir~ in which there are 
other ~enou;:.; affection$. Among exciting causes may be mentioned exposure 
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to cold and wet, and bm:incs~ worries and anxieties. In some imlancc~ lhe 
disease has followed directly upon scrnre mental shock or trauma. Ca~cs lrnYe 
been dcscrihcd after the Rpcrific fevers. Malaria is bclic,·ed by i::.omc lo bP 
3Il important factor, but o[ this there is TIO safo;faclory CYidCllCC. 

Morbid Anatomy.-No co n:.:.tant lesions have been found. 'J1hc f-limilarity 
between certain of the icalurcs of Parkinson's di sease and lhos.c of old age 
suggests that the affection may depend upon a premature senility of c:crlain 
regions of the brajn . Our organs do n ot age uniformly, but jn some, owing 
to hereditary disposition, the process may be more rapid than in other~. 
HParkin::.on'f' disease has no characterist ic le~ions. but. on the other hand, it is 
noL a neurosis. H has for anatomical ha:-:is the ]psions of cerchro-~pinal 
senility, which only differ from those o[ true senility in their early onset and 
greatrr intensity" (Dubief). 'l'lic important chnnges arc doubtless in the C('l'C'

brnl cortex. No special changes have been found in the organs o[ internal 
secretion. 

Symptoms.-The disea:;.e begins gradua lly. u~ually in one or olhc r ha111l, 
and the tremor may be either constant or intermiUenL \Yilh this may be as~o
ciated weakness or stifTne:::s . Al first the~e i-,rmptoms may he prc:-cnt only 
after exertion. .A lthough the onset.. is slow and gradual in nearly all (·u~e~, 
there arc instances in which it ~et.s in abruptly after frig-ht or trauma. When 
well established the disease is very charncleristic, and the diagnosis cn n be 
mad e al a glance. The four prominent.. symptoms are tremor, weakness, 
rigidity, and the altitude. 

T1rnM01c-This may be in the four extremities or confined to hands or 
feet; the head is not :;.o commonly affected . 'l'he tremor is usually marked in 
the hands, and the thumb ancl forefinger display the motion made in the acl 
or rolling a pill. At the wrist there are movement::.; of pronation and supina
tion, and, though less marked, o[ fl ex ion and extC'nsion. The upper-arm mus
cles are rare!.\' inrnlvecl. Jn the legs the movement is most C\'ident.. at the 
ankle-joint, and less in the toes than in the finger~. Shaking of the head is 
less frequent, but does occur, and is usua lly vertical, n ot Totatory. The rate 
of oscillation is about firn per second. Any emotion exaggerates the mm·e
ment. The attempt at a voluntary movement.. may check the tremor 
(the patient may be able to thread a needle), bul it returns with in
crea~ed intensity. The tremors cease, as a rule, during i: leep, hut per
:;. ist.. when the muscles arc not in use. The writing of the patient is tremulous 
and zigzag. 

WEAKNl~ss.-Loss of power jg present in all cases, and may occur even be-
fore the tremor, but is not striking. ::is testC'd by the dynamomcter, until 
the late stage's. 'l'he weakness g reatest where lhe tremor is most dc\'Cloperl. 
The mo\·ements, too, arc remarkably slow. There is rarcJy complete loss or 
power. 

HIGlDlTY may earl.v he expressed in a slowne:;.s and stiffne:;.s in the volun
tary movements, which are performed with some effort and clifficultr and all 
the actions of. the patient arc deliberate. This rigidity is in all t11; ' muscles, 
and leads ulbrnately lo tho characteri st ic aUitucle. 

ATTITUDE AND OA1'r.-rrhe head is bent forward, the back is bowed, and 
the arms are held away from the body and arc i:;omcwhat flexed at the clhow
joints. The face is expressionless, and the movements of the lips are slow. 
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'fhc cyc•IJrows arl' clcrntc•d, and thf' whole c.xprc:-<sron is im1no1JilP 01· ma::;k-lik". 
the !'o-C'all<>d Parkim::on's mat:k. The yoicC'. as poinl<:d out hy Bm:zard. i~ apt 
to he ~hrill and piping, and thr rc is often a he:-;ilanC"y i11 hr,!rinning a ~cn 

frntc; then lhc words arc uttered with rapidity, as i[ the patfrul wa:o; in a 
lrnrry. This ii; f:Onwtimr:-; in ~triking conlra:-:.t to tlw H:nnning :-:.pereh of 
in~ular i-t·lcro~is . rl' hc fin;rrr~ arc flexed an<l in thl• po:-ilion a:-;!'u1n('rl "lien 
the hand is at n·~t; in the late ~ta~cs the\' can not lw C'\ll'nrlcd . 01.:u1sionallv 
there is O\'Cn'xlt'rn•ion of lhr termina l ph~lange~. 'l'lu• lwnd j.; u,;u;1Jly lurnc;l 

, toward the ulrrnr i-ith• and the attitude somc·what n..•:-ernhl\')o; th:1l of aclrancr<l 
ca~C!-i o[ rr1cu111t1loid arlhritis. Jn the late tl1erC' are conlrac:tur<.'$ at the 
elbow:-:, knees, a11<l a11k! ('s. The mO\'Cllll'nb; the patil'nl an• ('!iaraclcl'ir.ed 
by grl'al dl'libc ral ion . ] le ri:.:cs from the ('hair ::-lnwlr in the ail i
l~1 cl c1 with llic hC'acl projcdi11g forward. In atkmplin.~ to walk the 
~ho rt :rnd and , a!-; T rou!':~eau remark~, he app(•:1rs lo he running 
hi s ('C'nlre of 'l'l1 i:; i::s termed fosli11ation or in c·ontra-

gait obst'nNl whl'n the pulled baclmarcl, 
\\lien he rnnk(•s a nurnlH.' I' of t::tcps and would fall O\C'l' not pn'\'Cllte1 l- rdro-
pulsion . 

6~10R :~~::~ 11·~-:- 1·:~1i:~~ 1~)~11;:::~~ i~1h1,:1,~~L c~;,:~·111:1~1 l~,i 11a;: 1 1~~,1~:·11~t1r~ 1 ~1l~·,:,1t io 1 1~ 
lempNJ1tun.' :.:C'n:.:e. The patient may complain or ::-uhjtdhr ~1· 11:--alion:-: o[ hc·al. 
either grnrral or local-a phenomenon which may lie Jll'(':O:l'lll un one ~idc only 
and :l!';:.:OC'iatP'l with an ::u::tual jncrea,:;c of the :.:url'at·t• l('111perature, a:.: mueh 
as (j 0 J<'. (GmH'r::-). In olhcr in ~l:.rnce:.:, paliC'nl ~ C"0111plai11 of <·old. Ln{'!ilir.ecl 
i;wrati ng 1uay he prc~cnl. The skin. e:.:pec:ially of tlw forl'ht•ad , 111ay J,c tl1ick
cncd. '!'he 111cntal c:oudition rarely ~how:.: any clrn ngl'. 

Y .\ HJAT IONH 1 ~ T llE HYl\lPTO::\t:-;.-'l'hc trrrnnr tnaY bP ah:-ol'llt, but rigid-
ity, wcaknc::;:.:, and alliludc are suflic ient to nrnkc ll;c The 
nwy he lwniiplcgic in rlw.rnclcr. in voh ing onl y Oil (' 
Usually lh ('KC arc but ~ la ges. 0£ Lhe di:-::ca$e. 

Diagnosis.- l 11 wel l dc"cloped ca!"c~ the di::-:ca:.:c i:.; reC'ognir.c•d al a glance. 
The attitude, µ-ail, stiffnC'~~, and nrn:-::k-likc expr<':.::.:ion :in• points of a:.: much 
imporlanc·l' a ~ tlw o:--eill;1tions. and 11::.ually ~(·n·c in i'f'paralc tile ca:.:<·s frnm 
~enilc a ncl olhrr fnrn 1 ~ of tremor. Dif'E=Pmi nated :.:<:lcro~is dcwlop:.; earlit•r. and 
is t lrnrnd c•rizcd hy the ny:o:tagmus, and llie H:anning ~pecd1. and does not pre
sent the ntlifude i-o C;O JJ !:'la nl in pa1«-1ly:--is ag-itan:-;. Yl't :--i( ·hultze arnl :-:)achs 
ha,-e rrporlrd CMC's in which the signs oi multiple :--dt'ro:.:i:-; h;l\-e lic<'n a:--.->o
ciatccl wilh lho:-:e of paraly;;:i::;. The hemiplcgic form might be confounded 
with po!--l- lw111ipl<'gie tremor. bul the hi:do ry. lhr 111od(' of on:--et. arnl the 
great ly in<'l'Cm•rd reflexes wou ld be suflic-ient to cli:-:tingui:.:h the two. The Pa rk
ini'onian ra('e is o[ great importance in the diagno:::i ::; o( the oh:-:c::ure and anoma
lous forms. 

'!'he cl iSl'aSC' j" incurable. I'erio(ls or im prO\'('lllC'lll Ill:\_\' O('CUr, hul the 
fl'nclency is for the affection to proceed progres~in' l }' do\\ 11\rard. Jt js a i::low, 
dcgencratiYc procct1s and the casrs lasl for year~. 

Treatment. -'I'herc is no method which Cfln hr rccommcn11cd ns satid<.1c-
tory in fill.\' respect. opium, and lhr r:drnct o[ the 
thyroi d gland niay be and giYr rdi('f 1 but an• not 
The friends should be told frankly lhat the disease is incurable, and lhaL 

G9 



nolhing c·an hl' dnm• C\<•cpL to all<'nd lo tlH' phyt"il'<li {'Olli fort:-; of thr patient. 
HcguJat<'<l and l')·~tcmat.izccl exercise::. :::houlfl hr carried out. 

OTHER FOR'1S OF 'l'llE~lOR 

Simple Tremor.-ThiR is oe:taf:ionally found in pcr:-.onl'i in whon1 il is 
impo!'.'siblc to as:;ign any c·au:-;c. H may be tran~il'nl or for nn inddi-
nile tin1c. ll is often cxlrc mcly slight, and is by all c:auSl'R whitli 
lowe r the \ilalily. 

Hereditary Tremor. -C. L. Dana has rcporlctl remarkable cases of hcn.·<li
tar;1 tremor. Jt oc·c:un·ecl in all the member~ of one fitrnily, and \Jcginning 
in infancy co11Li11ucd without JJ1\Jdt1<.:ing any scrioul') changci:i. 

Senile Tremor.-Witli achanc:ing age ircmulousnc~s during muscular 
mo,-enicnls is L'Xlrcmcly connnon, \Jut is 1arcly ::;e'en under scvc•nly. It is 
alwayt-; a fine tre111or, which begins in the hand ::.: and often C'Xtend::; to lhc 
rnu~C'lcs of the 1wck, causing slight moYerncnt of the llc:rHl. 

Toxic tremor is ~ccn c:hicfly as an effect of toht1cco, alcohol, lead, or 
lllt'l'l:Ury; more rarely in arscni<:al or opiuJH poirnning. 111 elderly men who 
~mok.e 11111d1 il may be entirely due lo the tobau.:o. One of the co1111110Hc:;L 

!::~'~;;1;1~1 ~111~ Sr~~ i~~'.~ <~I ~:1':1o~i1~~1 ~1\~:.1\~r ~.~:·1l:~~l~r:~·~ ~: ~·:<!~:~] j~.~::~1 ,:(1J1t:;;~:: :~~: l u'~~\f\~ 11\1~~: 
il tonl'itilult·~ a \'l'I')' important ~y111pto111. 

Hysterical tremor, which u~nally Ol!CUl's under <:irc·utnl-;lanc·<'S whid1 make 
the diagnosis easy, will I.Jc e:onsidered in the s1..:dion on iiystcria. 

II. ACUTE CHOREA 

( Sydenha1n's Chorea; St. l'ilus's Dance ) 

Defin ition.-,.\ cfo:case chiefly affecting tliildrrn. hy irrcguh1r, 
hwolunlury coJJlradion of the rnu::clcs, a variahlc a111ou11l p:--ytliit·al di~-
turban('c, and a n·ninrkable liability lo ae:ulc cmlrn..:arditit'. 

Etiology. -~Lx.-Or Mil t:ases~ whi<:l1 1 annlyzrd from tl1c Philadelphia 
]nfirmary for .Di scuses of the Xcl'\'ous 8y1-ilcm, '{ 1 J)('r tent. were in fl'malrs 
and :!fl pt'L' c:cnl. in male:;. or 808 Johns liopkins ll ospilal ui:-:cs, n.~ per 
c1..:nt. were J'c111ale8 (Thascr and Thomas) . 

~\ca: .-The di~cai-:c is most comirton between the ages of lire and fifteen. 
or .)"Z2 380 OC:(:Ul' l'e<l in this period; 81.5 l'C'r e:cnl. in Thayer and 
Thomas· ] l is rare among the ncgroes an<l nalirc races of A111cric<1. 
Only "l.3 of Johns H opkins Jlo:-;pilal cast's were in ncgroes. The cases arc 
most numerous when the mean relaliYc humidity is cxce~~in~ nn<l the baro
metric pressure ]ow (:Lewis). 

R11EUM.\TIR .. n.-A cusual Telation:-;hip bclwC<'n rhcumali~m antl chorea lias 
been rlriimcd by mnn.v sincr lhe limp o[ Bright. 'l'lic English and Frcnt·h 
writers rnainlain the clo:-;ent•Rs of this eonncclion; 011 the oilier hnnd, Ucnnan 
authors, as a the connedion by no means VC'l'j' close. or Uw 
.55 l casrs, in Ct1 nl. there wus a o[ rheumatism in the family. 
In SS cases, 15.8 per cenL., there was a history o[ articular swelling, at:ute ~r 
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suhacule. 1 n 33 c:a!'-cs there were pains, f:omctimrs dc~crihcll a~ rheumatic, in 
Yarious part8, hut not associated with joint troubk•. ,\<lding thr:-:c to Uwse 
with manife~t arliC'ular trouble. the pcrt'cnlap:c is rai~t<l to nc.•arh" ~1. It is 
rather remarkable that h1 our Baltimore 5<::rir!5 the pcrc:cnlagc wi.th a history 
of rheumati~m was the samc--21.6. 

We find two group~ or casrs in whieh acute arthriti:-1 if' prc'scnt in chorea. 
In one, the arthriti~ antccfatcs by some months or yr;.1rs ti\(' on~d o( the chorea, 
and docs not recur before or during the at lack. In lht' olhC'r group. the chorea 
sets in with or follows immediately upon the· acute 11.rthriii~. In some in:::lanccs 
it is impossible lo decide whether the joint :::ymplorns or the mo\'c111ents have 
appcarl'd first. His difficult to differentiate the c:asrs of irregular pnins wilh
ouL dcfinilc joint affection. His probable UiaL many of thc•m arc rheumatic, 
and yci J think it would be a mistake to as sud1 all c·ascs in children 
in wi1ich the re arc comp lai nts of raguc pains the bone:- or 111u:"dci-:-so-cnlled 
growing pai ns. Ii should ncrcr be forgottrn, IHrn·cH'r. l11aL a t<lighi arfa:ular 
swell ing may be ll1c sole manifestation of rheumatic f'e\'er in <l C"hild-so slight, 
indeed, that the disease may be entirely O\'crlooked. 

lIE.\HT- DISE.\SE .-l~ndocarditis jg hclicred by sonic wrilen:; to bt• the cau~c 
o[ lhc dir::easc. The parlic:les or fibrin and YCgelations [!'Olli ll1(' \clh<'S pa~s as 
emboli lo the cerebral H'SScls. On this \'icw, whil'h we !'hall di~C"uss later, 
chorea is the rci:;,u]l of an cmbolic process o<.:curl'ing jn the coun:•e o[ a rheu
matic endocarditis. 

lNFECTIOn; ])n:;E1\SEs.-Scarlct ferer wilh arthritic manif('~tations may 
be a direct. antecedent. Stur~es states that a. history of pre,-ious whooping-
cough occurs more frequently in chorcie than in othl'r tliildrl'!l, huL I find 
no evidence of this in the .lnfirmary records. With the rxtc'piion o[ rhru1nalic 
fe,·er, there is no intimate relationship between chot\'<I and the atute di~ea:::cs 
inciclenl to childhood. It may be noted in contra~l to thi' lhat the eo-called 
canine chorea is a common sequel of di~ternpcr. Chorea has been known lo 
dC'vc lop in the course of an acute pya!mia, and to foll1Jw gononhcca and puer
peral feve r. 

AN,.,R\l l A is less often an antecedent than a sequence of c:liorea, nnd though 
cases develop ju children who arc ana:on1ic arnl in p001· hrallh, ihii; is by no 
rneanH the rule. Chorea may develop jn dilorolic gir ls ul puberty. 

PBEGNANCY.-A chorcic pa lieut may Lecomc pregnant; more frequently 
the disease occurs during pregnancy; someli1m'8 il dl!n.•lopH po~l parlum. 
Buist, of Dundee. has tabu lated c:arcfu1ly 22G ca.:-es: in 6 ihc chol'ca preceded 

;::.~g~~~~f:~;;;(·~ ~ i;~~~~jtei1~11~%~1t::~t~ a~~~ ~~!.~7i n\~1 ci 1~>I~cf7 1~,:~~(~: ~ 11~'. 1 <·~:~!':.:: <~~~~~11~.I~<~~~ 
po~t partum. The alleged frequency in illegitimate primipam' i~ not home 
out hy his figure~. Beginning jn the first three mont11~ were 108 <.:a~C!=:, in the 
sr<"on<l three months 70 cases, in the last three months :?5 cases. The discai::.e 
is often scrcrc, and maniacal symptoms may <lcYelop. 

A tendency to the diseaee is found ju certain fnmiliei:::.. Jn 80 c:u:e!=I there 
was a history of attacks of chorea in other members. ] n one instance hoth 
mnlher and grandmother had been affected. 11 igh-strung, exc·ilable, nervous 
children arc especially liable to the dii::.easc. Frig/it is considered a frequent 
cause. but in a Jarge majority of the ca:-::eti no cloRe connection exit<ts between 
the fright aud the onsel of the disease. Occasionally the attack sets in at 
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once. l\fental worr.\', trouble, n. sudden gr ief. or n. srol<ling may apparently 
he the exciting cause. The ~train of education~ particu larly in girl~ <luring 
the third hcmidecadc, is a most important fac:tor in the etiology of .thC' clii-;ca:-c. 

~~:f '~? :~~~~~\~g~~1t~na~~ii ~~~ u111~ ~~~e~1 1;~~~rf~~~~1rt~c1~.):otc~oc~\1~t1~sc1;11 ~111 b1 tio11~ lf~i~:~ 
a 1arge '.!o ntingcnt o[ the cases of chorea in hospital and pr:idie:c. 
Sturges has called special attention lo this school-made chorea ar-: one serious 
cYil in our modern method of forced education. lmilalion~ wbith i~ mcn
tionccl as an exciting cause, is extremely rare, and doc::; not appear Lo ham 
influenced the onset in a single case in the Infirmary ree:ords. 

The disease may rapidly follow an injury or a slight 
Reflex irritation was be lieved to play an imporlant rOlc in the 
larly the presence or worms or genital irri tation; but J ham met no i n
sta nce in which the disease could be atlribulcd Lo eilhc r or these cau~ci::;. Local 
spaBm, particularly of lhc face-the habit chorea of Th i itc:lie!J-rnay be asso
ciated with frrilation in the nostrils and adenoi<l growths in the Y:1ull of the 
pharynx. as pointed out by Jacobi. 

H has been claimed by 8te\'ens that ocular def eels lie al the ba~i:" of rn~ny 
ca~cs or chorC'a, and that with the correction of Lhc::;e the irregular llJO\l'mcnh; 
di1'appear. 'J'he inYc:;tigalions of De Schweinilz show that oc:ular defects do 
not occur in greater proportion in cho reic than in other children .. i\ 
o[ the cases in which operation has been followed by relic[ have been 
of tic, loeal or general. 

Morbid Anatomy and Pathology.-No constant lesions haYC been found 
in the nerrnus system in acute chorea. Vascular thanges, such as hyaline 
trani:;formation, exudation of lcucocytcs, minute hremorrhages, and lhrombo~is 
of the smaller arteries, ha\'e been described. 

Embolism of the smaller cerebral ves.sels has been found. and there arc 
on record 7 cases of embolism or the central artery of the retina ( 11. M. 
Thomas). Based on the p resence of embolj, Ki rkes ;md others ha,·e supported 
what jg known as the cmbol ic theory or the discn~r. Endoeardilis is hy far 
the most frequent lesion in 8yclenham's chorea. \\'ith no disC>a~c. not rx(·cpt
ing rheumatir-:m, is it so constantly asf:.ocialccl. L collected from the li terature 
the records of 73 autopsies; there were 62 with en<locardilis.* 'l'hr cndo
carditis is usually of the simple variety, but the ulcerative form has occasion
ally been cle,cribecl. 

We are st ill fa r from a solution of all the problems connected with chorea. 
Unfortu1rntely, the word has been u sed Lo coyer n se ries of totally dircrse dis
orders of movement, so that there arc still excellent observers who hold t hat 
chorea is on ly a symptom, and is not to be regarded as an etiological unit. rri10 
chorea of childhood, the disease which Syclenham de!-lcribecl, presents, however, 
character istics so unmistakable Lhnt it mu . .::t be rcgardt•cl as a definite. substan
tive affection. Some. regard it as a functional brain disorder affecting the 
nene centres controll111g the motor apparatus, an instability of the nenc cells, 
brought about, one suppo~es by hypermmia, another by amemia, a third by 
psychical influences, a fourth by frrilalion, centra l or peripheral. Of the actual 
nature of this derangement we know notl1ing, nor, indeed, whether the changes 

•Osler, uQhorea and Chorciform Affections." 
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arc primary nnd Uw rc:mlt of a Caulty action of the cortical e:ells or whether the 
impulH•s :m· H'tondarily llil:;turbe<l in their course down the motor path. The 
prcdorninan('c of lhc disCll~e in females, and its onset at a time when the edu
cation of ~he brain is rapidly developing, are cliological facts which Sturges 
has urg(•d Ill fornr o( the YiCW that chorea is 30 expression Of functional insta
bility of the m·n-c centres. 

'j'hc r111bolic lhrory originally adrnnced by Kirkcs has a solid basis of 
fact, but it is not eomprchcnsirn enough, as all o( the cases can not be 
brought within il:-; limits. 1J1hrrc a1·e instances without cndocardilis and with
out, so far :is can be asrc rtaincd, plugging of cerebrnl YCssels; and there are 
also ca~cs with cxtl•nsive cn<locardilis in "hich lhe histological examination 
of the brnin, so far as embolism is concerned, wnR negative. J n favor of 
the cmholie \'icw i:-; the cxperi1nental production in animals of chorea by 
Ho:-:;e11Lhal, and lalel' by ~roncy, by injecting fine particles into the carotids. 

Latl•ly, :is indeed rniglil be cxpecled, chorea has been regarded as an infec4 

tious disease. Nothing <-lefinite has yet been <l<:tcrminecl. ln f1wor of lhis 
view it ha:-; bl't'n nrg'('(I, a~ it iR impossible to refer the chorea to endocarditis or 
lhe cmlnc«1nlil is in nil cnRes Lo rhcumati::ni. that both han• their origi n ln a 
common C'011lt:=P. ROlllC' inl'edious agent, which is rapable also. in persons prcdis
pos.e1l, of C'\c·iting aditulnr disease. Caf:.es ha,·e bern 1·eporh•d in ~carlet fe,·er 
with n.rthriti(· nrnnifl•:..:Lations, in puerperal fe\'c r, and rhc•umntism, nlso arte r 
gunonhCf'a, and F.ud1 facts arc suggeslirc nt least of lhc ai::socialion o[ the 
dil'efl"C with infcdirc JHOcrsses. Po~sibly, as has heen sugge:-iled by f:.ome 
"rifer:::, the paralytie condition associated with chorea may be analogous to 
tho~(' whiC'h OCC:llJ" in t_yphoicl and certain or the infc('tious diseaRes. On lhe 
other hand, thern arc rondilions extremely difficult lo harmonize with t-l1is 
\ic'w. The pro1nirwnt pti.yc-h ica l element is certainly one of the most serious 
objedion ~. ~illC'(' t l11•rc c·an be no doubt that ordi nary chorea may rnpi<lly follow 
a fright or a sn<llh•n c 111 0Lion. 

Symptoms.-' l'hrer groups of cases may be recognizc<l-lhe mild, se,·ere, 
and maniac·al cho rea. 

'Jl/ild ('/tf)/'('(1.- 111 1hi~ the affection or the muscles hi slight. the speech 
i~ not F.criomdy disturbed, and the gc11cra l health not impnired. Premoni
tol',Y syinptorm; are shown in re~tlessness and inability t.o sit still , a condition 
well c:harndl1 rizr<l hy llw trrm ''fidgets." There are emotional disturbances, 
f:.ud1 as c·rying s1wlls, or f:.ometimes night terrors. There rnny be pains in the 
limhR and llC'nd11C"he. _l)jgpsti,-e disturbances and ana•mia may be present. A 
change in thr trmpcrarnent is frec1uently nolice<l, and n docile, quiet chil<l 
may hC'C'Omr c·ro~s nncl irritable. .After these symptoms ham pt'rsistcd for a 
Wl'<:k or mnre thC' c·haral'ieri~lic i1wolunlarv mo,ements begin, and are often 
find notic·l·d al thr t11bl<•. when the child sp

0

ills a tumbler of water or upsets a 
ph1iP. 'l'lwrC' nrn.r hr only nwkwarclne5s or sli ght inc·o(irdinntion of rnlnntary 
1110\·ement~. or constant irregular clonic spasms. ' r1h e jerky, irregular char
ader of the mon·nwnts cliffl'rentiates them from alm o:-.t cH•ry oilie r disorder 
of nwlion. Jn ti\(' 111ild rMes onlr one hand. or the hand and face, arc affected, 
nnd il may ncd ~pn'1Hl lo the ot.llC'r ~iclc. 

In till' i<.rcn1HI grn<lr, 1111• serere form, the movrmenls become general and 
tlw pati1·11l 111:1y IJl' 11na\Jlr lo gel about or to frcd or undress hcr~clf, owing 
to tilt' c:on~l1-1nt, irregular, clonic conlrac·1i11ns of the rnrious mu~cle groups 



1070 DJSEASES OF TUE NEHYOUS SYSTEM 

'!'he speech is also affected, and for days the child may not be aiilc lo talk. 
Often with the OJm•t of the !'C\'Crer symptoms there is loss of power on one 
si<le or in the limb 111ost affected. 

The third and most extreme form, the so-called maniacal chorea, or chorea 
insaniens~ is truly a teniLle disease, and may <lc,·elop out of the orJinary 
form. These cases arc more common in adult women and may develop <luring 
pregnan~y. 

Chorea begins, as a rnle, in the hands and arms, then involves the face, and 
subsequently the legs. rrhc rnorcmentf; m;:1y be confined to one side-hcmi
c:horea . The allack begins oftenest on the right side, lhough occasionally it is 
gPuera l from the outset. One arm and th e Oj)j)ORitc leg may be involved . Jn 
nearly one-fourth or lhe cases speech is affected; this may amount only to an 
embarrass1ncnt or hesilancy, but in other in~tanccs it bce;omcs an incoherent 
jumble. Jn cases lhc child will make no nllcmpl to sprak. The 
inability is in rather than in J1honnlion. ParO\\'SlllS or panting 
and of linrd cxp ir;1tion rnay oc(;llr, or cdtl sounds may be produer<1. As a rule 
the movernents C'l'l1S(' during sleep. 

Paralysis.-A prominent symptom is musculnr wrnkness, rnrnnll.Y no more 
than a. condition of parpsis. 'l1hc Jo:-;s of power i:-; ;;;lig-ld, lrnl thC' weakness may 
!Jc shown by an enfeebled grip or by a dragging of tile leg or Jimping. Jn 
his original account Rydcnham refers to the "unsteady movements of one of 
the lcgi-'. which the patient drags... There may he extreme pnre~is with but 
few mo\·cmcnts-thc paralytic chorea of Todd. Occasionally a local paralysis 
or ,,·eakm·~s n 11111.1ins after tlie attack. 

Aluli1w1 is an feature; for weckR the child nrny not say a 
word. 1t is more common in ca~es, but is 110L mnrke<l by special choreic 
unrest of the muscles of speech; it is probably a motor weakness. Complete 

follows. 
IL <louhlful whether choreic spasms extend lo lhc mu scles o[ organic 

life. The rapi'1 adion and disturbed rhythm of Ilic heart prescnl nothing 
peculi;1 1· to tlte disease, and tlierc is no support for the view that irregular cou
tmctions oc·c·ur in the papillary musl·les. 

] I E.\HT kY:\I 1•Tori1i-;.-Xe11rolic.-.\s so many of the subjects of chorea are 
nerrnus girl:-:. it is llot surprisillg th.it a common symptom is a rapidly acting 
he~1rt. Irregularity is not so spe<:ial a feature in chorea as rapidity. 'rhe 
patienls sl'ldom complain of pain about the heart. 

ll<emic Murnwrs.-\\'ith an~mia and debility, not uncommon associates 
of chorea in the third or fourth week, we find n corresponlling canlinc condi
tion. 'l'he impulsP is diffuse. perlwps wa\y in thin C'hildren . ' l'he ca rotids 
throb Yisibly, rind in the 1wumbent posture there ma_y be pul~ation in the err~ 
vical Ycins. On ausC'11ltation a ;o;y~tolic murmur is heard at the lx1se, perhaps, 
too, at the apex, sofl and blowing in qualiLy. 

Endocanlifis.-As in rheuma tism, so in chorea. acute valvulilis rarely 
gives CYirh11we of iii-' prer.:cncc by symptom:-:. l l 111u;;;t lie souglit, nrn] clinical 
expcr·ienc·e has shown that it ls u:-::.ually assoC'inlt·d wilh nrnrm111·s at one or 
othe r of lhe cnl'(li;1c orifices. 

For the guidance of the prncl itionN tl1cs.c stn.trmcnts may he rnade : 
(a) In thin, nrn·ous «liil<ln·n a sysl<il1c mnrn1ur of f.:Ofl quality is ex

tremely common at the base, with aeccntuation of the second ;o;ound, par~ 
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ticulnrly at the !=:rcoml h'\rt rn:-:tal cartilage, and i~ prohably or no moment. 
(h) .\ R,V1'tolic· murn111r of maximum 1ntcn~it,r :.ll iht~ apl''\, and !ward 

al\'o along- tlw Jpfl Ril'rnal mar7in, is not un<:ommon in nn:Pmic. enft:eLll'<l 
stafr~. and clo<':". not m1<·l·~.~nrily indic·ate either endocanliti~ or in~uilkicm·.L 

(r·) .\ nrnrnrnr or maximum intensity at the apex. with rough q11ality. and 
tranl'mittc1l to the axilla 01· angle of the scapula, indiratcs an organic lc:'ion o[ 
the mitral vain~. an<l is usually associated with enlarg(•ment of the henrt. 

(rl) When in doubt it i~ much safer to trust to the CYiclcnc·c of ere nml 
hand lhan to that or (he car. If the apex beat is in the normal p<;>ilion, 
and the area of dulnr8s not increased vertically or to the right of tlw slt'rnum, 
lht'rc is probably no SPrious valvular disenEc. 

(<') The cndocarclilis or chorC'a. is almost inrnrinbly or lhc simple or 
warty form, and in itself is not dangerous; but it b" apt to lracl lo those 
:=zdel'Otic changrr..; in the valve which produce incornpclency. Ol 1 10 µatienls 
t'xnrni1wcl more than two years allcr tlic nilnck, I found thC' hrart nonn;.i\ in 
!l I ; in 17 Uwrc Wfl8 funclional clist.urbauce, and 72 pre!'ent.c>tl ~igns or organic 
henrt-<liRC'ase. 

({) Pericarcliti~ ir..; nn occasional complication of cl1orC'n. 11:-;11:11ly in ca~es 
wit.Ii well-markc·cl rheumatism. 

In an analysis of thC' caRC's at the Johns Tlopkinr..; HoRpital, '11hnycr found 
cviclt•ncc or in\'Olverncnt of the heart in ?.) pC'r c·mt. of the 011f-patientr..; nnd 
in more than 50 per cent. of the cases in the wards. Cardiac inrnl\'t'.~ment w~s 
more common in the cases wit.Ji a history of rheumatism, and waR mud1 more 
frequent in the relapses. 

StxsonY D1STUHllANCES.-Pain in the affcct(•d limbs is not rommon. 
Occasionally there is soreness on pressure. rrherc arc cnsc:=z, mmally of hemi
chorca, in which pnin in the limbs is a mflrkC'cl f-i,Ymptom. \\'rir )I ilc-ht>ll ha5 
~poken of these as painful choreas. Tender poinls along the lines o( emergence 
of the spinal ncncs or along the course or lhe nc1Tcs of the limbs arr rare. 

Psvc11 1CAL DJSTUBBANCES are common, though in a majority or Lhe cnses 
slight in degree. Irritability or temper, markec1 wilfulnP~t', and emotional 
outbreaks may indicate a complete change in the clrnraclC'r of the c·hiltl. ' l1l1cre 
is ddiciency in the powers of concentration. t.hc nH•mo1·y iH t'nfceblC'cl, antl t.he 
aptitude for study is lost. Barely there is progrcssi\'e impairment of the 
intcj)(1ct with termination in actual dementia. ..\rule mC'lnnc:holia has bcPn 
<lr~erihcd . Hallucinations of sight and hearing may occ-ur. Palic·nt:"; may 
hcha\·e in an odd and stran~e manner and do all !-:Ort~ or meaninglr!-:s nds. 
Rr far the most serious nrnnifc·Rtation or this char;_1cter is iii(' maniac«il de
li;·ium, orra~ionally aR~oc-i11tC'd wit.h the YC'I'.\' scn're c11!-:C~-tl10rea insaniens. 
r~unlly thr motor cli!-:turbance in these caH.'S is aggrarnted, but it has bC'l'Il 
on•rlookf'tl nncl pnliu1ts hn\'c been sent to an asylum. 

rrhr psyc·hic·;il clement in chorea is apt to be neglectecl by the pradit.ioner. 
Tt is nlll'ays a good plan to tell the parenls lhal it is not lhe muscles alone 
of the d1il<l whiC'h are affected, but that lhc general irritability and change 
of cliRpn~ition. Rn oflPn found, really form part of the di~ea~c. 

rrhc ('Ollclilion of thr BEFLEXER in chorea is URllnlJy normal. rrrophic 
leRion~ rarc'ly orc·ur in ehorca nn les;::., ag some writer:; h;ve done, wP regard 
tlw joint f roubks as arthropathics occurring in tlie course of a cerebro-spinal 
di~ease. 



Fix LR. usually f:ligl1l, was present iu all but one or 1 10 ca~es treated in 
my wards (Thayer). lT. A. Hare states that in monochorca the tcmpera
tun• 011 thC' nfff'c·tecl side may be elerntetl; but this is not an inrariuble rule. 
Endoc·anlitis may oc·c·ur with little if any rise in temperature; but, on the 
olhC'r hnntl, with an :wutc arthritis, seYere entlocarditis or pericarditis, and in 
the u1s1·1' of maniacal chorea, the feyer may range from 102° to 10:!- 0

• 

(\'T\~Eous .\FFECTJON's.-The pigmentation, ·which is not uncommon. is 
clue lo the arsenic. l lcrpes zoster occasionally occurs. Certain skin eruptions, 
usually TC'g-ardc>d as rheumatic in character, are not uncommon. Erythcma 
nn(lo::.um li:u; bC'cn dcscribecl ancl I have seen sevcrnl ca~cs wit h a pu rpuric 
url it':iria. ' l'hC'rc may, indeed, be the more aggravated condition or rheumatic 
p11r11ura, known as SchOnlein's peliosis rheum.atica. Subcu ta neous fibrous 
nodules, wliie:h haYe been noted by Engl ish observers in nrn ny cases or chorea, 
ai-lsociated with rheumatism, arc extremely ra re in the Unitccl Stales. 

Duration and Termination.-From eight to ten w0ek~ is the average dura
tion of an al Vlc·k or moderate sever ity. Chronic cho rea rarely follows the 
minor clisrasC' which wr haYe been considering. The cases cl('~cribed under 
this designation in children are usually instances of cerebral !'=clerosi:; or Fried
reie:h·~ ataxia; but or('nsionally an attack wi1ich has come on in the ordinary 
way ])(.:r.-i~ts for months or years. and recm·ery ultimately takes place. A 
slight grade of chorea, particularly noticeable un<ler exC'itement, may persist 
for months in ncrrnus children. 

The lC'ncll111e:r of chorea to recur has bren noticed by all writers since 
Sytlt•nha111 fil'st 1~1adc the observation. Of 410 C<lStb; analyz~·<l for this purpose, 
2•0 had one att:wk, 110 hatl two attacks, 35 three attaC"ks, JO four attacks, 12 
fjye atla(·ks, nnd 2 six altac:ks. rl'he TCCUITence is apt lo be vernal. 

l~C'('O\"C'ry i~ the rule in chi ldren. The stati:::tics or out-pat ient depart
m('nts are not farnrablc for determining the mortality. A reliable estimate 
is that of the Co lll1di\'C l nvest igation Committee of the British Medical Asso
ciation, in whie:h n <lealhs were reported among ·139 cases} about 2 pe r cent. 

The nut1ly pers ists. J fental dulness may be prel:'ent fo r a ti me, 
but pas~t's away; pNmanent impa irment of the mind is an exceptional 
SCljllC'lkl'. 

Diagnosis.-'l'IH"re are rew diseases \rhicl1 present more characteristic fea
turr~. ancl in a majority of instances the nature of the trouble is recognized at 
a glanc·C'; but there are SC\'C'ral affect ions in childrc>n whic'h may simu late and 
be mistnken for it. · 

(a) J.llulfiple and a;n·w.;e arebral sclerosis. The ca:::<.'s are often mistaken 
for ordinary C'hOrC'a, and Jrn,-e been dcc.:cribed in the literature as «horea 
spaslica. There arC' doubtless chronic changes in the cort<.•x. As a rule, the 
mo,·emcnts arc> re<Hlily distinguishable from those of true chorea, but the sirnu-
~ation iR i::onwlinws clos.e;.the onset ~n.i~fancy. the impaired intelligence, 
111c·reasr<l 1·efll1\('S and some mshmces ngH] 1ty 1 and the dironic cou rse of the 
di~t·a~c Ft'parale them Rlwrply from true chorC'a. 

(h) Priedreiclt's ala.ria. Cn8CS or this \\'Pll-cha raclerizC'd disease were for-
lllC'l'l,Y rln:;:~rcl a~ rhorert. The slow, incoi::ir dinate movements, the 
~<·oliosis, the srunning ~prcch. the early the i1y::.tagmus, and the fam -
ily character of the cli~ra:-c are P?inls whie:h shoulll rf'1Hl1'r lhC' diagnosis rasy. 

(c) Jn rare cases the paralytic form of ehorra may be mistaken for polio-
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myelitis or, when both legs are afredecl, fo r parapl!?gia of spinal origin~ but 
thi ~ can be the ('asc on ly when the choreic mOH'rncnb urc Yl'ry !:ilight. 

(d) ll yslcria may si mu1ale c:horea minor rnm;l dot:(•Jy, and unlrs.s tlwre 
are other manifc:-olatiom; il may be imposl-'iblc to make ·a dia7no~is. )fo:--l 
commonly, howevrr, thC' mo,·ements in the so-(·allcd hn;leril'al chorea are 
rh)·lh mic and differ en tirely from those of ordinary C'hOJ:(_'a. 

(r) As men t ioned abovC, the me11lal sympfo111; in maniacal chorea may 
mask the true nature of the disease and patient ~ ha\c C\en Uren !'l'nt. to th.c 
asylum . 

Treatment.-.\bnorrnally bright, actj,·e minded thildren belonging to fam 
ilies with pronounced neuroti c taint Bhould be carC:'f'ully wald1Pcl from the ages 
of eighl to fi flcr n and not allowed Lo OYcd:ix thC'i r n1cni<ll powers. 80 fre
quently in C'hitdrcn of' this c:lass docs the attack of chor<'a da te from the wo rry 
and slrcs~ incident lo ~choo l exnm inalions thal the con1petilion for prizes or 
places should be c111phalically forbidden. 

The lrca lrncnl of the atlad;: consists largely in ;1ltcnti on to h_rgirnic mC'<l:'-

ures, with which a lone, in lime, a majority of the Parents 
should br to ld lo i-can genll y lh~ faults and wayward1m•:-:. C'horeit" children . 
The p::.ychi<·al clr ment, strongly dcYelopcd in so many ('<ll:'l'S, ii:- best lr<·alcd 
by <1uiet and seclusion. '!'lie child s.houlU be eonfi ned lo bed in the n•cumbcnt 
posture, and mcnl<Jl as well as bodily quiet enjoined. Jn prim tr practice this 
ii:; often impo:o:l'ihlc. hut with well-lo-do patients the di8C<l:-l' is always SNinus 
enough to drmnnd the aFsislancc of a skilled nu r:"e. 'l'oys and clolls should 
nol be allowc>cl at first, for the C'hilcl should he kl•pt a111us('d without CX('ilcmcnt. 
'l'hc> rc>sl nllay~ the hype r-c>xcitnbility and reclucrs lo a n1ini111um the pos:-ibilit:• 
of clamngC" to lhe \ilhc ~cgme 71 ts shou!U enclocarditi~ l'~i:;\. T ime anJ. again 
ham J :-:een \'Cry SC\c re ('ascs which had reFistl'd t n•alnlt'nt for Wl'C'~S outside 
a hospita l beeo111 c quite and lhc 1110\ Cmcnls subsiUc uflcr two or three days o( 
absolulc rr~t in bed. 

'l'!ic child should be kept apart from other L"hildn.•11 and , if po:-:::ihle. [rum 
other 11w111bc l'S of the faniil y. and shou ld sec only tho:"c persons di redly C"on 
cerncd wilh the nursi ng of the cn~c. Jn the latll·r period of fhc di;;ca~c daily 
rnbbingR nwy be resorted to with g reat bcndil. 

Tlw mC'dica l trcat1m•nt ol the disea:-:e is u n ::ati~fa('{ory; wilh the CXCl'plion 
of arseni c-, no rcmrdy seems lo ha,-e any influente in contrnlling the p rngrC:'S 
of the affrdion . \\'ilhou l any specific action. il l'('rlainl_r does good in many 
ca::rs. probahly by imprO\-ing the gencn1l nutrition. ll is tonH~nicntly gin·n 
in the form of Fowler's solut ion. nnd the good cffed:5 ;H C rarely ~ccn until 
ma .\im um dos:;cs are l:tkl'll. H may be gi\'C'll as ) l;1rlin orig-inally 1Hhil:'cd 
(IH I a); hr hl'gan ''with fi\'C drops and in<·rcn~cd one drop l'n>ry day, until 
ii might lwgin to clisagTcc with the stomach or bow~'l8... \\'hen the dose of 

~:ca';~c~.i1:t i~ rcachrc!\.~~.Y~~~~: ~~ L~~~:t~~1t~~~l p~~,~·8/:11~~~~.~j ~1111~~~.t~h~· :~ ~~;1\'~r~~~~ 
On thr occ·111Tencc the~c the drug ::. liould be stop ped for three or fou r dnys. 
'J'he praC"lic·e of resumi ng lhc administration wil!t srn allc·r cl osrR is ra rely necc:;
sa ry. ns lolernnc·e is usually e:::-tabfo:hed ancl we C'a n begi n with the close whic::h 
the c· hild wai-; taking when the sy mptoms o[ satu ration ocC'urrcd. I haH1 frc
quentl .r giYcn ilR much ns :25 minims three timc:5 a dny. LTsually the siµ-n~ of 
satura tion nrr tri\ in! !Jut p1ain, but in nry rare in:;lanc·rs more serious symp· 
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toms develop. A fatal ar~cnical neuritis followed in the ca:-;c of a child, aged 
('ight, who look seven <lrops of .Fowler\; solution three limes a tlay for ten 
day1', then i-;loppcd for a week, an<l then look SC\ en drops three Limes a <lay for 
fourteen days (Cary (Jumble). 

or other medicines sedatives arc useful in lhc SC\'Cl'C aUacks. Chloral is 
lhc most mdul and may be begun in do~cs of (he grains (0.3 gui.), gradually 
in<:rcascd i[ necessary. ::)odium bromide in the same do~;1gc may be a<ldc<l . 
.Bcllad onua has Uccn fou nd useful in some cases. 

F or ils ionic e ffect clcc:lricily is sometimes useful; but ii is nol nccc::;sary 
as a routine lrcalrncnt. rrhc question of gymnm;Lics is an important one. 
Early in the disease, when the movements arc active, they arc noi alhisablc; 
bu!.. during co nrnlc~tcncc carefully gradualcU exercises arc undoublcdly bene
ficial. J i is not well, howeYer, to send a clioreic child lo a school gymnasium, 
as the stimulus o[ lhc other chilt.lrcn and lhe cxc:ilcmcnl of the romping, 
violent play are \'C ry prejudicial. 

Olhcr poinls in lrcatmenl may be rncnLionell F ood should be simple 
and ~ome children do best on a milk diet, the amount being rapidly increased. 
lt is important lo regulate the bowels and to allend carefully lo the digestive 
fundion!;. .For the anrcmia i!O oClen present preparations of iron arc indicated. 

J 11 the sere re cases wilh inc:ei\sanl more111cnls, slccp l 1..'ss nes~, dry tongue, 
and Lklirium, the important imlic:ation iti lo procure rest, for wliic:h purpotie 
chloral may be freely ghcn, an<l, if neccs~ary, rnorphi~1. Chloroform inhala
tion8 may bl' 11ece~~;.1ry lo control the intensity of the paroxysms, but ihc high 
rate of morlalily in thi s c:h1si; of c:ascs illustrates how oft.en our best cu<lcaYors 
arr fruillci;s. 'hie wcl pac:k is sometimes Yery soothi ng aml should be tried . 
. \ s lhcoc palicnls arc apt to sink rapidly inlo a low typhoid slate with heart 
weakness, a. supporting lrealrnent is required [ro111 the outset. 

Cai;;cs arc found now and lhen whic:h drng on from monllt to month 
wiiliout gelling either better or worse an<l. rl.!sist ull modes of treatment. 
Jn such l'a~ei; a conibinalion o[ suggestion and pa~sh·e 1110Ye111enl!~, followed 
Uy \olunlary 1110\·cments under conlroJ, and later simple cxen·iRc~, may be 
u~C'ful. C'liangc of air and scene is somcUmcs followetl by rapid imprnvcmcnt, 
and in lhese cases lhe lrealrnenl by rebt an<l seclusion ~hould ulways be gi\'eu 
a full lrial. 

J 11 all cases care should be taken to examine l hc nostril~, and gJ;uing ocular 
dcfeds shou lu be properly corrcclcu cilhcr by glas>C8 or, il nccc>;ary, by 
operation. 

After llic c:h il<l has rcc:oYerc<l from the altac:k, tl1e parl'nls :-;hould be warnl'd 
that r<'iurn of the dise<1se is by no mea ni-; infrcqm1 11l, and i8 parlitularly li<1blc 
lo follow on~rwork at school or debilitating inllucntl':; of any kind. 'l'lm.;e 
rclap~es arc apl to occ:ur in the ~pri ng. Sydcnharn a<ld~ct.l purging iu order 
to prc\·cut tho vernal recurrence of the disease. 

III. OTHER AFFECTIONS DESCRIBED AS CHOREA 

Chorea Major: Pandemic Chorea.-'l'he co111rnon nhtnC', 8L Vilus·~ <lance, 
upplied to dwrca lw~ come to us from the middle when undl'r the influ· 
cnce of religious fl•noL· thcre were b} grcal c.xcituncnt, 
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gr~tic-ulatinn:--. i!ll(l <lanC'in{?. FM the rC'licf of tlu·~e ~ymptom~, when l'\.C:C:-c

siH', pilgrimag(•s wrrc made. and, in the Hhcnish proYilll'l'~, p;ll'liuilarly to 
the Cli:q>l'I or :--it. \ 'ilus in ichcrn. Epidcmiu..; o[ thi8 ~Ull OlTlll'J't.!tl abn during 

i~~11 ~1ti1 :~~~~·c1~~~!:c c~:~!~ r.~i '~~l ~~~s~~b~:~~1;11 o~ ,;~;c~1: a~:~:'.~111.g \l~c ,~:~:1~11~~~~-~ct:·~a~~ 
tlwi Hycknham npplicd the term chorea lo au afl'cdion in d1il(lrl·n t.otalh' 
dislind from thi~ c·horca major, whith is in reality an hystcri<:al m~rnifctild
tion under the influence of religious excitement. 

Habit Spasm (/Jabil Chorea); Convulsive Tic (of the Frcnrh).-'l\ro 
group~ of cases 111ay be recognized under the dl'signalion of ha\Jil spasm
onc in which there arc simply local ized spasmodic mo,·cmentR, and the olhcr 
in whic:h. in addition lo lhis. Lhcrc arc cxplosi\·e uUcntnN'::; and 
symplorns, a condition lo which French writers hare g iYcn the name 
convufsi{. 

(a) ][ABI'l' SP.1.\SM.-This is found chiefly in chi ldhood, mo;•l frequently in 
girls from seven lo fourteen }"Cars of age (~litchcll). In its simpJc,l form 
thcrc is a sudden, quick contraction or ccrlain or lhc i'atial llllll'l'lcs, su1.:h as 
rapid winkiag or drawing of lhe moulh to one Ridc, or lhc nc>c:k nnu5(;\c:-; arc 
inrnlvcd and lhcrc arc unib1tcral mornmenls o[ the head . '!'he head iR giHn 
a sudden, quick shake, and at the same time the eyes wink. .\ not inrre,1uent 
form is lhe shrugging of one shoulder. 'l'he grimac:e or nwYemcnt is repcalcll 
at irregular intcn·als. and is much aggran1tec1 by emotion. _\ ~hort in::;pira
tory Rniff is not an uncommon symptom. 'J'hc cas<.':-t arc found most frequently 
in children who arc "out of sorts," or who haYC been growing rapidly, or who 
ha\'e inherited a tendency to neurotic disorders. Allit1d to or a!-isociated with 
this are some of the cm·ious tricks of ch ildren. A bov at rnv clinic was in the 
habit ere ry rew moments or putiiug the middle fing~r into' the mouth, biting 
it, and at the same time pressing his nose with the forefinger. Hart.Icy Cole
ridge is said to haYe had a somewhat similar tri('].;:. onl y he hil hh; arm. ln 
all these cases the habits of the c11ild should be examined carefu lly, the nose 
and vault of Ilic pharynx thoroughly inspcclccl, ancl the accurntely lcslccl. 
As a rnle the condition is transient, and after persisting a few months 
or longer gradually disappears. Occasionally a local spasm pcrsists--lwilching 
of the csclicls, or lhe .facial g rimace. 

(b) hlJ'UL8 1VE TIC (GILLES DEL\ TounE'l"rE':s Dn:rn.\8t:).-This remark· 
able affection, often mistaken :for chorea, more frequrnlly for hahii spasm, is 
really a psycho!-iis allied lo 11ystcriu, though in certain of it::; aspect~ it has 
the features of monomania. 'l1he disease begins, as a rule. in young c:hildren, 
occurring as early as lhc sixth yea r, though H nwy dc\"elop afte r pubtrty. 
The re is usually a markedly neurotic family history. The special features of 
the complaint arc: 

(1) lm•oluntary muscular mm·ements, usually affecting- the facial or 
brachial muscles, but ju nggra\'ated cases all musdes of the body may 
be involved and the movements may be extremC'l,Y and rioknt. 

(2) Explo ivc utterances, which may resemble a or an inarticulate 
cry. A word heard may be mimicked at once and repeated orcr a nd O\"er 
again, usually with the inrnluntary i.novcn~cnt~ .. T o this ll_ie term echolal~a 
has been applied. A much more distressing d1sturbanC"C 111 these cas<·s 1s 
coprolalia, or the use of bad language. A child of eight or ten may shock ils 
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mother and Iricn1ls by constanlly using thr wore! drw111 \\ 111·11 ma kin~ lhc 
inrnlunfary moH•nwnls. or by utlC'ring all ~orb o[ oh:>l'C'lll' wonl~. On·a~ion
ally actiont"- arc mimickcd-er/ro.lirie.'iis. 

(:3) .\ FsotiHt('(J with !!Ome of the!'e ca!'eS arr u1rious 111rnl:1\ (listurhanc·1·"; 
the patiC'nt heeomei\ the ~uhjed o[ a form ol' oh:--('l':-ion or a fi\rd idra. In 
other ca~rs the fixed iden takes the Corm of the impulst• to tmu-h ohj1'd:-:. or 
jt is a fixed idea about words-ononwtomania-or I he> palit•nl 111uy fc.d 
compelled to counl a number oi times before doing certain adion~-aritlimo
mania. 

The disease is well ma rked and readily clisti ngui:3hec.l fnnn ordina ry thorea. 
'rho movements ha\e a larger range and are explosi'e in c·liarade r. ' l'ourl'lte 
regards the coprolal ia as the most clistinctiYe feature of ll1e di scnse. The 
pl'ognosis is doubtfu l. ] have, howerer, known 1·c('O\C'I')' to follow. 

Saltatory Spasm (Latah: Jlyriachit; Ju111pers).-Ha111bcrgcr has dc>rribc,J 
a disease in whi('h "·hen the patient attempted lo Rtancl there were :-:lrong 
contractions in the leg muscles, which cau~ecl a jumping or ~priugiug motion. 
This occurs only when the palicnl aUempts lo stand . rl 1hc <lfft•dion has 
occurred in both men and women, more frcqucnU,r in tile forn1er, and the 
subjects ham usually shown marked neurotic lcndrrn:ie:-::.. l n many ('ases 
the condition has been lransi(OI',\'; in others il ha~ pcrsislrd for ,\'Cill'R. fle
markahle affections f'imilar lo this in certain point~ occ·uL' as n ~ort of epi
demic ncurmds. One of the most i:;lriking of tlwse oec-urs <1111011~ thr '·jump
ing Frenchmen'' or Maine and Canada. As dCS('ribed h,r Bc;ml an<l 'l1horn
ton. the subje('f~ arc li11blc on any sudden emotion to jun1p Yioknlly ;rnd utter 
a loud cry or sound, and will obey any command or imit:itc nny adion wilhout 
regard lo its nature. ' l'lic condition of echolalia is present in a marked dl'grce. 
The "jumping'' pre,·ails in certai n iamjlics. 

A very sjmilar disease prevails in parts of Hu~sia nncl in ,Javn and Borneo, 
whel'e it is known by lhc names of myriachil and the d1ie[ feature or 
wl1i('h i!-i rnimi r ry by lite patient of everything he :-ices or 

Chronic Chorea (!lunlinglon~s Oharea) .-' l'l1 is is an afkdion c:hamclcr
izccl by irregular 1110\'Cmcnls, disturbance ol ~pecdi, and gradual dementia. It 
is frequently hereditary. lrving \\'. Lyon desc·ribed it in uw:; as c!tronic 
hereditary chorea, and traced the disease through fhc gencralio11s. ] lunt ing
ton. of Pomeroy, Ohio, at the time a prac:litioner on Long- Ji.;land. ~ave, in 
187t, in three brief paragraphs the salient point:-; in <·onnl•dion with the dis
ease-namely, the hen•ditary nature, the association with p:;ydiital trouble:-:. 
ancl the h1tc onset-between the thirtieth and forlil•lh 'l'hc cli:-:casc is 
not Ulll'OllllllOn in the Unilcd States. Under the term l·lioi·ea may be 
g rouped th.e hereditary for m and the cases wl1i('h come on without fo111ily ·dis
position, either al middle li fe or, more commonly, jn lhc agt'd-:-;i•nile thorea. 
It is doubtful whct!H.:r the ('ases in children with thronie c:horpiform mme-

;;1;~~0 ~~~~8n ci~~~~~ 1~;.1.enlal weakness and spm:tic con di lion of tlic legs, ~hould 

The hereditary charader oi the disease is \Uy striking; il has been traced 
throt~g_h four or five generations. !luntington·~ folher and gr;i ndfather, also 
phys1crnn~, had treated the JU the family wliic.:h he dC':'('l'ihed. o~born. 
of East Hampton, tells me the disease still eontinu{'s to n•tur in certain 
families ckscrihecl by Huntington, as it has done, so it h; said, for folly two 
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l'<:ntul'il-s. An i(lC'ntit:al affc1dion Q(·(·ur:; without any hereditary di:-;position. 
Tht· <I~(' or Oil!'('{ i:-; lah•, !';_lr(•ly before> the thil'ii<1th or thr Uiirty-fil'lh year. 

'l'lit> sy111plomg are n.•1·y tharac:teri:::;tic. The irrt·gular lllOH~mt•nb al'e usu-

~!~1~·t·~i~;t I~~:~;~ p\1111 :~!~:·) i~~11~~~~i ,:11~~1·i~'::i~a ti~t·~~c~:n~r; ~ ~ g~i;t~~11:~~11~~~.r 1:11: 1~::~-~.:~~~l~ 
are cli:"Ol'dc·rl.r. irrl'~ular, i11C'oOrc.1inate rather t!rnn choreir, and h;.nc not the 
sharp. bnu.;cp1C' 111olion of Sy<lenham's chorea . ]n Liu.' l'ac·e there arc ~low. 

:11~~>l:;;1\~:1.~~;;1;~·i;;~~tt~~~a t1 ~r aa '\c~,~~;~~~:l~~~~~.ca~~J11~1 :1~c:i~h isi~i 1:1;:~,~11,~1~<l 5~i·i~ii~1:1f t 
the :-;yllahlC's arc badly pionounc<·d and in<listinc:L, but not definitely stacc·alo. 
'J'hc nll'nl:il i111pairn1cni leads finally to dernrnlia. ' l'hc nnatomical condition 
i:; a thrnnic. diffuRr cortical enrephalitis not unlike thai in genera l paraly:::.is. 

Rhytlumc or Hysterical Chorea . -'J'hi.~ is readily rl.'cognizt·d Uy the rhylh
micnl tliar:H·IH of t.he movements. li rnny affcd the 11111:-:c.:lt•l"i of the nbdomen, 

~~11~~~\~\~·~ i1~~l ! ::~o~~;,\t11; 1~1~ ~~'~ ~·1~ l ~~;~fl , o~·r it.~ 1:o~~~e0nt~:c 0 ~t:~~1;,o;~.1~\~~o~~ 1~~~~~~~:i.ng r: 
its orderly rhythm it rescmlilcs t.he canine chorea. 

IV. INFANTILE CONVULSIONS 

(Eclampsia) 

ConrnlRive Rrizurrs similar lo tho~c of epilepsy arl' noi infrequent in c11il 
dn·n a111I in adults. The fit may indeed br idf'ntical with cpilrpl"iy, from which 
the c·o11dition differR in that when the caui::e i~ remo,·e<l there is no tendency 
for the fits to rN·ur. Occ-asionally, hom2Yer, the comul~ions in c:hilclren con
tima• nnd dt1 \e lop into t rue Ppi lepsy. 

Etiology.-...\ ('Oil\ u lsion in a c:hild may be due io many causes, all or which 
lead to an un~L1bk condiiion of the nerrn centres, pl11·111itting stHlden, exces
sirC'. and l<.1111po1"nry 1wrrnus discharges. The following are the most impor
tant. of' llwrn: 

(l) /)('{;ilil,11. r0~ulting usually from gastro-inteslinal di8lurbance. Con
rnlsions f'n•qm·ntly supcrrenc toward the close of an att.al'k or C'ntC'ro-colitis 
and n•t·ur, so111(•fi111f'S pro\ ing fatal. The cll'alh-ratp in c:hi ldren from eclamp
~ia ri;.;rs Rft'<1dily .witli that of gastro-ialcsLinal disorders (Morri~ J- . . Lewis). 

('!) l)l'l.i/1hera{ /rri/a/ion.-Dentilion alone is nnely a cau:--r or COil\ ul 
sionR, but is often one of sereral factors in a feeble, unhenllh.r infant.. The 
greatl'si 1Horiality froni c:onrnlsions is during t.he fir:-;t six months, berore lhe 
tedli ha\C' rl•ally mi througl1 the gums. Other irritati,·e causes are t.hc o,·er
loading- of the ~10111ae:h with indigestible food. lt has been suggested that 
-.;0111<.> or tlw::r l'Ul'CS are toxic, owing to the abeorplion of poi~onou8 plomaines. 
\\'ormR, to wliid1 rournlsions are so frequrntly at.lribut.ed. probably haYe litt.le 
influt1nc·('. ,\ mong olhe!' sourees pos~ible are phimosi~ and olili~. 

(:l) Hirhfs.-'l'hc ob:'en·alion of Sir William Jenner upon the a!'Socia
lion of rit'kt1 I!:' :ind conrnlsions has been amply confirmed. ' l'he Rpasn1s mny 
be l:i r,rngrnl, lhe so-l'alJ<.><l l'hild-crowing. which . though conrulsive in natu re, 
can sc·1ll'c-rly I)(' n•c·kone<l under edamp~ia. The influence of this condition is 
more appart·1d in Europe than in the United 8taks, although rickets is a com-
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mon disem::c, partic:ularly among the colore<l people. 8pnsms, local or gen
eral, in rickets arc proliably assoc:ialed with the condition of debility and mal
nutrition and with c·ranio-labcs. 

p) Puer.- 1 n J'OHng chiklren the onset o_f the infectious diseases is fre
quently with com ulsions, which often take the place of a chill in the adult. 
H is not known upon what they depend. Scarlet feyer, measles, and pneu
monia arc most often preceded by conrnlsions. 

(:"j) Congestion of lite JJrain.-That extreme engorgement of the blood
vesscls ma_y produce conrnl~ions is shown by their occasiona l occurrence in 
:;evPrC' wllooping-cough. hnl ill('ir rarity in this diseat'C really indicates how 
Rrna ll a part meclrn.nic11l congestion plays in the pro<luclion of fits. 

(G) Seven~ conl'ulsions ushC'r in or accompany 11w.ny of Lhc serious ais
cases or 1.lic nervous system in children. ]u more than 50 per cent. of the 
casC's or infantile hC'miplC'gia the affection follows severe convulsions. They 
less frequently preN•de n spinal paralysis. They occur with meningitis, tuber
culous or simple, ancl with tumors and other lesions or the brain . 

Antl, lastly, conrnlsions may occur immediately after birth and persist 
for weeks or months. ] n such instances there has probably been meningeal 
h::emorrhagc or serious injury to the cortex. 

r.rhc most importan t question is the relation of convulsions in children 
to truC' c.•pi lcpsy. Jn Gowers' figures of 1,-150 cases o[ epi lepsy, the attacks 
\)Pgfill in ]80 during the first three yeal'S Of life. or ..j(jQ CaSeS Of epilepsy 
in childrC'n whid1 T have analyzed, in 187 the fits began within the first three 
yea rs. or the total lisl lhc greatest number, 74, was in lhe firsl year. la 
nearly aJi these instances there was no interruption in the convulsions. That 
eo1wl~l~ions in early inrancy arc neccssaTily followed by epilepsy in ar'ter life 
is certainly a mistake. 

Symptoms.-'l'lic attack may come on suddenly without any warning; more 
commonly it is p rnccdcd by n stage or restlessness, accompanied by twitching 
and perl1aps gri nding or the teeth. It is rarely so complete in its stages as 
truC' epilrpsy. 'J'hc :-;pasm begins usually in the hands, most commonly in the 
right hand. 'J1he eyes aTe fixed and staring or arc Tolled up. rrhe botly 
becomes stiff an<l breathing is suspended for a moment or two by tonic spasm 
of the respiratory musdes, in consequence of which the face becomes con
geste<l. Clonic ronvul•ions follow, !he eyes arc rolled about, the hands and 
arms twiteh, or arc fixed and extended in rhythmical movements, the face 
is contorted, antl the head is retracted. 'rhe attack gradually subsides and 
the child sleeps or passes into a state of stupor. Following indigestion the 
attack may be single, but in rickets and intestinal disorders it is apt to be 
repeated. SomeUmcs the attacks follow each other with great rapidity, so that 
the child nc,·cr rouses but dies in a deep coma. If the conrnlsiou has been 
limited cliiefly to one side there may be slight parc.~is after recovery, or in 
instances in which the convulsions usher in infantile hemiplegia, when the 
child arouses, one fliidc is completely paralyzed . During the flt the tempera
ture is offrn raised. Death rarely occurs from the convulsion itself, except 
in clt'hililatecl children or when the attacks recur with gl'ra l f'rcquency. "In the 
so-called hydrocrplialoid slate in connection wilh protracted tliarrhcea con
vulsionH mny close the ~c·cnc. 

Diagnosis.-Coming 011 wlun lliP subject is in full hcallh, the attack is 
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prolmhly 1hH' <1itl1<'r to till ovcrloacle<l stomach. to Mme pcripl!C'ral initation, or 
O(·c-~1 ionnlly lo tr:1uma. f-\dting in with high fe\'C~r and rnmiting, it may 
indic·:1IP tlw onst>t ol' 1.111 ex:mthem. or occa~ionally be the primary symptom of 
e~c(;phaliti~. or whatH<:r the condition i ~ which causes infantile hemiplegia. 

~~ ~li~.~~ ,~!:~: 1 ~~.t tll ;~1 ~ st·~1;~~~·~:c;:;1 s~:~t::11~c3b~ ~ t ~s:~~o~~~ :.~ 1~'.~,i~ct1~ ;ii~~ t ;! i~~1~~~i ~ ;; 
often a":o:o<·iah·d wilh rickets, laryngismus stridulus. and the hydroccphaloi<l 
sLnte :ire usually c·onfinNl to the hands and arms an<l are intermittent and 
u:-.unllr tonic. ~L'hc co1n1d~ions a~sociutccl with tumor or U1ose whic·h follow 
infaniilC' IH'miplegia are 11:-:.ually at first Jacksonian in c·hnrartcir. Arter t.hc 
se('oml yrar c·on,·1d~iH' S('izurrs which come on irregularly withoul apparent 
cauRl' and rc•c·11r \rhik• the chilcl is apparently in good l1rnlt11, nrc likely to 
pron' trill' epilcp)'o\y. 

Prognosis.-Conrnl ~iom play :Jn important part in inrantilc mortality. 
Tn Ulorris .J. Lrwi s's lnhlc· of deaths in children un<lrr lrn, 8.5 per cent. were 
asrribc<l to conrnlsions. l n chronic cliarrhcca conrnlsions arc usually ol' ill 
onw1i. 'l'hos(' u~hering in fevers are rarely serious, and the ~amc may.be said 
or U1p fit)'-\ tl~)'olOt:iate<l with indigestion and peripheral irritation. 

Treatment.- l~rc·ry source of irritation should be remorcd. If associated 
with inilig"~tihlc rood, a prompt emetic shou ld be gi\Cn, followed by an enema. 
'l'lu• trl'th shoul<l be C'-..:aminecl, and if the gum is swollPn. hot. and ten:-:c, it 
m:iy h<• h111N'd; hut neYer i[ it looks normal. \\'hen sem at first, if the parox
yRm iR ~C',·crr, no t im<' s.hou l<l be lost by giving a hot bath, but chloroCorm 
Rhoulcl hP giYcn at Ofl('C', and repeated if neccss.ary. A child is so readily put 
um1~r ('h!ornform and with such a small quantity tlrnt thi::'i pro('edure is riuite 
Jn1rmlr~~ and F.aYC'R muC'l1 ,·aluable lime. The praclice is: almost universal of 
put.ting tllC' c·hilcl into a warm bath, and if there is a fe'"rr the head may be 
douC'hecl with rnlt1 \\'Ftlfl·. 'J'he temperature of tile halh Rhoulcl not be aboYe 
95° or !Hi 0

• 'J'he very hot. bath is not suitable, parti cularly if the fits arc due 
to in<ligC'F-tion . Al!rr the aUack an ice-cap may be placed upon the head . l C 
there is muC"h irril;ibilily, particularly in rickets and in sr,·erc clial'rhcea, sma ll 
l1os.cs of opium will hr found efficacious. \\'11en lhe convulsions recur afler 
the rhi](1 l'OlllC'P. from imder the influence of thloroform it is hcst to place it 
rapidly under tlH' inflncncC' of opium, which may be girnn as morphia hypo
clc·rmiC'nll_y, in closc•s ol' from one-twenty-fifth lo one-thirtidh of a grain 
(O.OOZfi to 0.00"?~ gm .) for a child of one year. Other remedies recommended 
arf' dlloral hy ('JlC'llla, in 5 grain (0.3 gm .) doses, and nilrite or amyl. .\fil'1· 
the att:U'k li1~s pnss:ecl the bromides are useful, of whi<:h 5 to 8 grains (0.3 to 
O.!'i g111.) may he given in a <lay to a child a yea r old. HC'c·urring conrnlsions, 
pnrtil·nlarly if Uwy comC' on without specinl cause. should rrc:eivc the most 
thorough nncl rnrdul tr<1afment with bromides. \\'ill'n a~sociated with rickets 
the ln'atrnenl shoulcl be directed to improving the general condition. 

V. EPILEPSY 

Definition.-An nffrrtion of the nervom; system characterized by attacks 
of unc·onsc·ioui-\lll'S~. wil11 or without conrnl sions. 

The transil'nl loss or conseionsness without convulsive seizures is known 
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as pelil ma!; the lo:-:s or con~ciousness wilh general eon\'u\~iYc seizures is known 
as grand ma!. Lo<.:nlizC'd cmnulf;ions, occurring usually without loss of con
scious1w:.s, arC' known as cpileptiform, or more frequently as Jack~onian or 
cori.il·a l epi kpsy. 

Etiology.-.\ oE.-"!n a forge proportion of all ca~cs lhc disease begins be
fore puhl'rty. or the J.150 cases obsencd by Gower~, in ..i·22 the <lisea~e began 
before the lc>nth yrar, ::incl three-fourthr:i of the cases bc-gan before the twen
tieth year. Of !f;U cases of epilepsy in ch ildren which J have analyzed the 
agr or on~C'L in 1·?7 was as follows: l?irst yea r, 7l; second year, 62; third 
year, 51; fourth yrar, 24; fifth year, 17 ; sixth year, 18; seventh year, 19 ; 
eighth y<'~tr. ;2;J; ninth year, 17; tenth year, 27; elcYcnth year, 17; twelfth year, 
18; thirlPenth yl'n r, 15; fourteenth year, 21; fifteenth year, 34-. Arranged 
jn hcr11idl 1t<1de~ lhl' figurC'S are as follows: From the first to the fifth year, 

from fiflh to the Len th year, 104 ; from the tenth lo the fifteenl11 year, 
95. illuslr'ate in a str iking manner lhe early onset of the disease 
in a lnrgc propol'iion of the ca!'es. lt is well always to be suspicious of epilepsy 
beginning in adult life, for in a majority or such cases the convulsions are 
due to a local IC'sion. 

SEx.-Xo Rpccial influence appears lo be disCO\'erable in this relation, 
certainly not in chil1lrcn. Of ·1:33 cases in my tables, 23'i were males and 
20;3 we;·c femalf'~. ~howing a slight predomin;nce or the male ~ex. Afler 
puLerty unquc~tionahly, if a large number of ca:-:es arc taken, the males are 
ju excc~s. 

lIEBEOITY.-°Muc·h slre~s has been laid upon this by many authors as an 
important predisposing cause, an<l the statistics collected girn from 9 to over 
40 per cent. (:owl'rs gires 35 per cent. for his case:-;, which have special value 
apart from otl1(' I' :-:.latistics embracing large numbers of epilept ics in that they 
were colleC'i('(l by him in his own practice. Jn other figures it appears to play 
a minor r01C'. Jn my Jist there were only 31 in which there was a 
hislory of n1ar·kNl neurotic taint, and only 3 in the mothe r herseH had 
been epileptic. l 11 lhe Klwyn cases, as might be ex pected, the percentage 
is larger. Of th<' ·1tG there 'ras in 32 a family hi sto ry ol' nervous derange
ment of some ~ort, either paralysis, epil epsy, marked hysteria, or insanity. 
SpratlinA found 16 pe r cc·nt. among 2.523 case!'. 

\\'hilc, thC'n, it may be said that direct inheritance is comparatively un
common, yet the chi l<l n.'n of neurotic families in which neuralgia, in~anity, 
and hyslC'ria prC'vail arc more liable to fall victims lo the diseai::e. 

Ch1·onic alcoholis,,-1, in the parents is rC'garded by many as a potent pre
dispo8ing fHttor in the production of epilep~y. l~chevcrria has analyzpd 572 
caRl'S hearing upon tliis point and diYided them into three cla~Rcs, Or which 
257' ca~t·~ ('Ould be trarccl directly to alcohol as a cause; 12G ca:::es in which 
there WC'I'P a!'sotinlrd conditions, such as syphilis and trnurnati~m; 189 cases 
in which the alcoholi:-1rn was probably the result of the cpilep:-1)'. Figures 
cqunlly !-l.lrong are gi\'C'll by Marlin, who in l 50 ins;rne epilepticR found sa 
wilh a mnrkecl lii:-:.tory of parental intemperance. Rpratling found ] 5 per cent. 
with markC'd alc·oho li r history in the 

8yphilis.-'l111is in the parents probably less a prrcli~posing than an 
adual eau!'C of epileps·"· whi<·h is the direct oulcome of local cerebral mani· 
festatious. There jg no reason for recognjzing a special form of syphilitic 
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epilepsy. On the other hand, conrnl sire ~cizures due to acquired syphilitic 
diseas<• of the brain arc very common . 

A lroluJf.-~l'H.•rc epileptic com·ulsions may occur in steady drinkers. 
Of exciting causes fright is believed to be important, but is less so, 1 

think, than is u~ually stated. rrrauma is present in a certai n number of 
instance~. An important group depends upon a local <liscasP of the brain 
existing from chil<lhood, as seen in the post-hemiplcgic epi lepsy. Occas:ion
olly coses follow lhe in(edious fc,·ers. Masturbation 11as been staled to be o 
special cause, but its influence is probably orcrratecl. A l:ngc group of con
\'UlsiYe seizll res allied to epilepsy are due to some toxic agent, as in lead poi
soning and in unrmia. 

REFLEX CAUSES.-Eyc stra in, dentition, and worms, the irritation of a 
l"icalrix, some loC"al nffcction, such as adherent prepuce, or a foreign body in 
1hc ear or lhc nose, arc given as causes. ln some of lhe~c cases the fits cease 
·1fter lhc rcm o\'a l of the cause, so that there can be no quC'stion of the associa
r ion between the two. Jn others the allacks persist. Genuine cases of reflex 
1~pilcp:-_y are, J believe, rare. A remarkable im:;tance or it occurred al the 
Philadelphia J nfirmary for Diseases of the Nenous System in the case of 
a man with a testis in the inguinal canal, pressure upon which would cause 
a typical fit. Hrmoval of the organ was followed by cu re. 

C:ardio-vascular epilepsy is usually a manifc~lalion of adYanced arterio
sclerosis, and is associated with slow pulse (see 8tokcs-.\da111s DiB-ease). Th<.'re 
may be palpitation and uneasy sensations vbout the heHrl prior to the attack. 
'l'he passagC' of a gall-stone or the remonll of pleuritic fluid may induce a fit. 
rudigestion and gastr ic ll'oubles are extremely common in epil('psy, and in 
many instnnC"es the ent ing of indigestible arlicles Sl.'('ms to precipilate an 
attack. Auel last ly, epileptic seizures may occur in olU people without obYious 
c·ause. 

Symptoms. -(a) Gn \Nil MH.-Precedi ng the nts I hero i• \I RUal ly a locol
IZ('d sensation, known as an aum~ in some pal'l or the body. 'rhis may be 
somatic. in wl1ic:l1 lhe feeling comes from some particular 1·cgion in l he pC'riph
ery, as fro111 the fingel' 0 1· hand, or is a sensation fell in the stomach 01· about 
the henrt. rrhe p('ripheral sc1u:ations preceding the fit are or great value, 
pnrtirularly those in which the aurn always occurs in a definite region, as in 
1mc finger or toe. 1t is the equivalent of lhe signal symptom in a fit from 
a brain tumor. The varieties or these sen~ations arc numerous. The epigas
l1·ie sen~ations arc most common. Tn these the pali<.'nl complains or an unea~y 
sensation in the cpigastrium or distress in the intestines. or the sensation may 
not be unlike that of heartburn and may be as~ociated with palpitation 
Thl'SC groups are sometime~ known as pneumogaslric aurm or warning~. 

or psychical IHll'::C one of the ffiOSt Common, as dC8Cl'iiJe<l by ] l_ughli ngs 
Jackson, is lhe vague, dreamy state, a sensation of strangNwss or sometimes 
or tNror. The aurrc may be associated with sp(lcial f:ellSC'1'; of t!Jl·se the most 
common are the visual, consisting or fiashes of light or sensations of color; 
less commonly, dist incl objects are seen. The auditory au1·n;· con~isi of noises 
in the c•ar, 011cl sounds, musical Lones, or occasionally voil'C'S. Olfactory and 
gw~lalOJ'y n111·a~. unplrnsnnt tastes and odors, arc rare. . 

Otcnsionally the fit may be preceded not by un aul':l, Out by CC'rta111 move-
1ll<.'nl:-:; thC' pnt'ienl may turn round rapidly or run with great speed for a few 

70 
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minull 'i. thr so-cnIIC'<l rpilcpsia procursirn. In one of lhr Elw.rn cases the lacl 
stoo1l on his toC's and twirled with extraordinary rapidit.v. ;.;o lhat hi~ fratur0.~ 
were i::t·a1Tcl_r n•cognizable. It is stated tliat the pul~e !-lOn1t'limt•s stops jusl 
before the fit. The slu<li('S of Gibson and Good show that no Hitcrntion in the 
pulse ou.:t11Tcd up to the point of douic conrnh~ion~, nnci there was no lower
ing or the genen1l blood pre~sure suggesting ana!miu of the brain. Al the on:;ct 
of the altaek the patient may gi\'e a loud. scream or yell, the so-('nlkcl c>pilcptio 
cry. Thr patient drops as if shot, making no C'ffort to guard the fall. J n 
CO llSef!Ul'TICe of this C'piJcptiCS frequently injure thcmSCl\'C'S, C'Ulting the foce 
."Ir hea<l or burning thcnisPlres. In the attack, as dr:.:cribed hy I J: ippo('rnte~, 
•(t.he palienl loses liis speech and chokes, and foam i:-;surs from the mou1h, 
the tedh arc fixrd, the hands are contracted, the eyes clislorll·t1, he bc('omc~ 
insrm:.iht0, nnd in ~omo cases the bowels arc affected. And U1Nie symptoms 
uce:ur Romrtimrs on ihe left siclC', sometimes on the right, nntl :-;0111etirne8 on 
both." The fit may be dcscl'ibcd in lhree stages: 

( 1) 'l'onic 8pasm.-'rhc head is drawn back or lo the riglit, and the 
fixed. The hands arc clinched and the legs extended. rr11is tonic 
iion affecti-. the muscles of the chest, so that respiration iR impeded an1l the 
initial pallor or the face changes to a. dusky or li\'id hue. The 11\ll~Clcs of 
the two :;ides arc unrqually affected, so that the head nnd 1)e('k an: rotated 
or the f;JJinc i8 twi:.:frd. '!'he arms are usunllv ficxrd at the elhow::1, the hand 
at the ":ri:;t, and the fingers arc tightly clinc:h~d in the palm. This stage lasts 
only a few i<l'Comls, and then the clonic stage begins. 

('2) Cfonic Stagc.-'l'hc mu:.:cular contractions become intermittent; at 
first tremulous or rilm1tory, they gradually become mot'<' rapid and the limbs 
are jerked and lossecl about violently. The mu:.clcs of the face arc in constanl 
clonic spasm, the C'yes roll. the eyelids arc opened anc.1 closed conrnlsiYely. 
i.rhc morcmrnls of the n1usc!C's or the jaw arc very foi·cihle and strong, and 
it is at this time that 1.he 1.ongue is apt to be caught bd,\H'Cn the lt•clh and 
lacerated. 'l'hc cyanos is, marked at the end o( lhe tonic st:ige, gl';1dually 
lessens. A frothy saliva, which may be blood staine,1, csciiprs from the mouth. 
':rhe fa'.'C'CS an<l urine may be discharged inrnluntnrily. The duration of this 
stage is rariable. H rarely lasts more than one 0 1· two minutes. The conlrnc
tionR become less violent and the patient gradually sinks into the condition 
of coma. 

(3) Coma.-'rhe breathing is noisy or emu stertorous, the face congested, 
but no longer intensely cyanotic. 'l'he limbs arc rclaxC'd and the uncon~cious
ness is profound. Arter a \'ariablc time the patient c-an be aro11sl'cl, but if 
Jefl alo110 he sleeps for some hours and then awakes, complaining only o[ 
slight headache or mental confusion. If the attack !ins been S<'YNe, prtL•dii:il 
htt•morrhagcs may be scattered orer the neck and chest. Tn the case of a 
young man in good hea lth in a severe conYlllsion both sub-ronjuncli\;ll :.:pac:e:> 
were entirely filled with blood, and free blood oozed from them (Waller 
James). 1!:t1moptyi.;is is a rare seqneJ. 

(..J) Sta,lus Rpilcplicus.-This js the climax or the clisra~e. in which attacks 
occt1r in rapid succeRsion. nnd Uic patient docs not recover consciousness. r11J10 
pulse, rC'spiration, and t.C'mper;iturr rise in the attack. H is a i;crious condi-
tion, and ortrn fatal. 

After the the rcfkxcs :ire sometimes absent; more frequently they 
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are ine:1·l·asrd and thr ankle C'lonus can usually hr obtained. Thr state of lhe 
urine i:'i rnri3ble, partitulnrly as regards the 'solid~. The quantity is usually 
ill(·rt';lsl'd after tlw ;tliatk, find albumin is not infrcqtwnlly prt'Scnl. 

(.>) i'o1Sl-CjJi/cjilic S!Jlllj)fu111s are or great imporl:llH.'C. 'fhc paliPnl may be 
in a lrnnce-likc c.-ondition. in which he performs actions of which subf:.equenUy 
he has no rccolledion. !\lore serious arc the attacks of mania, in which the 
palitnt is often clangernus and sometimes homicidal. Tt is held by good 
authorities that an outl1r('ak of mania may he ~uhstitutcd for the fit. And, 
l:1slly. the mental con1lition of an epileptic patient is often seriow.,Jy impaired, 
antl profound defcels arc common. 

(ti) Paral!Jsis, which rarely follows the cpi lept ic flt, is u?.ually hemiplegic 
and lran::.ienL 81ight disturbances of spc1.:d1 also may oC"e:ur; in some in-
sla n cci~, forms of sensory aphasia. · 

'111ll' attacks rnn.r OC"('\\r at ni ght, and n. person may be epileptic for ycurs 
without kuo\\ ing iL As 1l1rousscau trul_y rema rks, when a pNson tells us fhat 
in lli e night he has inc·onlincnce of mine and awnkPs in the morning with 
headal'he and mental confusion, and complains of ditliculty in ::.pl'C'ch owing 
to the fatt that he has bittrn his tongue, if nl::;o fhne are pmpurie spotti on the 
skin of the face and neck, the probability is YCl'Y strong in<lce<l that he is 
suhjc•d to noctu rnal epilepsy. 

(/J) Pwr11• l\ f u.-'J'hi::; is epilepsy without the conrul sions. ~rhc attack 
eon::;isls of transient unc·on~c:iou1'nC'ss. whiC'h may C"ome on at any lime. accom
panil•d or unaccompanied by a feeling of faintn csi'\ and YCrtigo. Suddenly, 
for ('Xa111plc. ai the dinm•r table, the subjed slops lalking and eati ng. the eyes 
bel·nrnc fixed, and the foC'e slightly pale. Anything which may have been in 
thl' hand is mrnally droppPd. In a moment or two con~ciousness is regained 
and the patient resurnri-; c·o1wcrsalion as if nothing had happC'ned. :In other 
in~tances lliC'rc is slight inroher<•ncy or lhc palieni performs some almost 
aulo1m1tie aclion. He tnil.Y begin lo undres~ l1imsrlf and on retu rning to 
consciou~ness find fhal he !ms partially disrobed. li e may rub hi !; beard or 
face-. or may spit about in n earclcs.s way. Jn other attacks the patient may 
fall without conrnlsi\·c s.t·izurcs. A <lcfinilc aurn is rare. rrhough transient, 
unc·onsC'iou::.ncf'S ancl giddiness are the mo::.l <'On:-itant manifestalions of petil 
mat; tl1C'rl' arc many other equirnlent manifrstal ions, such as ?.mld<•n jNkin)2'S 
in the limbs., sudden Lrcmor, or a sudden visua l :-:en~ation. Gowl•rs mentions 
no lcs!-\ than ::.cYenlrrn difrrrrnt manifestations of petit mal. Orcasionally 
iherl' arc cases in whid1 the patient has a semalion or losi ng his breath and 
may rYrn get red in fhc fare. 

,\fl<•r the nflack lhc palient ma_y be clnzrcl for a few !'l-econd !-l ::ind pel'fonn 
rC'rl:1in r111fomatie aefion!'l-. wliiC'h mar seem to be \'Olilional. .\ s 11wntioned. 
urnlre~:-;inp- i~ a <"Omrnon ::idion. but ::ill sorts of odd actions may be performed. 
~ome or which arC' awkwnrd or cren scriou ~. One of my patients aflC'r an 
aftac·k was in the hahit of lc>aring anything he rould la.v hnnds on. particu
larly hookr:. Yiolrnt nc-tion!-l ha,·c been committed and assnults 111:11le. fre
qu<•;1tly giYing rise fo questions which come before the courls. This condi
tion ha" hrrn termed maskC'd epilepsy. or epilepsia lan•ala. 

Tn a majority of thr ra~C'S or pelil ma! convul sions finall_v occur, at first 
slight. hut. ultimat ely tlw grand mal becomes well dereloped, and the attacks 
mny thC'n alternate. 



1081 nJRE,\>ms OF 'J'lTF. :rnnnn s RYR'l'EM 

(c) .J.\CKSOXl.\X El'ICEP:->Y.-This is also known as c•orlirnl, symptomatic, 
or partial epilepsy. Jt is distingui:.;.hrd from the ordinary (•pilep:;y by the 
important fad. tlrnt con~ciousncss is reh1inrd or is lo~t late. The at.lacks are 
usualh· the r(•sult of irritalire lesions in the motor zone, though there are 
prohably nlso ~cin:;ory equivalents or this motor form . Jn a typie:al attack the 
spasm IJl'gins in a limited rnusc:1e group of the fac:e, arm. or leg. 'l1he zygo
matic nrn~c·IN;, for inslnnrr, or the thumb may twitch, 01· the toL·s may fir:;t 
be mo\'C'cl. Prior to the twitching the patirni may !er! a f-'<'nsation or numb
ness or tingling in the parl affeded. The Rpasm extendi'-i nnd 11rn3· imolre the 
mu~ths of one limb only or of the fare. rl'lie pnlient is conscious throughout 
and w:ilthrs. oflrn with inlcrr~t, Lhe march or Lhc RpaRm. 

'!'lie onsrt 111ny br slow, nncl, ns in a ca:;:c which I li:we repor ted, there may 
be timr for· 1110 p1~lirnt Lo pince a pillow on the floor, RO as to be as comfortable 
as possihlc during Ilic allac:k. 'l11ie ~pa~ms may be localized for yeal'S, Out 
there is n grent risk that the partial epilepsy may become genera_!. The 
condition is due, as a rule, to an irritaliYe lesion in the motor zone. Thus of 
107 cas(•s analyzed hy Holaml, there were -18 of tumor, 21 instances of inAam
matol'y softening, 1 ·1 instances of acute and chronic meningitis, and 8 cases 
of trauma. The remaining instances were due to ha.'morrlrng(! or abscess, or 
were as1'oeiatcd with :;:c·lcro;-;is c:erebri. Two other conditions may be mentioned, 
which mny cause typical .Jncksonian epilepsy-namely, ura-:o111ia and progres
si\'C~ panily:;:i~ or the in~allC'. ~\ considerable lllllllher or the cases or Jack
sonian rpil<'Jl!\Y nre found in children following hrniiplegia. the so.called post
hemipkgic <•pilrpsy. 'l 1hc com1ilsions us1111lly bPgin on the affcded side, either 
in the arm or lrg, and the fit may be unilatern l and without loss o[ conscious
nes~. l11LimatC>ly lhPy hec:omc more Re\•erc and general. 

Diagnosis.- l n major epifrps!J the sudd('nnr~s of the att.ae;k, the abrupt loss 
of consc·iouRnrsi-;, tliC' orde r of lhe tonic and C'lon ic spasm, and the relaxation 
of Ll1c i-;phi!l(·lC'l's at lhe heigh t of the attack :He disLinc:ti,·c features. T he 
conru l ~irn srizurt•s due lo lHtt'mia :ire rpilcplic in c·lrnracter and usually read 
ily rec-ogn izccl by the r:d~tenC"e or grcally incrca~cd Lrns ion and lhe concliliou 
of the urine. T'radi<·all y in young acl ults hysteria can:;:es lhe greatest difficulty . 
an<r may closely :-;inrnlatc true cpilC'psy. The table on page 1085, from Gowers' 

·work, draws clearly the ('hicf differences bctw\:'en them. 
Recurring l'/Jifrplic sei:wres in a person O\Cr thirty who has not had pre

rious aita(·k8 is nlways suggestivp of org:rnic dis('nsr. AC'rording Lo II. C. 
Wood. whose opinion is supported b_y that of lournicr, in 9 cases out of I O 
the condition is 1!11r to :::.yphilis. 

Petit ///(ll lllllSt \)(' distinguished from nttnC'kR or !=yncopc, and lhe \'ertigo 
of ?llCniCre\; disease'. of a C"arcliac Je:;:.ion, and of indigestion. Tn thesl' cases 
there is no ndu;1J loss of c·ons('iousncss, which forms a characteristic though 
not an inrnrinblc featurr of JJl'fil mal. 

Jarksonit111 e11ilr7Js!J has features so d iRtinetivc and pecul iar that it is al 
once n·cog-nized. I l i8, howernr, by no nwans easy always to dclermine upon 
what lhr spa!'m clrprrnls. I rrilal ion in Lhe motor centres mny be clue to a 
great varirl.r of cnui::.es, among which lumors nnd locnlizC'd mcni ngo-cncepha
litis nrC' thr mo:.;t frequent; hut il must not hr forgoll0n that in urremia local
ized epi lepsy mny orrur. Thr most typical .Jacksoninn spasms also are not 
infrclp1ent in gc'ncral paresis of llw insane. 



Appar<'nt cau.s<'. 
Warning 

On~C't 
Srr<'am. . . 
Con vulsion ... 

Bit ing. 

l\1i<'l uri tio n 
D<'fC'C'al ion .. 
Talk ing ..... 
Duration . 

Restrain t necessary ... 
T erminat ion .. 
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EP I LEPTIC l lYi-;TJmom 

none. <·motion 

an~; ~~ilg:~~~~a~Jr~'.1ihtNal 11a::1:::.~:t1(o~~)~n~~~~~' choking, bi-
always sudden. ofl1'n ~r:itlual. 

~i~~!i~t. follO\n:d. l~y u jcrl,- ~-1i~iS~~' 1 ~1'. 1'1:~;~.uVJ?;lin{!, '' t hrow!ng 
mg, rarely ng1d1ly a lone. ahonl of lunbs or ii<'ad, arching 

of bade 
longuc. lip . ..,, li:uHJs, or other people and 

1 o prevent accidenl. 
sponta neous. 

Jl ('~·'~:~.lg8. 
11('\'('I". 

frC'qm•nt. 
mo rC' !lian lf'n minutes, often 

m111·li lnllJ.":<'r. 
to rontrol ,·ioknrr. 
spont:11wous or induced (water, 

('\(',). 

Prognosis .-Th i ~ may he gh·cn to-day in Lhe words of 11 ipponak:-:: '·The 
prognosis in epi lepsy i~ un[arnrablc when the di~('a-.:c i~ <.:nngl•nil;1J. and when 
i t C' nclu res to ma r1hood, an d when it OCCU!'S in a gro\\ n pt>rsnn without any 
prnious ra usc. 'r he cu re nrny be atll'rnpll·1l in youn~ pcr~ons, but 
not in old.'' \\' . A. rru rncr concludes that of ta~l':'. \,('ginning- 11111\('r ten J"CilrS 
ft•w a rc ar rei;:. tcd, whercH~ of those beginning til puhcdy lill' oppo~itc is true. 
('<1!":C'S lirginn ing hctwecn the twent ieth ~rnd tltirly-firth y1..•ari'\ ~ire fl'W arrests . 
. \ flt•r th irty-fiH• the ou Uook is good. 

Drath duri ng lhe Ht ra r(•l.'· occurs, liu l it ma.r lwpprn if the pat icnt falls 
into the water or if ll 1c fit cornes on while he is enting-. 0C'cnsionally the fils 
seem to sto p ~po n la ncous l y . ' !'his is partirnlurly illl' C"<l~C in the epilepsy in 
d1 ildren wh ich has fo ll owed the eon vnlsions or ledlting or of lhi~ fercr~. ]fre
quency of the atlae:ks ;111 cl marked m<.' nbl dislurL<1lltl' arc unfan>rablc irnli
(·;il ions. lINcditary predi~poi;:it i on is apparently of no 1110111c11t in Ilic prog
nosis. T he outl ook is hr Uer in males than in fcmaks. ' l'lip posl-hcmiplcgic 
rpiJepsy is rare ly a r re~tcd. Qf l he C:clSCS coming On in adult~. those due lo 
~yphilis and lo loca l aftcclions of the brain allow a more farornhlc prngnnsi~ . 

Treatment.-GENVH.\t.- l n the c~1~e of C'liil<lreu Ilic p:1renls ~hould be 
made to unde rsla ntl from the outset that epilt'p:-y in the grl'al majnrily of 
<.«l~l'S is an ine:nrablc affrdion. so lhal the di:-eaH' m:.n· inll•rft•rt• a8 little a:; 
pm:!-iib le with t he> cdul'ulion of the child. 'l'lie ~uhjrt:b need firm hut kind 
tn·atrncnt lndulgcnc:e an<l yielding lo capriC'u·: ancl whims are followed by 
wrakt'ning of the mora l control, which is so necrs~ary in lhl':-e cnses. rl' he 
di:-:ease does not inC'npae ilate a person for all Ol'Clipation. H is mnch better 
fo r (•pill'pties lo ha\C some definite pursuit. 'fh(·re are many instancl'S in 
whid1 t hey ha,·e been per~on s of extraordinary nwntal and h<Hlily Yigor, as, 
for examph•, ,JuliuH Ca•flia r ancl Ka.poleon. One of thr mo.;;;l <lisl1Ti:;fliing fea
tures in epi k•pH,r is the f(radnnl mental irnpairnwnt whi('h follow~ in a certain 
nurn bN of l"<l~l'S . J f such pnticnts become r\tre1ncly irritalJ!e 01· show signs of 
\' iolence t hey shou ld be placed under supen i:-ion in an asylum. :Jlar riagc 
shou ld be Corbid<lcn lo epi leptics. During lhc atl.ack a cork or bit of rubber 
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should be placed between the teeth and the clolhcs shouhl lie loosrnrcl. 'rhc 
patient should be in the recumbent posture. As the altack u~rntlly pas8es off 
with rapidity, no special treatment.is nece8sar,v, but in case!; in which the 
conrnlsion is prolonged a few whiffs of chloroform or nitrite of arn_yl or a 
hypodermic of a quarter of a grain of morphia may be giH•n. 

DJET1:T1c.-Thc old authors laid great :-.tress upon regimen in epilepsy 
The important point is to girn the patient a light diet al fixccl hours, and 
on no account to permit overloading of the stomach. )lcut shou ld not he 
giYcn more than once a day. rrhcrc are cases in which animal food seems 
injurious. A strict vegetable diet has been warrnl,v recommended. The pa
tient should nol go lo sleep unlil lhe eomplclion of ga~lric dige~tion 

l\[1-:01c 1NAL.-Tlic bromides are the only rc111cclir:-; wliic:h !Jnve n special 
influence upon the clisca~c. Eilhcr the sodium or pnla!?:--iu111 sail mny be g i\'cn. 
Sodium broniide is probably 1ess irrih1ling and is better for a long 
period. 1t may be gi\'Cn in milk, iu which il ii; Rcarcrly 1 n all in-
stances the dilution shou ld be considerable. ln adults il is well laken in ~oda 
waler or in some mineral waler. The dose for an adult :-;hould he from h;1] C 

a drachm lo a drachm and a lrnlf (2 to() gm.) daily .. \s ~rguin n'cornu1C'nd:;. 
it is oflcn best lo giYe but a single dose dniJ,,·, about four to ~ix hours before 
the allncks arc most likely lo occur. For instance, in lhc ca::;e of nocturnal 
cpilcpF_v a clrnchm should be ~iYcn nn hour or two afler the en~ning- mt'a\. 
lf lhc allnek occurs enrly in the morning, the patient :--houlcl lake a rull dose 
when he awakes. \\'hen gi"en three times a day il is less disturbing- after 
meals. EHeh ca:=e i::hould be e;~ircfully studied lo determine l1ow mu('h bro
mide should be used. 'l'he in<liYidual susceptibility \arie!-i and some palicnt5= 
require more than others. li'ortunalely, children hike lhe drug well and 
stand proport io1rnlcly larger doses than adults. 8al11ralion is imlicaled L)1 

certai n unpleasant effects, pnrlieularly drowsine:.:s, mental nnd gastric 
and cardiac cl islrci::s. J .. o8s of palate reflex is one of the indications 
that the system is unde r the inJlucnce of tile bro1nidcs, and is a condition which 
shou ld be allaincd. A very unpleasant :feature is the derclop111cnt of acne, 
which, howere r, is no indication of bromism . 8eguin stall's lliat Lhl" Lem1cncy 
to this is much diminished by giving the drug largely tliluled in alkaline 
waters and administering from time to time full doses o[ arsenic. To be 
effectual the treatment should be continued for a prolonged period and the 
cases should be incessantly watched in order to prcrcni brn111isn1. The medi
cine should be cont inued for at least two years after the <.:l's~ation o[ the Jils; 
indeed, Seguin recommends that the reduction of the Lromilks should not 
be begun until the patient has been three years without any m:_rnirc:--tation::. 
Wrii.len directions should be gi\'cn to the mothe r or to the friends or the 
patient, ancl hr should not himself be hclcl responsible for the administration 
of the medicine. A Look should be pro\'ided in which the daily number of 
attacks and the amount of medicine taken should be noted. The addition oC 
b('llado11na lo the bromide is warmly recommended by Black, or G!af:igow. In 
very ohl)tinate cases }'Jcchsig uses opi um, 5 or G gr:iins (0.:15 gm.), in three 
doses daily; lhf'n at the end of six weeks Opium is stopped nml the bromides 
in la rge amounts, 75 to 100 g rains (~l lo G gm.) daily, arc u_scd for two 
months. 

Among other remedies which hare been reco111111cnded as controlling epi-
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)('psy arc• <'ldor:d, c-annahi:-- indic·a, zinr, nilrnglycl'rin. and hornx. Xitro
g-l_r<:l:rin is i-;1111a•tillll's :.uh antn~eon~ in pclil 11wi, hul is not o[ 11uu:h sen ice in 
the 111ajor form. To he hl'lll'lil'ial it 111u&t lie gin'n in [ull t.io'.'c~, from ·? to 5 
1lrops of u\(' 1 Jll'I' ('l'llt. solulio11, and incrca~ed until the phy~iolo;..;ical cffcds 
an• prndu<:C'd. Calc:ium lm:tate in 20 grain (1.:J gm.) do::;e~ daily has been 
highly rt'to1111lll'IHfocl. ('ountn-irrilation is rare!\' <Hhisahlc. \\"hen the aura 
is n•ry definilt• and ('on~laut in its ouscL as fro1;1 the hand 01· from the toe, 
a hlislt•r about the part or a ligature lightly applied may slop the oncoming lit. 
In c.:hi ldrCll, C.'ill'C should he taken that there is 110 source of peripheral irrita
tion. J 11 boys, aclhcrcnt pn·1mcc may occaRionally be the caui-c. The irrita
tion of tel'lhing, the prr~ence of worms, and fore ign L0t..lics in the cars or nose 
han:• hc('ll n:-~rn.:iated wilh rpik•ptic seizurrs. 

T liL• suhjcds ol' a {:]nonir and, in 111o~L cases . a hopcles~ly incurable dis-
1•asc, epileptic pnlit'nl~ form no small poi lion o( the un foriunalc \'idims of 
tharlatan)-; and qua('ks, wlto prescribe lo-clay, as in the o( lhe falhcr or 
lllC'dil:inc, "pu ri fkat ions !llH.1 r-;pe lls an<l olher illil;eral or like kin<l." 

Srnwc u,,-.l n .Jacksonian epi lepsy lhc propriety surgical inlerfercn1.:e 
is uniH'l'sally granted. It is questionable, howcH•r. whdhcr in the epilepsy 
following hrmipk•gia. con~icleri ng the anatomical tondition, iL is likely to be 
or any benefit. In idiopathic epil<:psy, wlu.'n the fit ~larl:; in a certain region 
-the thu1nb, for inl:'tance-and the signal !'_\"mplo111 is i1m.1ri;.1JJ!c, the centre 
c·ontrolling this part may he rcrno,·ccl. Operation in the traumatic epilepsy, in 
whic:h lhl' fit follows fracture, is much more ho1wful. 

The opualion. /J('I" sc, nppcars in some cast's to have a curative rffcc:t. 
Thus of .JO (·:lH'S of lrl'phining for epilepsy in \\ hith nothing abnormal was 
found to nc:c·ounL for the ~yrnploms, 25 were n•porl<..•d :tt-l enrcd an<l 18 as 
imprornd. rrhc operat ions have not been a1ways on the skull, :lllcl \\" hite has 
cotlrelcd an interesting series in which various surgica l proc:c<lurcs hare been 
n•sndl'd to, often with effect, such ar-; ligation of' the caroli<l artery, 
castra!ion. l n.l('h('otomy, o.f the superio r cervical ganglia, incision or 
llic scalp, c ircu mcision, etc. 

VI. MIGRAINE 

(Ilcmicrania; Sick Ilcadaclw) 

Definition.-_\ paro\ysmal affection characfrrizcd hy screrc headache, usu
a\h· unilal('rnl, and often associated with clisorclrrs or Yision . 

. Etiology. - ll eredity plnys an important role in 90 per cent. of ca~es 
ar<..·orcling to )!Obius. Women and members of neurotic families are most 
fn·qucnlly nttacked. ::\[any clistinguishct.l 111e11 ham been its "ictims, and 
the astronomer .\iry gin·e a clas!iical account of his c:isc. The nature o[ the 
dis(•asc is unknown, nncl many Yiews ha Ye been entertained: 

(n) That it i:; a toxa~mia from disorder of the int("'stinnl digestion, from 
disturbed uric acid output. or from some !'Clf-mamdadurrcl poison. 

(Ti) Thnt it iR a rnsomolor affcrtion with spasm of ihr arteries. in fayor 
of 11"hieh nrc tlir Inds that in the attack lhc lcmporal arteries on the affected 
~ijlr mnv be f(•H to be snrn11. the r1..>i inul arl<..1 1·ics ma y sometimes be scrn in 
~pasm. ;ncl f:clcrosis or the arteries on the same s i d~ is found ju a certain 
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numh('r of rasC'1' of hl'mi<.:rania. ._\ sti ll more !:>lriking (·nnfirn 1a tion is the 
temporary paraly~is whith may he as~odatC'd wilh an <lila1·k ol' monoplrgic 
or hemiplcgic drnraC'ier. )! itdiell Clarke has n•portr~l a hi:--lory of recu rring 
mot.or paralysis in clcn~n members in three generation~ of tlw ;.;a111r family. 
The charadcrislic '"i~twl phrnomcna prcce<lcd the unilalL1 rnl headache, c;.;pc
cia lly the hcmiopia. Jn rno:-t of the altacks the hcmiplrgia wa1' on the right 
side. H Ja:;;ted from a few hou rs lo a day and dibappcarc<l co111plc l<:ly. lca\•ing 
no damage. H is diflic:ult to explai n such cases except on the view of a tran
sient spasm of the Hricrics. 

(c) Othcri:; regard the affect ion as of reflex origin arising from a refractive 
error in the C,\'l'!-l-, or from troubles in the nof:e or sex ual o rg;rns. 

(d) The disease has been attributed to transient plugging of the foramen 
or M onro with incl'Cased pressure in the YCntr iclcs (Hpitzncr) . 

The majority of cases begin ea rly in life, and 8inclair rcf'crs to a case in a 
chil & of two yea rs. 1\lany circumstances bring on the ati;_1ck : a powerful emo-
ti on or any so rt, mental or bodily fati gue, digestirc or the eat-
ing or ~0111e partic ular articl e of food. The paroxyimial is one of 
the m ost strik ing featu res of the attacks which may occur on t he f:ame dax 
C\"Cl'}' week, every fortnight, or erery month. ] I cadachcs of the migraine 
type may occur fo r years in connect ion with chroni c nephriti~, ancl it is well 
to remember that nltacks may occur in conucc:tion with tumors a nd other 
l esion~ of the base of the brain. 

Symptoms.- Prcmonitory signs are p resent in many caf;C'~. and the patient 
can te ll when an attack is coming on. Hcrnarkable prodro111ala haH' been 
de!-l-c ribed, pa riicularly in conncclion with vision. Apparitions may appear
\' isions or anima ls. such a8 mice, dogs. etc. Transient hcmi anopia or s.coloma 
may be present. Jn otl1cr 1nstances there is spai;:modi c Hdi on of the pupil on 
the affected s ide, which dilates and contracts alternately, the co nd ition known 
as ltippus. Frcqucnlly the disturbance of vision is only a blurring, or there 
arc baits or lig ht, o r zigzag lin es, or the so-call ed forlifi.c.:alion spect ra (teichop
sia) , which may be illuminated wilh gorgt'OUS colors. J)i l't urbances or the 
olher senses arc rare. Xu mbness of the tongue and face and oec:asionally of 
the ha ncl may occu r with tingling. l\1ore ra rely there a l'c c rnmps or !-l-pasms 
in the muscles or the affected s ide. '11ransicnt apha~ia has al:.:o bC'C'll noted, 
which may be intermittent. Some patients show rnarkC'd psyc·h ic~d disturb
ance, either excitemen t or, more commonly, mental confusion o r great depres
sion. Dizziness occurs in some cases. The headache follows a short time 
after the prodromal i::ymplorns ha Ye appeared. I t is c: umulat ire and expansilc 
in C'haracter, beginning as a localized small spot. \\ hid1 is g-<.•1wrally constant 
either on the kmplc or forehead or in the cyehall. H is u::;ually drnc:ribcd as 
or a penetra ting, sharp, boring character. The pain grad ually spr<.'acls and 
imoh·es the entire siclc or the head, someti mes tlH' nrck, a nil ma .v pas~ into the 
arm. Jn some cases both sides are aO:cctcd . Nau~ca nnd Yomiting arc com
mon symptoms. Jf the attack comes on when the siomac:h is full Yomiting 
usually gives relief. Vasomotor symptoms may be p resent. ~rhe faC'c, fo r 
instance, may be pale. and there maj' be a marked differC'nC'c bC'b,·ccn the two 
i-; ides. S ubsequently the face a nd car on the affected side may become a burn
ing r ed from the vaso·di lato r influences. The pulse may be slow. The tem
poml a rtery on the aflcclc<l side may be firm and hard, a nd in a. condition of 
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arl<•rio-RdC'ro~is-a. fact which has been confirmed anatomically by Thoma. 
Fe•\\' af1'4 dionR ar(' more prostrating than migraine, and during the paroxysm 
lill' pali<•nl may Stmcely be able to raise the head from the pillow. 'l'he slight
e~t noise or light aggravall'f:i the condition. 

The duration of the entire attack is variable. 'l'hc scrcrer forms usuallr 
incapacitate the patient for at least three days. ] n other instances the cnlir~ 
attack is O\'Cr jn a clay. The disease recurs for years, and in cases with a 
marked hereditary tendency may persist throughout life. Jn women the 
attacks often cease after the cl imacteric, and in men after the age or fifty. 
Two or tlw greate:;t sufferers T have known. who had rcrurring attacks CYery 
few WC'CkS frnm early boyhood, DO\Y have COlllpiele freedom. 

Treatment. - 'l'hc palient is usually aware of the which precipitate 
an attack. Avoi<lance of exc itement, regu larity in the and moderation 
in diet nrc illlportant rules. l have known cases greally benefiled by a st rict 
regetab\c d iet. 1 l.1hc treatment should be directc<l towa 1·cl Lhc removal of the 
conditions upon which the attacks depend. ] n children much may be done 
by walchful1wss and care on the part of lhe molher in regulating the bowels 
and watching lhe diet of the child. Errors o[ refraction should be adjusted. 
On no account should such children be allowed lo compete in ~chool for prizes . 
. \ prolon,g-ed course of bromides someti1nes prm·es succes:-1ful. If ana-mia is 
prl?sent, iron and arsenic should be giren . When the artrrial tension is in
cn'a~Nl a rourf:e or nitroglycerin may be lried. Not too much, however, should 
be expected of the prcYenti\"C treatment of migraine. h1 a vt•ry large propor
tion of the cases the headaches recur in spite o[ all we (including the n•frac
tioni~t~) can do. Herter ad\'isC'd, so soon as the patient lu1s any intimation o[ 
the attack, to wash out the stomach with water nl 10.3°, nml to giYc a bri::.k 
!'ali ne cathartic. lrrigation o[ the colon with hol ~aline !-'=.olution is ~ometimcs 
of rnlue if done at the onset. Alkaline water should be taken frC'ely by mouth. 
During thr pnroxysm the patient should be kept jn bed and absoiutCly quiet. 
If the patient fee ls faint an<.l nauseated a small cup of hot, 8trong coffee or 20 
drops of chlorofo rm gi\'C rel ief. Cannabis indi ca is prnbably the most satis
fodory remedy. Seguin recommends a prolonged colll'::;e of the drug. Anti
pyrin, antifcbrin, and phenacetin hnYe bcC'n much us('(l of late. When giYcn 
early. at the rcr.v outset of the paroxy~m. they are sometimes effl'clire. Small, 
r<'JWated doses arc more salisfactory. Qf othe r rcmt:dics, ca ffeine. in 5-grain 
doses of the citrate, nux \'Omica, and ergot haYc been recommended. Elet:
triC'ity dors not appear to be of much !-l-rrdce. 

Ophthalmoplegic Migraine.-'l'h is term was applied by Charcot to a special 
form in which there is weakness or paralysis of oue or more eye muscles, with 
or after a migraine attack. The orulo-molor ncrrn is usually i1wolred. 
Plo~i<::., Io~Bi of certain mm·ements, and double \'i~ion nre the common .features, 
\\·liic-!1 mny pi?rsist for some days. Local causes, especially syphili:-;. should be 
cxcludC'd hC'forc the diagno~is is established. The trealment is lhe same as 
for migrainr. 

VII. NEURALGIA 

Definition.-A pninful affect ion of Lhr nNres. due either to function~l 
tfo;turhance of their cenlra] or pc1·iplwrfll e.\tre1nities or ·to ncurilis in thell" 
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Etiology.-1\lcmbcrs of n('uropalhic fami!i('S arc moRl suhjl•l't to the disra~e. 
It afft1c·ts woml'n 11101·e thnn men. Chil<lrcn ar(' rnrcly attackc-<l. 0( all tJU~e~ 
dcbilily is the most frequent. Jt is often the firRt indic·alion or an enf1·l·b!Pll 
ncnous sysfcm . The 'arious fonns or amrmia are frl'qtwntly n~~o('ittll'11 with 
neuralgia. J t may he a prominent feature al the onset of tPrtain ~H:nlc di:-:
ca:-cs, pariicularl,r typhoid foyer. ::\falaria has been thought lo he a potent 
caus<', hut it has not been shown that neuralgia is more frc1pu.,nl in malarii.1! 
districts. and the error has probably arisen from regarding Jll'rioditit.r as a 
~prc·ial m:rnifcsl<1lion of paludism. lt occasionally orrurs h1 malarial <'<H·lw\.ia. 
Expmrnr(' lo col<l iR a c:au~c in rcry susc:cpli\Jlc per!'ons. ]~rflpx irrifation, 
parlic;1il::irly -from cariouR teeth, and disease of tlie nnlrnm nncl frontnl :-oinw•es 
arc common causes of m•uralgia of lhe fiflh ncr\'C'. ' l'hr di:::cnsr Ol'('lll'R ROllH'

ti111cR in goul, lrnd poi!-:.oning, and diabetes. Pcrs is!enl m1 urnlgia. may be a 
fentm·e or latent Bright's discnse. 

Symptoms.-Beforc 1hr onset of the pain thrrc he scnsnlions, 
sonwliHH'li tingling in the part which will Le 'J'Jic localized 
to a (•rr1ain group or dirision of ncrYes, usually afl'rding one 1J1hc pain 
is nol constant. but paroxysmal, and is d(1scrihPd as stnbbing, burning. or 
darting in charncl<'r. The skin may be exquisitely trndcr in tl1c affC'dccl 
rrgion . particul;.ll'ly oYcr certain points along the course of the ncn·c, the 
so-ealled lender points. :Mo\·cments, as a rule, arc painful. Trophic and 
\<1:--0-rnolor dwnges may accompany the paroxysm; the skin mny Le cool, and 
sulJ~rquently hol and burning; occasionally local CC'df'ma or erythcmn occur:-: . 
.Jforf' n•mnrkable still arc the changes in the hair, which may bc<:omc blanchcc.l 
(C'anitieR), or crcn fall out. Fortunately, such alterations arc rare. Twitch
ings of the musck'~, or C'\'Cll spasms, may be presrnt during the pnroxy;.:.m. 
After ln~ling a ntriablr time-from a few minutes to mnn.\· hours-the attack 
suh:3ide8. Hecurr·e11cc may be at definite inlen·nls-cvcry cfay al i.hc t:nme hour, 
or at intervals of two, three, or even sen:•n chlys. OccaRionnlly the pnrox_ys111~ 
de\·cJop Olll,Y at 1.Jic Cl1lamcnia. rl'his pcriodic;ily is quilc aS marked iu Jl ()Jl

maJarial ns in malarial l'l'gions. 

CLINICAL VARIE1'IES, DEPENDING ON THE NERVE ROOTS AFFECTED 

Trigeminal Neuralgia; Tic Douloureux. -,\ di8lindion muRt be drawn 
belwrrn the minor and major ncur::-.lgias o( the firth c:rnninl rn·n·c. The former 

llll'l'('l_y be symplomnlic o[ the involYcmrul of onr or another of its prriph
IJrnndll'S in some <liscasc process-the prct:Rure of a tumor, ca1·ious tcelh, 

~jl~ :l 1~~:~:~:-~ ~ t~~l~~~ J:; l~~~l~~~t :~~:!~~ ]~~CS~J~~~~~·~ !li \~l i): l'~~~~~:.~111~ ~~~~1'~\1:; .\~)~~~~:C~: 
;~~~:~~i~~I~~~. ~~·1:~ 1;1i:::::.'k o;f f:.~:;~r\";:c~1~~)~ ~:~~:i~c11 c~~c~~:~."~~fih i~,.1,~:~~~1ful neuralgia 

:r1i:, ly1~ic·al lie douloureu~, epilepliform 11euralr1ia, ~l' nll('llral[Jia qui_nli 
11/lljOI'. as it l1a~ been railed, lS probably a primary allcdion or the G11:-:scrrnn 
ganglion. The di~case starts in midlllc life, without obYiou~ causr, ai-; a sim
ple 11eurnlgi~ in one or the irigcrninal hrnnchrs, and from a pnrlicnlar spot 
llw p:tin rnd1;1tcs thrnugli the course of one of llw ncnc:.;, most oft<•n the 11ppL'r 
lm.11H:li. rl'\ l(' pain is of sudden onset, Yiok1 nl a1Hl pnroxyi·rn1~t1 in cha!'nclcr. 
There are periods of remission, \\'hi(•h ni fir:-.i may e\tend ~\l'I" ~l'Ycral month~, 
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8.n<l in whiC'h 01C' paroxy~m.s do not occur, but lhesc intenals o[ release shorten 
after ('3th su<·tl·~~iH• ath1c:k. The attac:ks U1emseht':; arc o[ e\·er jncreusing 
!'lCH1rity <rn<l lnngl'I' duration. 'The pain finally inrn<les the territory o( ad
joining ll<'l'H'8 an11 ultimately. after years, may extend over the entire trige
minal distribution. Though by sympathy there may be pain outside of the 
fifth nenc area, particularly in the occipital region, in true tic douloureux 
the pain remains limited to the distribution of one trigcminal ncn·e. and 
probably n('H'r lxc·omes hilntcral. ln adrnnccd cases the paroxysms follow 
one ;rnolhe r rapidly and without a1<signablc cause, and in the intenals the 
patient may nrYe r b0 quite frer from pain. They arc inaugurated by almost 
any form or rxter nal slinrnlus, by a clranght or air, by movement or t.he facial 
mu~<:les or of lhe tongue ln speaki ng, by touching t.he skin, particularly orcr 
those poi nt s from "hi(;h thC' pa in seems to t::ike its or igin, by t he acl of swal
low ing, e~pecia l ly when ll10 pain involves the mucous membrane field of dis 
tribution of the nerve. ] l is not a sclr-limilccl d isease. I n some instances 
t.hc neurn1gia. n'nC"hes such a frightful in tensity t.hat ll renders t.he pat.icnl's 
life• insuppo1talile. l n former years su icide was nol an uncommon conse
quence. 

Cervico·occipita l n eurnlgia i nvolrcs the posterior branches or the first 
four ccnical nenc!'!, particularly the inferior occipital, at the erncrgC'nce of 
which the re is a painful point about ha1f-way between t.he mastoid procc~s and 
the first ccnical Yertcbra . It may be caused by cold, and these nen·cs arc 
often affected in eeni<·al caries. Surgical measures may be required jf the pain 
i~ :::evcre. Krau!!e has de,·i~cd an operation for di,·ision and crnlsion or t.he 
afft'cted nC'n·rs. 

Cervico·brachial n euralgia lnvolrns the sensory nerves of the brachia] 
plC'xus, parlitularly in the cubita1 div ision. When the circum fl ex nene is in
Yohwl the pain is in the drlloid. The pain ls most commonly about lhe 
shoulder and down the course of the ulnar n erve. ~r herc is usually a. markrd 
lender point upon !h is nerve at the el bow. This fo rm rarely fo llows cold, 
bul more frequcnt.Jy results .from rheumatic affections or the joints, and 
t.rauma. 

Neura lgia of the phrenic nerve ls rare. It is sometimes fou nd in pleu risy 
:ind in peril'a rdilis. The pain is chiefly a_t the lower pa 1-t or the thorax on a 
line with the h1gt•rtion of the diaphragm. and here may be painful points on 
deep prc'~!-'\IJ'e. }\ill inspiration is painful, and t.here is great scnsiti,·eness on 
coug-Jiing Or in the performance of any lllOVCJTient by which the diaphragm is 
suddenly drpres:-ed. 

In tercostal Neuralgia .-Xcxt to !he tic douloureu.T this is the most im
portnnt form . It is most frequent in women and very common in hystC'ria. 
Post-zo!-\fer nrural:ti11s arc common ln this situation . rrhe pos~ibility of ~pinal 
disc•ll!-'<'. of tumor, rnries . or ancnrism must always be borne in mind . 

Lumbar Neuralgia.-The affected nenes arc the posterior fibres of t.he 
lumbar plexus. pariir11larly the il io-scrotal branch. The pain is i n the region 
of the ilinr rr<..'!'<L nlong lhr inguinal canal, hi the spermatic cord, and in the 
scrotum or \nhi11n1 rnnju~. rl'hc affect ion known as irritnhle testis, probably a 
neuralgia. of this nenc, may be very seYcre and uccompanied by syncopal 

sensat ions. 
Coccydynia.-rrhis is regcndcd as a neuralgia or the coccygeal plexus. 
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H iR most common in womC'n, and is aggiarntcd hy the sill ing posture. It 
is wry inlrndnble. and may m'c·C'~sitatc lhr> r<:moni l of the coc·c·yx, an operation, 
however, whi<·h is noi always successful. N"euralgias o[ the nenc8 or the leg 
have already betn con~idcrcll . 

Neuralgias of the Nerves of the Feet. -)fany of thr<e cases accompany 
varying dt>g rccs of flat-foot. The condition is brought about by weakness or 
fatigue of the mustles supporting the arches of the foot, which conscqucnily 
settle un til the st ra in of the superimpoi'rd body-weight foils upon the liga
mentous ancl nponcurotic altachmcnts bchrccn the metatarsal and tarsal bones. 
Rest, mnssagc, cxcrc· iscs, nnd orthopax1ic mcasuTcs arc indi cated. 

P.\I XF I JJ~ Hi-:Er..-Hoth in women nncl rnrn U1ere may he ahout the heel 
~eYc rn pui1rn whic·h intrrfcrc with walking-the po<lody nia. of S. D. 

rl,llC'rc mny be l itlle or no 110 r1if:.eolornlion, nnd no affcdion 
Uw joints. Horne cases fo11ow a gonococcus infection and are due to a bony 

Rpur. 
l'LA N1':\R NEURAT.GTA.-This is often associated with a definite neurit is, 

such as fo ll ows typhoid fever, and has been seen ln an aggravnlccl form in 
caisson diseu<e ( Hughe,). The pain may be limi ted lo the lips of the toes 
or to lhc ball of lhc g reat toe. Xumbn<.·;-;s, tingli ng, and hypcr:rsthcsia or 
Rweating may occur with it. Jn typhoid fcn:r it is not uncommon for patients 
lo complain of great senRiiiYcnrss in the toes . 

.;\[g'L\TAHR.\LOIA.-'l 'hom~1 s 0. :Morton's apainfu l affection of the fourth 
metatan:o-phalangrrtl arlic11lt1lion" is a prculiar and vcr.r trying di sorder, seen 
most frequrnUy in womrn. nnd usually in one foot. Aforton Teganls il as due 
to a pinching of the rnl'talnrFal nene. '!'he conditi on u~ually requires oper
ntion. The reel. p;.1i n f11l nC'uralgia-erythromela lg ia- is described un<ler the 
rnF-o-motor and trophic distuTb<rnces. 

Visceral Neuralgias.-Thc more important or these hnre already been 
r eferl'cd lo in con nection with the cardiac and the gast ric neu roses. ~l ' h cy arc 
rnosl frN1ue11t in women, ancl arc co nstnnt accompaniment~ of neurasthenia 
ancl hysteria. rnie pain:=; rtrc mo:-;t common in lhr 1wlvi c r egion, particularly 
about lhC' oviiries. Nl'plinllgia is of g reat inlere~t, fo r, as has already been 
mentioned, the symptoms may do~cly simulate those of stone. 

TRF.A 1'11ENT OF N EUllALGIA 

Jn general, causcR of Teflex ir ri tation ~h0tlld be carefull y rcmO\·ed. The 
neuralgia, a~ n. rn le. r<·c·11r1' u nle~s the genera l health impro,Trs; so that tonic 
and hygienic measures of all ~ortR should be employr<l. Often a cha nge of air 
or surrounding:=; will nlirrn a. ~< ' ''ere neuralgia. ] have known oUslinale cases 
to be cu 1·cd by a prolongrcl rrsiclrncr in lhL' mountains, with an oul-of-1loor life 
and plenty o[ exercise. A r;lrirl Yegclable di et will somC'timeR rel ieve the 
neuralgia or 11caclarhe of a. gouty per~on. Of grneral TC.111edics, iron is oftrn 
a specific in thr CMCS Msoci~1t<.'c.1 with chlorosis and nnECmia. Arsenic, too, is 
vrry beneficial in these forms. nnd shou ld he given .in ascending doses. rrhe 
valne of quinine has hren mnch overrafecl. It ]1rohnhly has no more influence 
th an any othr r bitlC'r tonic, <':W·ept in the r;uc insi:mces in whic·h lh c nC'mnlgia 
iR definitely a~ROC'iatr<l wifh mnlnrial poi~oning-. Rtrychni1w, C'ocl-livcr oil , and 
phosphorus arc also adnrntageou:5. Of runetlies for the pain, antipyrin, anti· 
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reLrin. and pl11•1wn·l 111 i;hould first be tried. ror tlwy an' ~omctimcs of senicc. 
\forphia slioul1l lit· g'IH'll with great e:autio n. and onl,y after olht1 r rcmc1lic& 
IHl\C hl'l'n lrii ·d in \ain. On no eonsidc ralion i:;.hould the pali<•nl be allowed 
to u~(' the hypodermic syringe. Gtl:-:r111iurn is highly n•c·o111ml'Ililcd. Of 11trre 
stimulant:-<, 'alt•ri:111 :rnd ether, \\hidi oft,.u al't well togctlu.•r, may bl' givt·tl. 
_\ Jc:ohol i~ a \'aluablr though dangerous remedy, uncl ~hould not be ordered 
for women. In th<• minor form of lrigcminal neuralgia nitrogij'l'l'rin in large 
dofl'S may be tried. ])ann ha!' seen good r('sults follow rl•st with huge doses 
of E:tryd111ia gi,·cn hypodcrmicnlly. _\conitin in doses or one lwo-hunUr(•tlth 
of a grain (O . OOO;)·~ gm.) nrny be tried. 

or local applit:ilions, the lhcrmo-caulcry is invaluable, particularly in 
zo11<1 and the 111orc chronic forms of neuralgia. ,,.\c'upundurc rnay be u~ed . 
l 1hlu1ofor111 \i ni111cnt 1 camphor nn<l cliloral, rncnlhol, lhc oll1<1tes of morphia, 
utropia , and belladonna w:ed wi th lanolin rnay be tried. l•'n•ezing orl'r the 
tender point with l'lhcr spray is ~omclilllL'S succc1'sful. 'l'he l'Ontinuou:; cur
rl'nt 111t1 y bl' u~(·d. The sponges $hould be wart11, and lhc po~ili,·c pole 8houlcl 
\Jc platt'd near the 8ea t. of the pain. T he strength of the current should be 
8ll ('h a8 to tausc 11 slight tingling or burning. but not. pain. 

Vor the lrig-cm inal ntu ralgia culling f,f the ncnes nnll rcmoral of the 
<::1 ...... cri;-111 ga ngli ou are prncli:;c11. _\ lcohol inject ions int o the ncrn.' trunks 
h:nc been L'\lensivclv u:0(•d. ::ind in some hands with cxrellc11t rc~ult~. 'l'hc 
llC'l"\C fibres arc dc,:l.rO_rC'd \\ ith total Jo:::s or f!JC fonclio n or the JICr\'l' until 
l'!',!!l'lll'ration orc.•ur:-:. Wilfred l larrh:. ha~ dtslroycll the On:-:~cri:rn ganglion by 
inj(•rt ing nlc·ohol into it through the fon.1111c11 orn lc. One or his palicul:; 
tn .. 'al cd iu thi ~ way thirteen rnonths before has rcrnaim•d perfectly well, aml 
the.· fifth nerve nr<'a is co111p lC'lcly an:_e::.:thctic. Hm10rnl of the ganglion is \'Cry 
irnfo:. fa ctory in skilled hands. Cu~hing has operated on 130 cases with two 
deat hs, both ca~cs. ea rly i11 the series. 

VIII. PROFESSIONAL SPASMS ; OCCUPATION NEUROSES 

The continuous nn<l e.\ccssh·c use of the rnuH.:le:-; in performing a certai n 
1110,cmenl mny b<' fol lowed hy an irregular. 111rnluntary ~p:1~111 or (· ram p, which 
may completC' ly <· heck the pcrfonnantc 0£ the aclio n. The condition is fo und 
111o~l frc<1ucntly in writers, hence the term writer's cramp or seri,·cner's palsy; 
hut it is also common in piano and 'iolin pbycrs and in frlcg-raph operator~. 
'I'lw ~pa:::ms occur in rnany other persons. ::;ucli as milkmaids, wearers, and 
cigilrette-rollcr~. 

The most common form is writer's cramp, whieh is much more frequent 
in men than in women. Q( 75 C<lf:!CS of impai red writing power reported by 
PoorC'. all of the in:;:.l:inc·es of u11c.loubtcd w1 iter·s cn.1111p Wl'rC in men. ::\Iorris 
J. Lewi ~ f:! la tes that in lhr l "nitecl :-States. in the klegraphl·r·s cramp, women, 
who are emplo.\"l'd n grrat deal in tdrgraphy, arr muth it'!':" frc'qut'ntly affl'ded 
(only J out of 4:3 cn~cs) . ._\n inn•slip:alion by H . 'l'hrmlorc 'J'hompson 1111(1 .J. 

~1~111.~Jn;;; i~'.:~rsl<·:,~~:;~,1~1 i~~l~,·~~;; p 7i.:;o;;:''.Yi~~JH~.;~:;~" ~ ,,'. ~;;:;).,~;.~~ cl ii:~.~~~ni: ~tr; 
1wrrnus tc111pcramcnl are more liable to lite <li:;cu:se. Otc::isionally it follows slight injury. 
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Gowers stales that in a majority or the ca8Cf' a f:tully mdho<l or Wt'iling 
has been employed, using either the liUle finger or the wrii:;t as the fixed point. 
Persons who write with the middle of the forearm or the elbow n.s the fixed 
point are rarely affected. 

No anatomical changes have been founll. The most rcaf:.onable explanation 
of the di~ea8c is that it results from a deranged action of the llL'rYC centres 
presiding over the muscular mon'mcnts imohcd ia the ado[ writing, a con
dition which has been termed irritable weakness. "The tclucalion or centres 
which may be widely separated from each other for the performance of any 
delicate movement is mainly accomplished by lessening the linrs or rcsistnucc 
between them,, so that the moYemenl, which was al 1irst prolluce<l by a con
siderable menlal effort , is at last executed almost unconscioui:;ly. lf, there
fore, through prolonged excitation, this lcl3scned resistance be carried too far, 
there is an increased and irregular discharge of nerve ene rgy, which gives rise 
to spasm and disordered movement. According lo this \'icw, the muscular 
weakne~s is explained by an impairment ol' nutrition ac:compan,ring that of 
function, and the diminished faraclic excitability by the nutritional disturbance 
descending the motor nerves"' (Gay). 

Symptoms.-These ma.Y be described under fhc head~ (Lewis). 
(a) CUA).lP OR S1•.\S)1.-This is often an early symptom and most com

monly affects the forefinger and thumb; or there may be a combined mo,·e
ment of !lexion and adduction of the thumb, so that the pen may be twisted 
from the grasp and thrown to some distance. \\'cir :i\Iitcliell has described 
a lock-spasm, in which the fingers become so firmly contracted upon the pen 
that it can not be removed. 

(b) PA.RESlS AND PAIULYSIS.-This may occur with the spasm or alone. 
rrhe patient lecls a scn1::c of weakness and debility in the muscles of the 
hand and arm and holds the pen feebly. Yet in these circumstances the 
grasp of the hand may be strong and there may be no paralysis for ordinary 
acts. 

(c) Tnm11on.-'l'his is most commonly seen in the forefinger and may be 
. a premonitory symptom of atrophy. J t is not an important symptolll, ancl is 

rarely suflleicnt to produce disabilily. 
(d) PAJN.-Abnormal sensatiom:., particularly a tired feeling in the mus

cles, are very constanlly present. Actual pain is rare, but Lherc may be irregu
lar shooting pains in the arm. Xumbness or soreness may exist. lf, as some
times happens, a subacute neuritis develops, there may be pain over the ncnes 
and numbness or tingling in the fingers. 

(c) Y.\80-:'!IOTOH Dn:iTUHJUXCES.-Thcse may occur in se,·ere cases. There 
may be hypcncsthcsia. Occasionally the skin becomes glossy. or Uiere is a 
condition of local asphyxia resembling chilblains. ln attempting to write, the 
hand and arm may become flushed ancl hot and Lhc \'cins incrcasecl in size. 
Early in the disease the electrical reactions are normal, but in advanced cases 
there may be diminution of faraclic and sometimes increase in the galrnnic 
irritability. 

Diagnosis.-A well marked case of writer's cramp or palsy could scarcely 
be mislaken for any other affection. Care must be taken to exclude the ex ist
ence 0£ any cercbro-spinal disease, such as progressh·e muscular atrophy or 
hernip1egia. The physician is sometimes consulted by ncrrous persons who 
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fanry thry arc l>rrorning suhjcct to the disem:.e and complain o( stiffnc:-s or 
w1•ak1W:'!".> without displaying any characteristic fcaturce. 

Prognosis.-Thc couri::c of the di$easc i~ usua\lv chronic. If taken in 
time an<l i[ the hand i:-; allowed perfect rest, the comlition may improve rapidly, 
hut too often there it-> a ~trong tendency to recurrence. ThC' palil•nt may learn 
lo write with the left hand, but this also may after a time be attacked. 

Treatment.-Yariottf' prophylactic measures ha,·c been a(hi$l'd. .\.s mcn
tinnl'd. it is ilnportant that a proper mcthotl of writing be adopted. Gowers 
r.;,u~~e~ts that if all persons wrote from the shoulder writer's cramp woultl 
prndically not Ot'('ttr. Yarious devices have been ionntcd for rclic,·ing the 
fatigue, but none of them arc very satisfactory. 1l'hc use of the type-writer 
has diminished very much the frequency of sc r ivener's palsy. Best is es~ential. 
Xo measures arc of value without this. :Jlassage and manipulation, when 
combinC'd with systematic gymnastics. girn the bc:-t result~. '!'he palicnt 
should systematically practise the opposite rnornment~ lo Uiose concerned in 
the crump. This musc:le training often gives good n•still~. Poore L'C'commemls 
the gal\'anic ('Urrcnt app lied to the muscles, which arc at the sal!le lime rhyth
mi('a\ly exercised. In very obstinate casrs the condition l'l•mains incurnble. 
I saw a few years ngo a distinguished gymt~cologist who Juul had wrill'r·s 
cramp hYcnty years before, and who had tried all sorts or treatment, induding 
Wolf£'s method, without any avail. Ile still has it in ngg-rnrntt'll form. 
hut he can do all the finer manipulations or operati,·e work without any 
dillirulty. 

The: nutrition of the patients is apt to be much impaired, and cotl-li ver oi l, 
strychnia, and other tonics will be found achantagcous. Loenl applil·ations are 
or little benefit. Tcnotomy and ncne stretching haYe been abandoned. 

IX. HYSTERIA 

Definiticm.-A disorde r, chiefly or young women, in which emotional 
sbtlcs t'onlrol the body, leading to peHersion of mcnlnl, sensor.'-, motor ancl 
secTetor\· [unctions. 

Etio.logy.-~lan.v ancl di"erse views h:wc prevailed since the Grrcks as
c·rihcd the disease to the vague desires and wanderings or the womb, after 
which ther named it. 

Charc~t and his followers regarded hysteria as a psychosis. in which mor-; 
bid states arc induced by ideas. rrhc capnbility of rc:::pomling lo suggestion 
is the test of ib exisfrnce. It is a disturbance in llie sphere of pcr~onality, in 
which the emotions ha\·c an exaggerated influence on lhe sensory, motor and 
secretory fundion~. 

Babinski. in a modification of this view, holds that hysteria is a mental 
condition with certain primary phenomena and certain sccomlary acciclcntal 
i;:.nnptoms. The e~~cnce of the primary features is that. Uwy may he produced 
J;y !'nl!gci;:.tion. arnl they may be made to cli~appear hy p~rsu:t~ion ~pithiatis.m_). 
The primary symptoms include such features as hC'mt-an:csthes111, pnraly~1s, 
C'ontradurr~. 0te.: secondary features, as for example musculn.r atrophy, arc 
rlirrdlv rlrprndcnt upon the primary and cannot themselves be induced by 
suggt·s.tion. 
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ln the Breuer-Freud theory. now the vogue, we return to the <lays of 
Aretreus, who originated (?) the Yiews of sexual hysteria and helicrncl the 
womb, "'like an animal wilhia an animar ' and altogether erratic, cau::;ccl all 
sorts of trouble in its wanderings. :Freud's Yiew i8 thus analyzed by JellifTc 
in his artidc in my "S.Ysicm of )lcdie:inc:' Yo!. YIJ. , pagl' 8l'i: ' ·'l'hl'l'C clc
\'e iop uHwlly on a con~titutional ba::;is, in the period before puberty, definite 
se.\Ual adidtics whic:h arc moslly of a pener:;c nature. 'J'hcse ac:tiYitics do 
not. as a rule, lead to a definite neurosis up to the time or puberty, which in 
ihr ps.ychic sphere apprars much ea rlier than in the hocly, but scrnal phanta!!y 
maintains a pcnwse c;onstellaled direction by rra:;on of the infantile sexual 
actiYitirs. On constitutional (affect) ground1' the inoreascd fant;u:y of the 
hystcr·ic \rads to the formation of complexes which arc 1rnl taken up by the 
personality and by rea:-;on of shame or disgust remain buried. 'l'hcrc, there
fore, results a confHcl between t.hc characic'l'islic normal Jibi<lo and the sexual 
rcprcssioas of these buried infantile perrnrsions. 'l1l1Csc eon f~ts give rise to 
the hyster ical s_y mplo1us. lt is in his contributions to the sexual theory that 
J'reud develops his later thoughts of the sexual origin o[ the hysterical reac
tion. By sextw l it is important lo remember that Ji'rcucl is not sprak ing of 
sensual. 

"The significance of Freud's theory is the tracing of C\'ery case to sexual 
traumata during early childhood. Sexual expericnecs differ, however, from 
ordinary cxperienccs-tl1e lallcr lia\'e a tenden('y to fade oul, while the idea 
of the former grow:;; with increasing sexual maturity. rrhcrc results a dis
proportionate capacit}' for increased reaction which lakes place in the sub
consciou~. This is the cause of the mischief. 

"There must be1 however, a connecting link between the infantile sexual 
traumata and the later manifestations. This conucction .Freud finds in the 
so-called (hysterical fancies .' 'J'hese arc the day-drea1JJs o[ erotic coloring, 
wish-gratificatio ns, originating iu privaUon and longing. 'J'hesc fancies hark 
back lo the original tn1umalic moment, an<l, eithe r originating in lhc sub
conscious OL' shortly becoming conscious, are transforlllcd into h}1i-;te rical symp
toms. rrhey constitute a defence of the ego agaim;L the rev i\·al, as reminis
cencef', o[ the repressed traumatic experiences of childhood'' (\rhite). 

'l'he affection is most common in women, and usually appears first about 
the lime or puberty, but the manifestations may continue until the menopause, 
or cren until old age. Men, howe\'Cr, arc by no means exempt, and hysteria 
in the male is not rare. It occurs in a11 Taces, but is much more prcrnlent, 
parti(·ularly in its severer forms, in memLcrs o[ the Lalin race. In England 
and the lTniled Stales the milder grades arc commo11 1 but the grayer forms 
arc nm· in cornpari!3on with the frequency with which they arc f'ecn in France. 

C'hildron under lwelvo years o[ age are noL very often aITecled, but lhe 
disca~c may be well marked as early as the firth or l'ixth year. One of the 
s.adrlcsL C'hapters in the history of human deception, that of {he Salem witches, 
mighL he headed hysteria in children, since lhe tragedy resulted directly from 
lhc hvekrical pranks of girls under twelve years of age. 

or prL·ilispo1'ing causes, two are important-heredity ancl education. The 
former acts hy endowing the child with a mobile. abnormally sensitive ncnous 
oq:~nnizalinn. We sec cases most frequently in families with marked neuro
pathic tendencies, the members or which have suffered from neuroses of vari-
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ous ~orb. l~<lucation at home too often faili:; to inculcate habits of self urntrol. 
.A d1ild gr<n\s to f{irlhood "ilh an entirl'ly crro1wous idea of !IC'r n·latinn:- to 
olh(•r:-;, ;111d au:u:-tomcd to haYC cn•ry whirn gratified and abundant sympathy 
la\i::,h(·rl 011 c•n•ry woe, hnwcH'r trifling; she reaches womanhood with a moral 
01·g-anization unfilh•d to with~taml the carc·s an<l worries of cvcry-cfay life. At 
sd1onl. hchHl'll the ag<:::. of lwthc and fifteen, the mosL important. period ju 
her life, wlwn lht• ,jt;_iJ c•1wrgic~ arc ab:-orbcd in the rapid development of the 
body, ~he is ofll n ('l':l1111ning for examinations and coopt•d in <:lose school rooms 

1 for ~ix or eight hour:-; dnily. The result Loo frequently is an acli\'C, bright 
mind in an enfel'b\111 hndy, ill arfaptcd to subscnc thr fun<:fions for which it 
was franwd, ca:-;ily di sonlcrl·d, ai1d prone to read abnormally to the ordinary 
i:.timuli o( life. _\111ong the more dirl'ct. influcnt::cH arc emotions of \'arious 
kinds, frighL oe1asionally, more frcqucnlly love affair~. gri('f, and domestic 
worries. Pl1ysical catt8CS 1c!:s oflen bring au liyslcrical oulhrcak1', Lut they 
may follow direcll ,Y upon an injury or develop during the comall'Sccnce from 
an acute illness 01· Le a};~oci:.itcd with disc:ise or lhc genl'1·atin~ org:rns. 

Symptoms. -.1\ useful division is into the conrnlsi,·c and non-conrnlsirn 
\·arielies. 

CON\'ULSl\'}o; HrnTElllA.-(a) Minor For11ts.-Thc attack, commonly fol
lowing e111otional disturbance, sets in suddc·uly or may be preceded by symp
toms, called by the laity ·'hysterical," such as laughing nnd crying alternately, 
or a scm•at io11 of conslridion in the neck, or of a ball rising in the throal
thc glubus h!Jsfrricus. Sometimes, preceding the connil~i\e moYcmcnls, there 
may be painrul st·n~alion s arising from the pchil·, abdominal, or thoracic 
region~. From the (k~cription these sensations rescmhlc aur::c. Th(',V become 
more intense with the rising S('ll!'ation of choking in the neck anU dilliculty in 
getting breath, and the patient falls into a more or lc::;s violent convul~ion. 
The fall is nol sudden, as in epilepsy, bul lhe subject goes down, as a rule, 
easi ly, often picking a soft spol, like a sofa or an cn~.\-l·liair, and in the moYc
mcnts npparcnt ly exercises care to do hcrseH no injury. ·Ycl at lhe sau1e Lime 
she appea rs lo be quite unconscious. 'l'hc rnovemc nll' arc clonic and <lisonlcrly, 
while the head and arms arc thrown abouL in an in'('gular manner. The par
OX}'$1ll aftcr a few minutes !'lowly sub:-iclcs, .then the patient hctomcs c1110-

tio1rnl, and gradually regai ns constiousncss. When qupstioncd the patient may 
confess to ha\ing some knowledge of the e\'cnts wliith h;_n-e tak( n pince, but, 
as a rule, has no accurate rccollcdion . During the ntlack the abdo111rn may be 
much di:-;lenclccl with flatu1<, and subsequently a largl' amount of clear urine 
may be paF-st.'cl. 'J1hc!3c atb1chs Yary greatly jn charac:tcr. 'l'hcrc may be 
srarc·clr any 111ovemcnts of the limbs. but ~ftcr a nen-c 8lorm lhr patirnt i;inks 
in lo a~ torl1id, scrn i-uncon~tiom; condition. irom whirh she is rou~cd with 
great diffirnltj'. In some cases from this slate the patient. passes into a con<li
tion of calalcps_r. 

(b) Major /i'orms,· lfyslero-epilepsy.-Typical in~lnnccs pa~sing through 
the rnrious phases arc very rare in the United i:Hall'S and in England. '!.'he 
attack is initiated by certain proclromata, chiefly minor hysterical manifesta
tions, cill1cr fooli~h or unseemly brhaYior, excilemrnt, sometimes dyspeptic 
sxmptoms with t_ympanites, or frequent miclurilion. Al'cas of hypcra~sthcsia 
may at this lime he marked, lhe •o-callcd h.rslerogenic spols so elaborately <lc
scribecl by Hichet. 'l1hcsc arc usually symmetrical and situated oYer the upper 

71 



lODS D!SEASE8 OF TIIE NEH\'OUS 8Y8'1'EM 

dors:d ,-cdcbra, and in Ironl in a series of symmdritally placed Hpols on lhc 
chc:'='l and abdomen. the mo~l marked being i110$C in lhc inguinal region:-; O\'Cr 

the ovaries. Painful si.-•nsalions or a feeling or oppn.'t.:Rion a111l a globws ri~ing 
in lhc throat may be complainccl of prior to the on::;ci o( lhc conrnl::;ion. whid1, 
according lo FrC'nrh writers, has four distind stages: (1) Epilcptoicl condition, 
which clo$cly simulates a true epileptic attack with tonic ~pasm. (oftrn leading 
lo opisthotono~), grinding of the Leeth, congestion of the face\ followed by 
cloni(' con' uh:;ions, gradual relaxation, and coma. ('!) 8uccccding lhi~ iti lhl' 
period which Cllan:ot has trnncd clou·nism) in whit·h there is an emotional 
display and a remarkable series of conlorlions or of calaleplic poses. p) Then 
in lypil'<li C'ases there is a stage in which the patient. a::-sumcs c:crlain attitudes 
CXj)l'CSRi\C or Uic \';ll'ious passions-ecstasy, fem·, bcalitudc, 01' crotism. Cl) 
Jtinally returns and the patient enters upon a in wliirh 
she may very Yariecl symptoms, chiefly m;111ife::;lations a <lelirium 
with Lhc most cxtraordi11ary hallucinations. \-isions nre seen, Yoices heard~ 
and com·rrsalion::; held with imaginary pcr8ons. ] n this Rlagc patients will 
relate with lhc utmost. solemnity imaginary cYcnts, and make extraordinary 
an<l £erious charges against incliYiduals. rl'his sometimes gives a grave aspect 
to thcs1..• ~eizurcs, for not only will the patient at this stage make and bclieYe 
the statements, but when rcc:oYery is complete the hallucination s.ometimcs per
sist>. .\flcr an attack a patient may remain for days in a stale of lethargy 
or tranC'c . 

.:\ox-coxrrL81\'E :F'o1rns.-So complex and \'ariecl is the clinical picture 
or hyslNia Ll1:1t rnrious manifestations arc best considere<l accor<ling Lo Lhe 
systems which arc i1wo!Yed. 

(a) Disorders of Molion.-(1) Paralysis.-These may be hemiplegic, para
plegic:, or rnonoplegic. 11ystcric:al diplcgia is extremely rare. ~L'he paralysis 
either sets in abruptly or gra<luall:,1

, an<l may lake weeks Lo allain ils full 
dcw•loprnent. There 1·s no type or fonn of organic 71amlysis which m.ay not 
be simulated in lt!Jslcria. SensaUon is either lessened or lost on the affected 
side. The h:stcd«al pa rriplcgia is more common llian hemiplcgia . The lo~s 
or powCI' i:-; not absolule; the legs can usually be moved, but do not support lhe 
palic11t. 'rhe rdlcxes may be increased, though the knee-jerk is often nol'mal. 
.A spurious ankle c:lonus may sometimes be prtsenL The feet. arc usually ex
tcmkd an<l lurncd inward in the equino-nuus position. The muscles do not 
waste and the elcdric:al reactions arc normal. Olher manifestations, such a~ 
paralysis of the LladdU' or aphonia, arc usually a!'::;oe;i:.1led with the hysterical 
paraplegia. llystcrital monoplcgias may be facial, <:rural, or brachia!. A c:on-

~!~~i1~~~~>1~·~:1l~~~1~:. :~~~~i::~~~: ~~~l~:u::·/1~.1 81~~~~\~~.)~· m~~:~\~c~~~~~:,~~.naliou may be a 

(~) Ooulraclllres and Spasms.-The hysterical conlradurcs mav attack 
almost any group of rnlunlary muscles and be o( the hemip1egic, pa.raplcgic, 
01· monoplegic type. They may come on suddenly or slowly, persist for mouths 
or ye<Hl:1, aml disappt1<1r rapidly. 'l'hc contracturc is most commonly seen in 
llw arm, which is flexed nt lhc elbow ancl wrisl, while the fingers tightly gn1:::p 
the U1un1b in the palm or lhc hand; more rarely the lerminal phalanges are 
liypercxlcndcd as in athetosis. Jt may occur in one or in both lrgs, more com
monly in one. 'J'he nnkle c1onus is present; the fool jg hwertrd and th,. Loes 
arc strongly flexed. These cases may be mistaken for lateral sclerosis antl the 
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difficulty in diagnosis may really be Ycr,r grral. The spastic gail i!'\ YPr~· 
typical, and with lhl' l'xaggcratl'd kncc-jt•rk and ankle ('!onus thf' pidml' may 
he charaticri~tic. Other forms or con! n.ldnrc lllilY he in the JJ\U~dt s or the 
hip, shoulder, or neck; more rarely in those of the. jaw~-hy~ll'ricnl t1i-'1HU"
or in the tongue. Hcmarknhlc indeed arc the loC'al cnntract.ure:-; in the dia
phragm and abdominal muscles, producing a phantom tumor, in whid1 ju:-;t 
below and in the neighborhood of the umhiliu1s is a rirm, apparcnlly ~oli(l 
growth. . \ ccon]ing to Gowers, this is produced by relaxation of the n'(_·ti and 
a spasmod ic contradion of ihc diaphragm, together with inflation of the in
tci:;li11t's with gc1:;; and an a re:hing forward of the YC'dcbral colun1n. 'J'hcY ;1re 
apt lo occu r in middle-aged women about lhc menopause. and :ire frcqu.ently 
as:o:ociatrd with lhc sym ptoms o[ spurious prcgnancy-pscudo-c_11t'SiS. 'J'iie 

to a turnor may be striking, and I hare l\llOwn skill'ul diagnos-
to be dccciYcd. 'l1 hc only safcguc1rd is lo be found in complete :rna:os

thcsia, when the tumor entirely disappears. l\litchcll has reported an insLrncc 
of a phantom tumor in the left pectoral region just aboYC the breast, whit:h 
was lender, hard, and dense. 

Rhythmic llyslcrical Spasm.-Th c moYcments may be or the arm. either 
flcxion anll exlcn!-lion, or, more rarely, pronation and supination. C:lonic con
tractions oi the stcrno-clcido-mastoid or of the muscles of the jaws or of the 
rotators muscles of the head may produce d1ythmic 1110,·ements of thl'se parts. 
The :;pasm ma)' be it. one or both p~oas muscle~. lifting the leg in a rhythmic 
manner eight or ten times in a minute. l n other instances the muscle~ of the 
trunk arc affected, and e\·ery few momC'nts there is a bowing moYcmcnt
salaam convulsions-or the musclC's of the back may contract, causing strong 
arching oi the vertebral column and rctrnc:tion of the head. 

Tremor may be a purely hysterical manifestation, occurring either alone 
or with paralysis and contracturc. H most common ly nwolvcs the hands and 
arm:::; more ra rely the head and legs. The movrnicnts are small and quick. 
Jn the type described by Bendu the t remor may or may not· persist during 
repose, but jt is incrcnsccl or }HO\'okccl by volitional morcmcnts. Volitional 
Or intcnliomtl tremor may exist, s imulating closely the 1110\'ClllClltS of irnrnlar 
f.lclC'ro::is. Buzzard states that many instances of this disease in young gi rls 
arc mistaken for hyste ria. 

(b) Disorders of Sensalion.-AnU!slhcsia is most common. and usually con
fined to one half of the body. It may not be noticed hy the patient. Usually 
it is accurately limited by the middle line and inrn!Yes the mucous surfaces ancl 
dPC'per parts. The conjunctirn, howcrnr, is ofleu spared. There may be hemi
nnopia. This symptom may come on slo\\ ly or follow a conrnlsive attack. 
Sometimes the \'arious sensat ions are cliss.oc:iated rind lhe an:rsthcsia may be 
only to pain and to touch. 'l1he sk in of the altectccl side is u::;ually pale· ancl 
cool, and a pin-prick may not be followed by blood. \\'ilh the Joss of feeling 
there may be loss of muscular power. Curious trophie changes may be present, 
as in an interesting case of Weir :Mitchell's, in which there was unilateral 
swe lling or the hemiplegic side. 

Ry mctallothcrapy, the applicat ion o[ ce rtain metals. lhC' ana~sthC'sia or 
analgesia can be trans[crrcd to the other side of lhc hocly. 1t has hcen ~hown, 
howe,·cr. that this phenomenon m:iy be rausC'cl by lhe clcclro-magnct and hy 
wood and \'arions other agents, and is an effect of suggestion. 
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Ilyp<'nrslhcsia.-rncn'flf'Cd scnsitiYC1lC.-i8 ana pains f)('('llr in Yarinu!' pnds 
or the body. One o[ the most frequent complaints is of pam in the ht•atl, 
usually oH•r the s<1gittal suture, Jes~ frcqm1 ntlj' in the O<:tiput. This i:-; de
scribed as agonizing. and is compared to the dri\·ing of a nail into lite part; 
ht•tH:c the name clarus h!JSlcricus. :Xcun1lgias arc com111011. 1 lypcr~rsU1clic 
areas, the h_yslcrogcnic points, exist on tlw skin o[ the thorax and abclomcn, 
pn.·ssurc upon which may cause minor manircstation<::. or CY<'ll a cornulsi\C 
altack. JncrC'ased scnsiliYcncss exists in the ornrian region, hut is not pc<.:u
Jiar lo hysteria. J>ain in the back is an almost con~lant complaint of hysterical 
patients. The ::::cnsitircness may be limited lo certain spinous prnccs:;c~, or it 
111ay be cliffuHe. ln hysterie:al women the pains jn the abdo111l'n may simulate 
those of gastralgia and of gastric u lcer, 01· the condition be almost ic.lcnli-
cal with that of peritonitis; more rarely the abdominal closely resemble 
those or appendix clit-ieasc. 

8pecial Scnscs.-Dislurba nccs of taslc ancl smell arc not uncommon and 
may cause a good deal or distress. 0£ ocular syn1ptoms, retinal hyper~sthesia 
is the most common, and the palienls always prefer to be in a darkcnrd Toom. 
Retraction of the fie ld of \'ision is common and usually follows a conrnlsire 
seizure. J l may peri5isl for years. The color perception may be normal e\'e:n 
with complete ana-sthes ia. lfysleric<i l Lle<1fness may be complete arnl may 
alll'rnalc or come on at the same lime with hy~tcrical Ulind1ws~. llyt-itcrical 
arnau;·osi~ may occur in children. One must carefully distinguish between 
fundional loss or power and simulation. 

(c) l'isceral Mani/eslalions.-Respiralory Apparalus.-Of disturbances in 
the respiratory rhythm, the most frequent, perhaps, is an exaggeration of the 
clt.>rper breath, wh ich is taken normally every fifth or sixth inspiration, or 
the re may be a 'rcnlching" breathing, such HS is seen when cold water is 
poured over a pcr~on. .In hysterical dyspnCC'a th Ne is no special distress and 
the pulse is normal. In what is known as the symlromc oE Bri(\uct there arc 
shodnct-iS of brCath, suppression of the voice, and paral_rsif:i or the diaphragm. 
T he anhclation is ext reme. I n rare instances the re is bradypncca. Among 
laryngeal manifestations aphonia is frequent and may persist for months or 
C\'Cll years without other special symptoms or the disease. Spa:::m of the 
muscles may occur with violent inspiral'Jry efforts and great distress, and 
may C\'CD lead lo cyanosis. Hiccough, or sounds resembling it. nrny be prc~cnt 
for weeks or months at a lime. Among the most remarkable or the re::::.piralory 
rnanifrst.ations arc the hysterical cries. The~c may mimic the sounds produced 
by aninrnls. l'uch as b;_trking, mewing, or gnmlin_rr, and in FranC'e epi<lcmics 
of them have been repeatedly obserred. ]~xtraordinary cries may be produced. 
eitlwr inspiratory or c:\piralory. Attacks o[ gaping, yawning, and sneezing 
ma,· also occur. 

~The hyi:;tcrica l cough is a frequent symptom, particularly in .)'Oung girl~. 
It may occur in paroxysms, but is often a dry, pcrsjstcnt, croaking cough, 
extremely monotonous and unpleasant to hear. Sir Andrew Clark lias called 
a.tlcnlion to a loud, bark ing cough (cynobex liebetica) occurring about the 
tune or pubrriy, chicny in boys belonging to neurotic families. rrhc at.lacks, 
which last abou t a minute, recur frequently. 

A pecul iar form of hysterical hremopl)·sis may be very deccpti,·c and lead 
to the diagnosis of pulmonary disorders. The sputum is a pale-reel fluid, not 



IIYSTERJA 1101 

so bright in ro1or as in onlinary hremoplysis, an<l on eettling presents a re<l
(]ish-hrnwn f.:<1di11w11l. J L c:onlains particles or food, pan' mcnt epithelium. re<l 
corpu~c.·lc>:-:, and mic:rococci, but no cylindrical or ciliated epithelium. Jt 
probably l'Omts from the mouth or pharynx. 

Digrslil'C Sy.slem.-Di:-:hnbetl or dcpraYed appetite. dyspepsia, an<l gastric 
pains are c·ommon in hysterical patients. The paticui nmy ham dilliculty in 
swallowjng the food, apparcnt.ly from spasm of the gullet. rrhcrc are instance;; 
in which fhc food se<'rns lo be expelled before it reaehcs the stomach . Tn other 
cnscs then~ is int<.'i-sanL gag-p;ing. In the hysterical Yomiting the footl is rcgur
gitalrd without muc-li effort rmd without nausea . 'l'hi~ fralurc maj' pcr~isl for 
yi·:ns witho11l gn•nl disturbance or nutrition. The mo~L st riking and rcmark
alilr di~i·:di\c di!'ful'lmnc·c in hyslrria is the anorf'.ria 11crt10sa drsrribed by Sir 
\\'illia111 Cull. •·'l'o c•all iL loss or appetitC'--anorexin-bul feebly eha radcr
i;ws ilH' s.rn1ptom. 1L is rather an annihilation of appetite, so complete that 
it r-:t1r111s in some c·ni-l'S ever to ent again. Out or il grows an 
nnlagonism lo foo(l which nl last nnd in its wori:;t forms in spasm on 
the npproadt of food. and this in tum gi\·es rise to some or those remarkable 
cn~l'S of sun irnl for long periods without foocr' (1\ritchell). '!'here nre thrre 
RJlN·ial fl'al111\•R in anorexia nerYosa: First~ and most important, n psychical 
stale, Hsu:dly dcprl'!'Sa nl, ocrnsionnlly exc:iicd and resllesR. H is not nlways 
h,r~fcric·al. Seco11dl11. stomach symptoms, Joss of appetite, regurgitation. rnm
iting, nncl the wholc scries or phenomena as:-;ocintC'd wilh nerrnus dy~pepsia. 
Tltirrlly. {'lll:Jc·iation, whic·h reac·IH'S a. grade seen only in c:anc·cr and dysentery. 
The 1wtil·nt finally lnkes to bed, and ln extreme casts lies upon one Sille with 
tlic• thighs an<l )(•gs fll'xed, and contraclurefi rnny occm. ]<'ood is either not 
lakcn al nil or only upon urgent compulsion. The r-:.kin becomes wasted, dry, 
and c·oHrt'cl wilh hran-likc scales. :No foo<l may be tnkcn for several weeks at 
<t time, nnd 11flp1npts to fted may be follo\\'ed by SC'Yrrc !-ipasms. Allliough lhc 
c·omlit ion look~ 1'0 nlnrrning, these ca~cs, when rcmoYcd from their home sur
roundings nnil lrcnled by Weir Mitchell's method, sometimes rcCO\'Cr in a 
n:111:1rkahlc \\'Hj'. It nia,r !ake many months l.5cfore any iinpl'ovement is nolcU. 
Jlcalh, l1owPH'I', 111a y follow with extreme emaciation . ln a fal:J.I case 1111Jer 
my <.'<ll'l' the git'! w<•ighccl only ·19 pounds. No lesions were found post mortem. 

] l,rstrric1d ty111p:1nifrs is a common _fl.'nlure, cau:-:ctl usually by tonic con
traC'I ion of tlw diaphragm and retraction of the other abdominal muscles. It 
rnnr lw a~!-\oc·ialt•d with th(' condition of peristaltic unrest (Kus::.m:rnl). Frc
quc;nl di~l'liarg-1·s of fa'c:c:; may be due to cli ·turbancc in either the sma.ll or 
Jnrge bmn·I. ,\n ob~i in~1lc form of diarrhU'a is found in some hy::.tcrical 
pntil'nts. whidt pron•s \ery intractable a.nd is a!"sociatcd c~pccially with the 
tnking of food . IL ~<·ems an aggrarntccl form of the looseness of bowels to 
whid1 so lllany n<'no11s people arc subject on emotion or o( the tcnlJency which 
some haYe lo di;1rrhro:1 jmmcdiately after eating. _.\n entirely different form 
is tlwt produc·rd hy \\hat :\I ilc:hell calls the irrila\.Jlc rectum, in which scybala 
nrC' p:1s:-:l•<l fn•qm'ntly during the day, someti mes with great violl'nce. Con
stipation is n10r<' fr<•quenl, howernr, and may be due to a lo~s of power in the 
mtfftlu• of !lir Jiowl'i. or in the alJllominal rnu:.::cles. Jn e.drcmc cases the 
IHnr<•ls 11n1y 1101 hl' moY<'ll !'or two or lhn ·C' \rr~k~. leading lo g reat accunrnla
lion of fa•l"f'~. Ollif'I' cli~ti1iiJ<llll"C~ are []Jl o-:-:pn~ 111 or inll'llSC pain in lhe redum 
i.l}'al't !'l'Olll ;lll_\" fi:-;~Ul'l'. .1l ysfPric::1] jJ u..:: ;.?l d fa~(.'; i\ \"O llliting 31'C iJlllOllg the 
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most rC'markable of hy:;lcrical phC'nomcna. Following a 5iho<·k there are con4 

:::.tipation, tympanilcs, \·omiling, sometime:<: ha,nwtt>nH·~is. 'J'hc C'On~tipation 
grows worse, ercrything takl'n by the mouth is n·j<:ded, the rnmitus beC"ome::; 
fa~1.:al in charader, e\'Cn scyhala are brought up, and i;mppo:-;ilorit'S and encmata 
an~ rnmil<'d. The symptoms may continue for we<.1ks nml thl'n ~r:Hlually sub
;.;i11<.•. Laparolomy-cren ihricC' in one patient-lrn:-: shown a pC'rfectly normal
looking c·orn1ition of iii<' bowels ( ParkC's \\'eLer). 

CardifJ-l'flSftllar.- Hnpid ndion or lhe liC'art on thr slighte:-;t emotion, wilh 
or wifhout l\ie sulJjl•di\C' S('Jl.3at ion or palpilnlion. is often a SOllrC'C of great 
di sf l'l'l'.S. A slow puli::.c is lC'f:S fr<'quenL ])11ins about llw heart may s irnulale 
angina. }'lnsl1C's in rarions pnrts :ne nmong the most common symptoms. 
Swrating nrny O<'Cur, or the sc{;orrlta'a 11igrira11s, ca using a darkening of the 
skin or ll1r rrrlids . 

. \1 no11g ti1C' 1110r<' rcmarlrnblc vaso-motor phenomena arc the so-coi led slig-
111~1la or h:11 morrln1geH in lhe ~kin, such as were prr~enl in Lile rrleli raled case 
of l.ouiRI' L.iicn u. -, n mnny cn~cs thr~c arc undoubtedly fraudulent, but if, 
<I ~ :1ppmr~ erc,dihlr, i;;ud1 hlretling may cxi3t jn l\ic hypnotic trnnce, there seems 
110 n <l!-iOll lo douhl ilS OC'CUl'l'ellCC in ihe trance o[ prolonged religious ecstasy. 

(r/) .Joint ,lfl"etlions.- To Sir Benjamin Rr0<lic :iml Hir James Pagel we 
0\\"(1 tlw l't'('Ognition or ihr:-:c extraordinary manifr~talions of hysteria. Per
liap:;; 110 ~i ngll~ affe<:lion has brought more di:-:;crcdit upon the profession, for 
tlie c .. 1:-:1>::; :ire \f'I')' l'efradory, and finally fall into the hands o[ a charlatan or 
fai fh -lw:drr. under whosC' touch the disca<;c may di:o:appC'a r at once. Usually 
il nffl'd~ the kncC' or the hip, and may follow trifling injury. 'l1hc joint is 
u~ually fiX('d, ~rnsili\'c, nncl swollen. The may be cool, but someti mes 
tile lot·;1J lc>mpcmtmc is in('reascd. To lhe tourh il is very scnsilirn and 
mO\'('llH 1 nL <';111srs gr<'ni pnin. Tn prolraclcd lhc muselcs ahont the joint 
a1·C' ~ot11C'whnt \\';1skd, ancl in eon;;:cquencc jt looks rl,he pains are often 
nod111·nal , nL wliiC"h lime thC' local temperature mny lw much incl'eased. While, 
as a rulf'. nC'111'01nitnrlic joinls yield lo pl'OpC'r m~rnagrnwnL. there arn intcr
e~ ling instnnC"l'S in the literatm:c in ,,·liie:h organic change hns succeeded Lhe 
fundionul di:.;turb:rnc·c. 

I nlPrrniUenL liydrnrlhrosis may be a manifestation of hysteria, occurring 
in lhc knee or othcl' joints, sometimes with lrnnsicnL paresis. 

(e) Mental '"''.IJmploms.-?iicntal pcn·c r:-;ions of all kimls arc common in 
hysie l'it·n l patients and 11oi muc·h dcpemk·ncc cnn he placed on statements 
l'iihC'l' nhout thrm~rhrs or about others. ~\mo rbid rnwing for sympathy may 
1~'l\(l lo lla1 co111111i~sion or nll sorts or bizarre nnd foolish ads. 

llllll11C'i11ations and drliri rnn mny altcrnalr with C'motionnl outbursts of an 
c·har:idcr. There is nn inlcresl ing condition whic-h may be spoken 

a..; lltl' .o.;/r1l11s h_1pderic11s. }i'"or weeks or month~ thry may he confined lo bed. 
('nfir<'l.r oli\i\iou:; lo llwir su rroundings, with n. dili r.iurn ~\·hich may simulate 
ilwl of <111lirium lrl' lll(' ll ~, p::irliC'uLtrly in bring as~O(·inlnl wilh loathsome and 
unplen;;:;_ml nnitnals. The nutrition may Le nrninlnin l'<l. but there is always a 
Yf'l'.Y .hrnry. foul hr('alh. \\'ith SN·lnsion nm] care rC'l'O\'C'ry usually lakes place 
witllln thl'C'C' or four nionllis. A! ihC' on;.;el or tl1C'SC' altacks and <luring con
valr:.:<•('ll('t' lhP p:ilirnl R 111u~! he inrr~s:rnlly walched, as a suicidal tendency 
is IJ,Y llO Jll(';Jll S \Jl\t'OtlllllO ll. 

or hpll'l'i('a\ lll<lllif{'!'>!a tions in lh c higher ('('nlrcs that o[ trance is the 
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most rrmarkaL1c. This may <lcn•lop spontaneously without any conrnlsiYe 
scizurl', hut. rnorc frequently it follows hysteroid atlacks. Catalepi::y may be 
pre:-;ent, a Mndilion in which the limbs are plastic anU remain in any position 
in whilh tlwy arc plac:cd. 

(/) 'l'lte ~llctal.Julism, in lfysleria.-In the onJinar~· forms of hy~tcria the 
urine docs not show quanlitaliYe or qualitatiYe e:hangL•S, but in the scrnrer 
typrs, c-harnci.erizcd by conrnlsions, etc., there are import.ml modifications; 
reduction in the urntcs and phosphates; the ratio of the carlhy to the alkaline 
pho~phatcs, normally 1 ::3, is 1 :2, or eren 1 :1. The urine i" also reduced in 
amount. 

(O) i'i'elf 1'nflicled ttounds, more particularly burns. :-ire Romctimes met 
with in hysterical patients. I !-l-:.lw at the IlOt.el Dien, Paris, t.he remarkaLle 
condition described by Dieulafoy under the term Pathomimia, in which a 
you ng wonrnn supposed to be the subject of a seYe re trophic clii::.orcler sub
initlcd to the amputation or the left arm before the confc:rnion mis obtaineU 
that the lesions were self-inflicted! It is to be home in mind thnt in Japan 
and other Eastern countr ies spontaneous tears occur in the ~oft parts, u~ually 
of the legs-the ~o- called ]\ami tachi disease, bclien'<I to be due to Yariatious 
in atmospheric conditions, particularly during thunderstorms. 

(h) Jlyslerical F'el'er.-]u hysteria the temperature. as a rule, i:.; normal. 
The cases with fever may be grouped as follow~: (1) Instances in which the 
fever is the sole manifestation. These are rare, but] ha,·e seen cases in which 
the chronic cou rse, the retention of the nutrition, and lhe eritirt•ly negati,·e 
condition of the organs left no other dingnoi"is pos~iblc. In one case the 
patient had for four or firn 11cars an afternoon ri~e or temperature, reaching 
usua1ly to J02° or 103°. She was well nourished and presented no pro
nounced hysterical symptoms, beyond a form of intrrrupted !-iigliing re~pira
tion $:.O often seen in hysteria. rrhcrc was a marked neurotic history on one 
side of lhc family. 

(2) Cases or" hysterical fever with spurious local manifestations. These 
arc very troublesome and deceplive cases. 'J'he patient may be suddenly taken 
ill with pain in various regions and elevation o-f temperatme. 'rile case may 
simulate meningiti~. '] 'here may be pain in the head, vomiting, contracted 
vupil~. and retraction of the neck-symptoms which may per:::i:;.t for wccks
and some anomalous manifestation during convalc~ccnce may alonC' indicate 
to the phy:-1ician that he has had to deal with a ('3~e of hy~tcrin, and has not, 
as he perlrnps flattered himself, cured a case of mcningilk :Jfory I'ulnam 
~Tncohi, in an article on hysterical fever, mentions a. r:H:e in the ~en·ice or 
Cornil whirh was admitted with dyspn~a, slight cy:rno~ i s. nnd a tempNalurc 
of ;rn° C. The condition proved to be hysterical. rl'herc is also an hy:;kriral 
p:::eurlo-phthisis with pa in in the chest. ~light feyer, and the expectoration of a 
hloocl-f.:taincd mucus. The cases of hysterical peritonitis ma~r al~o show fc,·rr. 

(3) l/yslcrical /! yperpyrexia.-It is n suggrstiYr fact thnt lhe rn,rs of 
paradoxical ternperntures reported of late years. in which lhe thermometer has 
rrgistrrccl J 1-2° to 1'20° or more, liavc been in women. Fraud has bem prac
tised in nearly all thc::;c cases. 

Diagnosis. - Tnquiry into the occurrence o( previous manifrs\"ations and 
the mental renditions may give imporlant information. 'rh t'~l' tp1e~tions, as 
a ru le. shoul<l nol he asked the mother, who of all others is least likely to give 
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lnformalion ahout the pnticnl's co1H.lilion. The OCC'Urrencc o( ihc 

µlolJus or emotional aUaek:-;, of weeping and cry ing ii:; nlways 

:-:ugge~lin'. The points of di fference bctwC'l'n t he con\'ulsivc at.lacks and true 

rpilep~y were rcfl'rrrd lo ln their description, and, aR a rule, Ji Ltle dillicully is 

(•:xpcricnccd jn di i;;Linguishing between the two conditions. The hysterical 

pnraly:-.es arr \·cry Yariable and apt to be associated with an::esthesia . 'l'he 

tontractun•s may al limes he very dcccpti\•e, but the occu rrence of areas of 

of retraction of the Yisual fi eld. and the development of minor 
ma ni festations giYC valuable indicati ons. rl'he conlractures di sa p

pear under full nnfr5lhesia . Specinl caTC must be taken not to confound the 

~paRti e parnplegi;1 of hy:.::teria wilh la teral sc le rosis. 

r:l 'he r i:-;cera l manifestations are usunlly recognized without much difficulty. 

' !'he pradit ioncr ha~ cO!l!-iian tly to bea r h1 mind t.li e st rong tendency in hys

lcl'ical patient:~ to prarti(·e deception. 

Treatment.-'J'he prophylaxi..:; iu hysteria may be ga lhere<l from the re

mark~ on the rclnlion of educnl ion to the tliseaP-e. The successful treatment 

of h~·~t.cria demands qiialitirs possessed by few physicians. The first element 

is a due appreciation of the nature of !he disea!'c on th e part of the phys ician 

a nd friend~ . Ji. is pilinhle to think of the misery which has been inflicted on 

ilH'se unhnpp~' rictims by the harsh and unjust treat ment whjch has resulted 

from fnl:-;c Yir,rs of the nalure of the trouble; on the other haJHl, worry and 

ill health, the \\Teeking of mind, body, and esta te, arc entai led upon 

the 1wa r in the nur~ing of a protract ed case of h ysteria. The minor 

m:rnifl1:-da tions. attad;s of ll1P Yapors, the 01·ying and weeping spells, are not 

or nrnd1 momrnt. 1.rncl rarely req uire treatment. 'The physical condition should 

he carefully lookNl into nm\ the moflc of life regulat ed so as to insure system 

nnd ordrr in ev<' ryihing. ,\ (·ongcnia l occupation o ffers the best remedy for 

111nny of th{':-:e 111:.111ifcsfalio11!'. Any functional clist.urbance should be attended 

to and a roursc of fo11ies pre~cribe<l. Special attention should be paid to the 

ndion of the bowels. 
PsYc 110 ·_1 · 11EB .\ FY~ h1 which t.he important :feat.UJ'es are h ypnosis, sugges

tion, and reeduralion. 
llyp1w.,is.-Th e majority of hysteri cal patients ean be hypn otized, but the 

general opini on now of those who know most on the subject is that by hyp

no:--is alone hystPria is Tarely r rn·cd . Sometimes a brilliant miracle is wrought 

in tht: ra:-:e of h.)Acrical paraplegia or hemi plegia, but as a routine treatment 

il has falle n into di1::fn'"or e,·en in Franc·e. 

h'11gge.11/ion.-lk1hin sk i define:-; suggesl ion as " lhc action by which one en

df'arnr~ to make anolhe r accept or rea lize an idea which is manifestly un

rc:rnonotblc."' On the olhc r h:rnd , persuasion is applied when the i<leas arc 

rc:t:-;01rnhlc, or at lrasl are n ot iu opposition to good sense. :Most writers, h ow

l'\f' r, usp 1hc word "suggestion"' as mea ning the introduction of mental aRRoci a

tions and modirtcalions of lhe pntienrs mental stale leading lo bette rme nt. ]n 

proper han<l::; it is a most powerfu l instru ment, particularly when the patient 

has :fai th in the person who m akes it. A Cler a ca reful and sympathetic ex

amina tion nnrl le)o\ting the elrrlri cal rC'aclions of lhe muscles of a paralyzed 

l imb the suggestion lo the 11 yst f' ri c, "Now ·1 think you will be nble to move it'' 
may be all-sufncienl. A strong, imoe rali v" co1umand may sometimes haYe the 

oame effect. 
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Rci!duralio11.- ln hot h hr~teria and nruratilhrnia t. his should he thC' aim of 
all rca)'onahle pradit.·c\ hut ~\·c must rcm('mher il i:< not always ft>a:-:il11<.•: :-cnm" 
of our patic•nts would haYc lo be rebuilt from the hla1't.od<•rrn. \rilh palil'lll'C 
a nd ml'lho1l mu1.:h nwy be done, and the !'pC'<:ia l merit o( \\'ri r )I ilehcll'~ work 
ancl of his ~.r:-otrm (whiC'11 is not simply a re:-;t l'lll'f'. a~ nwny suppn:-:<.') i~ that 
it i~ an clahoralc plan of rcCducation. The C':.:scntial~ an.' that Uw patient 
:-hnulcl be i5:olatcd from his friends and under thr l·liargr or an intclli,;!rnt 
nur~c. The phy~•.icu l condition is carefully ~tudicd and a rigid daily rl•gimc 
ca rried out: A milk did of three to four quarit' daily, to fhc or }'i"X. 

rnrying the food as the patient, improyci::.. and as the wriglil Th is 
may he followed by a rapid gain jn weight and lhr <li~<1pp1.•ara11l'C of c_ill lhc 
unplcap,ant abdomi nal F-yrnplorns. l\ l aF-~age, li,nfrolhcl'ap,Y, nml cl<.•drieity arc 
brouglit in as adjunds, lrnl \'cry much dependi.; upon lht· int'L patience, and, 
alJo,·c all , the pcrF-onaJity or lhc physician; the man cou nts more than the 
method. ' 11 hc mental cornlit ion has lo he cardulty !'lrnlied and the pati<.'nl"s 
attitude toward life influenced Uy specially selected lilcraturc, earclul con
\'ersation, and lJic suggeFlion of topie:s for lhoughl. 

'r11E ~\ KALYTI CA L on CATHABTlC lHETJtoo.- lntro<lucccl hv Breuer and 
extended hy Fn•ud. i l iF iu rea lity lhe old method of the co11fe:-;,i~11a l , in "liic:h 
the :- inner pou 1'('(l out his s.ou l in the sympathetic ear of tile pri<.'~t. It is a 
cliflicult procedure, not for all to attempt, C\hau~ting- alike to patient and 
lloctor, and, when thoroughly caniccl out. time con~11111in~. Jn ll1e hamls o( 
tl10se who have practised it, \'cry good re$u lts have hcC'n ohtaincd, partic-ularly 
in young and carefully selected cat-c:::. 'J he Iollcming r;latt'llll'llt o( the 
method l take from J clliffe ("i:iJ»tem or Medicine." Yol. 1· 11, page Hti6) : 

'"His (Frcud·s) general procedure is to p1ac-e the patient in a Trcumhcnt 
JIOSilion, the phpician sitti ng behind the paiicJ1t1s head al 1he e1Hl O( the 
lounge. The physician thus remaius pracUcally out of siglit of the palicnt, 
who is then a!=.ked lo g ive a clctailcd account of his trouhlc~, uncl to say 
thing that C'OmeR lo the mind irrespccti"e of it s logic or Sl'll~e, 
aparl from dist urbing, mortifying, or unnite In all :::u l'h 
iori es gap$ arc in evitab le. rl'hcsc the 11Ulicnt iR urge<l to fi]J in h_v thinking 
c lo~c l y of the at tendant cfrcumstrnccs, speaking uloucl all of the flitting 
though t$ that paso duri11g- this search ('free n~i::oci;1lion") .. \II the thoughts 
arc rcquc:-:tccl to he uttered. notwithstanding th<.'ir cfo~ngrccahle nature. 'l'lie 
patient mur;t cxcrci~c no critique and remain pa::-sh-e. Jt will he found that 
the disagreeable thought:-; arc pushed hack wilh thl' gre;.1k~l rr~ista nce. 'l'hi3 
is matlc all the more l'.i-trikin~ si nce the hy:::tcrica-1 rcadion. i. c., ihe symptom, 
i~ the symbolic cxprc8sion of the realization of a n·111·L·~sl·d w1~h aml gi\'cs the 
patient some gratification. A great effort io rn:ule to retain the F-ymptom, 
e~pee:ially as its origin is not Teally perc:eiH'Cl. and ~ince it n·pre:-;0nb, in 
~ymhol, the indi,idmtl"s forme r cont:ciou8 i-:lriY ings. In p~ycho-analyt"is one 
attempts to O\'('ITO!ll(' all or thc:::.c resistanCC'S, and by ti ::><'l'it'S or jtaliciom:, and 
ta r·t ful prohings reronduct into t he irnlirnl's con~cio11~1w~s the hid11en tl1ouµ-ht:5 
which underlie lh('SC symptoms. Every symptom ha:; Fonic meaning; heh incl it 
there lies some a::'soc·iatcd mcclrnnism, the origi n o[ which the pnlicnt 1111c:on-
sciomly or partly co a scion~ly Jn the pi::ycho-neurolic symbol may 
be read the cryptic ex preEsion original lhouglit cl ri \·cn Lack <HH.l hidden. 

" T o :::lowly analyze and pick <tparl the 111<.'('hani :--111 is the object of the ana-
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l,rtiral method . One nccds not only spec ial tad for such excu rl'ion~ inlo the 
sul.JllcLics of lhe mental life of some individuals, but al~o a dcYrlopccl mcthocl 
of jutcrprctation. Every act, every symbolic cxprcs:.:.ion or adion, 1ap~c in 
speech, manncrif'm, needs to be careiully noted and its bearing- coOrdinatc<l. 
Freud lflys particular emphasis on the analyt'iS or dl'cams, since he bcJicYC:.; 
that in the dream the subconscious, or the ' rcprcr:~cd conscious' is more apt to 
reveal HsclI. llcncc a careful reading of :Freud's 'Significance of Dream:-;' iH 
of the greatest ,.a]ue in this study, also his ' P sychopathology of Every-day 
L ife.' Jn hi s work on dreams he has deYc!opecl to the full the chief directions 
along which his mind has lrarnlcd in the psychoanal ytical method. 

" H is of the utmost importance to trace back into the earlirn;t years the 
striking emotional influences that have come into experience, for Freu<l, 
the hysterical reaction consists in a perverted type of reaction the!:ic ex-
periences. .\s is known, lhc blur ring, or loss of au emot ional influence-an 
affect, in sho rl-it; due lo a number of !actors. ln normal life forgetting is 
the comn1onest type of a correcliYe adaptation, ancl forgetling is carried out 
with special ea~e if the emotiona l stress has not been exce::;si\'e. Forgetting, 
howeYcr. is only a scconda l'y phenomenon, and usual ly is more successful if 
the immediate reaction has been an adequate one. Such immediate reactions 
exprCf.:S them!'ches as tea rs, as anger, as impulsi\'e acts, etc., and in such 
reactions the effect is lfodiargccl. In eYery-day life one calls it gi,·i ng rnnl to 
one's feelings. lf, howe,·cr, the reaction is suppres:::cd, the effect becomes 
united to the memory of the experience, and an emotiona l complex, or, to use 
a rather broad sjmilc, a psychic boil, results, wliic:h must hea l by absorption, 
by di scharge, or Ly other means. It reud uses the term ab-rcacl (abrengicren) 
io F.ignify the m1f'c1ualc Teaction, or discharge 0£ such effect:; or their resulting 
complcxc's. Tal king the whole thing over, giving Ycnt to one's secrets aml. 
confessions arc well-known abreactions. 

" J n hyste ria certain or these complexes remajn prom inent ; they are neither 
rcactetl too p1·01111Jlly, nor js their unpleasa nt feeling tone djminished by the 
blurring process of forgetting, although it is characteristic of the lfreud point 
of view lhat the aclual experi ence which giYcs rise to them becomes forgotten 
and the cause or the affect disturbance which becomes later converted, it may 
he into physical s igns, rema ins apparently unknown to the patient. It must 
be dug out by psyc:ho-analysis. and when once discovered catharsis takes place 
and the patient becomes cured." 

JIYDHOTJI ER~\l'Y is of great value, especially wet packs, salt baths, arnl 
rn.rious douches. General tonics, such as arsenic and iron, may be helpful, 
f':opccial ly ir the palienb are ncnous and an:.cmic. Sedatives arc rare ly indi
cated. Occa~ionally bromides may be necessar.v, but fo r the relief of sl ceples~ 
ne!'s all possible measures shoulU be resorted to before the em ployment of 
drugs. The wet pack given hot or cold at night will usually suflice. 

X. NEURASTHENIA 

(Psychaslhcnia) 

.. Defin_ition.-A. condition o( weakness or exhaustion .of the nervous system, 
g1 vrng nsc to various forms of mental and boc]jly inefficiency. 
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The trrm, an nl<l nnc, hut fir~t popularizC'1l h~· Tit'<ll'll, ronrs an ill-1lcfi11Nl. 
mntlt•y ~roup or i.;y111pto111t", which may hr cilhl'r gl'ncrnl and the r'prc:-;~i'?n 
of <kra ngcment of the entire :::y:-:lcm. or local. limill'd to <'t'riain organ:-;; hl'ncc, 
the lNms <·e rchral. spinal. c:arcliae. ancl ga:-:tric lll't1rt1~tl1t•11ia. 

E tiol_ogy.- Tlic l'<lll!-irs mny be grouped aR hc•rcditary and ac.•quircd. 
(a) IlEHJ::Dl 'l'.\l!Y.-\\·c clo net all start in l ife with Uw ~amc amount or 

~~~;·:ll~a e/ I~~~. 0~:·:~·~~ t~la \::~Ob~~~;-~}~~(~~ ~5·:::~~~ l~ ~ ~--~-~11~]~:~::~::~1~ II ill: ~;('~;~~l:L'~~ 
tal trouble, may trarnmdl to their children an organization whieh is cldcctiYc 
in what. for want o[ a better term, we mu~t call "nt•nc forC'c." Such inrli
,·idunl s sta rt handicapped with a ncuropalhic pn'Llii"po~ition, and furnish a 
consiclcral>lc proportion of our neurasthenic paticnt1'. .\ s ,-,rn Uil'l'Oll ~onor
ous.ly 1rnls it, " the potential energies of the higher eo nslcllatin n:-: of their 
asFoci nlion cent res have been squandcrcc.1 by thei r arn·el'ior::;."' So long as 
lhci-;c indiricluals arc content to transact a moderate hul'inc~i;; with their life 
capital. all rnay go well. but. there is no rescn ·e. antl in the or mod
ern life lhe~e sm all ea pilalisls go under and come to u~ ;1~ 

( b) A CQFJ IU:D.-'l'he funct ions. though penerted rno::•t per~ons 
who ha'e inherited a feeb le organization, may abo be d<1111aged in peri"on1' with 
no ncuropathic prcdi~position by excrci:-e which i~ exce~~i,·c in proportion lo 
the strength-i . c .. by strai n. rrhc care~ and anxieties atte ndant upon lhe 
gai ning of a li,·elihood may he borne wHhout dii"tress, hut in many pe1wn~ the 
~t rain becomes exce:::s ive and is first manifested a1' u•urry. The indi,·idual l o~es 
the distinction between essentials and non-e:::~ential~, frifl c1' eaus.c :rnnoyanrc, 
and the entire organi:.;m reacts wilh unnere:-:-ary readin<-'t-!S lo !-'liRht !'tim uli , 
and is in a sl:itc whi ch the older writCl'S cal led irritah\c wenkne~s. 1 ( surh 
a condition be taken ea rl}' and the patient giYm re~t. the halanrc is quickly 
restored. In this group may be placed a large proportion or the l) ('llr<I Slhcnia 
whjch we see among business men, teacher:::. and journ11lisls. Neu rasthenia 
may follow lhe infectious cfo:.eases, pa rticular!~· influem;;J. typhoid fever. anrl 
syphilis. '.l'he abuse or certa in chugs, akohol. lobac('o, morphine may lead to 
a high grade of n eura sthenia, though the drug habi t i::; more often a result 
rather than a cause of the neu rasthenia. 

(c) SEXU.\L CAL-sEs.-Undoubtc<l ly lhc part played in llic production of 
hj·stc ria and allied neuroses by sexual factors is of the fin;t importance. As 
already stated, l~'re u<l regards sexual trauma as the basii-1 of hysteria, and he 

:~~~ci:~ga~~~. ;',~~;~!~;c ~ii~ ::i,!~~~~:~ s:}:.1,~~'\~~:Jl~;c~ i ;:,i.•:,1::i': c~ 1~1\.,'.'.'i~ ~~';'i~! 
psychoneuroses. l~epre:-sed as they have to he in i::o many in our modern 
~ i,~ilization, without normal oullet, the thought forniatiom:, rdaincd in the 
unconscious state, express thcmsch·cs by means of Eornatic phenomena-the 
ohjcctirc features of hysteri a ancl neurasthenia. Cliercltez !a fl"11111w is a safe 
rule in irwc!4iga ting a neurotic case. Freutl may lune ridcl rn hi\-\ hobby too 
hard. particularly in the imistence upon the impor~an~e of in~antile sexuality, 
but in recogni zing the rOlc of the younger ~\ ph1_·oc11tc m the ln·cs of. men and 
women he has but followed the great ma::;:ler, Plato, who saw, while he de-
plored. the ha,·oc wrQught by h.er uni YC rsul domi.11;111cr. . . 

The traumatic forms, espec1ally those follo\\'mg upon railway accidents, 
will hr >cparalcly considered. 



Symptoms.-'f'hp~c arc extremely \aricd. and may he g(•11cral or lnt_<ilit:('il; 
more often a comhin:dinn of holh. The appC'arnm'<' or tlw paliL'ni JR ~ug
gcstiYc, ~omelimC'1' l'haral:lf'ri~lic, but diflicult lo ck~<"rihc. I mpnrlant informa
tion can he gai 1w(l hy the phy~i('ian i[ he oh:-:en-C'H the patit'nt do~ely as he 
C'lltC'r~ the room-the war he is dotheLl. the manner in whid1 JI(' holds hiH hocly, 
hiR facial cxpreF-~ion. an~I ilic humor which he iR in. Loi-:- of weight aml ~light 
anaimia may be prc~cnL The physical debility may n•:H:h a high grade and 
the patient may be ('Onfinc<l lo be<l. J\lcnt;illy the patients are u~ually low
E'pirited and dcspondL•nt; women are frcc111l!ntly emotional. 

The local symptoms muy dominate the Rituation. and !here ha,·e accord-
ingly been de~crihL•<l a whole series of of l11e cfo:ca~e-ccrehral, ~pinal, 
cardio-\·a~('11lar. gm:-: tric, and sexual. ln forms there is a striking Ja('k oI 
accorchrnce between the R.pnptoms of which lhe paficnl cornplnins and the 
olijcclivc changes discorerable by the physician. Jn nearly evC'l'y c·liniral type 
of the disease the predominant symptoms are refcrnhlc lo palhologic:itl !-il'ma
tions and the l"J'Chic effects of these. Impel'frd sleep is also complained of 
by a majorily o[ patients. or. if not comp lained of. is found to C.\. i:o:t on inquiry. 

Jn the cerebra l or psychic form the Fympto 111 r; arc chiefly eonnedccl with 
an inability lo perform the ordinary mental work . Thu~, a row of' figure:; 
can not be correetly addrcl, the dictation or the writing or a few letter:; is a 
source of the greaicl3t wol'J'~'· the lran~adion of pelly <letai ls in husinc:::s is a 
painful effort, an<l thrre i;;: lo~s of power of fixed attention. With this condi
tion there may be no headache. the appetite may he goocl. and the patient 
may ~:l ccp well. _\ s a rulr. limreYcr. there arr srn~atiom:; of fulnr~s ;rn<l weight 
or flushe~. if not nclual headache. Slceple:-snr~s is a frequent concomitant of 
the ccrehral form. an(l ma,\' Uc the fin~l manifr~tation. Home of thc~e patient:; 
arc goo<l-temperccl and cheerful, but a majority are moody, irritable, and 
depressed. 

] fypcrft':sthesia, cspeciall.Y to S(:;.n~ations of pain, is one o[ the ma in charac
teristics of almost HI! neura :-:thenic inclivichrnls. The scn::.ations arc 11early 
always rcfencd to ~on1c spc('ia \ o[ the body-the $ki n, eye musclefl., the 
joints, lhc bloocl-Ycsscl<, or the It is frcqucnlly po8oiblc to localize 
a number o[ points painful to pressure (Yalleix's points). In some patient:; 
there is marked Yertigo, occasionally eren re8cmbling that or )lCnicrc·s 
disea~e. 

l f such pathological sensations continue for a long- time the moorl and 
rharactcr o[ the patient ~radually alter. 'J'he 80-calll'd ~·irritahk• humor" 
deHlops. )!any oh1m\.io11::.\y egoistic inclh·iduals rnd with in daily life arc in 
reality examples or psyc:hic neurasthenia . EYerylhing i)'; complained of. The 
patient dem:rnds the greaiei-:-t con::.ideration for Iii~ ('ondition; he feels that he 
ha:s been deeply in~ulted if hi s desires arc not always immediately g rrmtcc1. 
] le may at the ::.amr have but little consideration for other~. Indeed, in 
the F-CYCl'C'r form~ of the he may show a malicious pleasure in attempt-
ing to make prople who seem happier t.lwn him~<'lf uncornfortahle. Such 
paiiC'nls compla in frequently that they are "miRunclerstoocl " by their fellows. 

rn many ca:.:L'S the rn-callccl "anxiety conclitionR" grn(lnally come on; one 
scarcely CVl'I' sees a case of adranccd neurasth('nia withoul the C:\istcnce o[ 
some fol'rn of "nnxiety." J n the s.irnpler forms of anxiety (no:::opliobic) there 
may be only a fear of impending insftnity or of approaching death or of apo-
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plcxy. ::\fon• frrqurnUy the anxious frf'ling i!l Jora.lized !lonlC'wherC' in the lioily 
-in the pra•cnrilial region, in lhe ht.ad. in 1hc alitlomcn, in the lhorax, or more 
raiely in tlw r:dr1·mitie::. 

Jn !'Om<' c-;1~t'!-: lhc> an:xid,r hrcome-, inlen!lC nrnl the patiC'nts are re~tle~:-;. an<l 
ch·chn1· llwt thl'Y c1o nnl know whal to do with thcm~c>lvrs. The\· ma\' throw 
thclll~('ht·~ HJHlll. a lwd. crying' and complaining. ancl making rom;ulsi\'~ moYC

llll'nls with the ha1Hls and feet. Suicidal tendenc-ic~ arr not uncommon in 
sm·h <«1!'1·~. and tlw pntiPnt~ may in dc5pcration ndually L:1kc tlwir own liH:-::. 

] nrnluntary mcnt:il acti,·ity may be very Lroublc~ome; the patient com
plain:-> lhal when lte is OH1riirrd thoughts which he cannot slop or r·ontrol 
run 1hrou~h hi:-; hl'nd wilh 1iglitning-likc rapidity. Tn olher cases lhrre is 
markc>cl nh~c·nrc' of jclt•ns, lhc jndividnaJ's mind being f'O fil\('cl up owing to 
the on.' r('\cil:1hility of la!C'nl memory pirlures that he is 1111nblC' to form the 
proper ni-:~oc·iatiorrn for ideas called up by cxlcrnal st imuli. Rornetirnes a 
pnlit•nl ('Omp!ains that a definite word, n name, a number, a melody, or a song 
kt'l'ps running in his head in spite of al1 he can do to abolish it. 

In the :-l'\t'n'r l'ascs the so-called "phobia:;'' arc common. The most frc
ftlll'lll fonn pvrhap:.; is agompltobia, ju which patients the moment thcv come 
into an opt•n !-ipilt:C' arc oppre:-:~cd by an ex.1ggcrall'cl fec1ling of anxiety.~ They 
i::rl'm '·frighk1wd to death."' and commcnc·c to I rcmblc all ornr; they complain 
or c·omprt·:o~ion of lhc thorax und palpil<-llion or the }wart. 'l'hcy may break 
into profu:oc• pl'l'~piration and a~sert that they feel as tho11g11 chained to the 
g-rournl or llwl tlwy can nol morn a step. IL i:;:. n'nrnrkable thal in some such 
cnst'S the open ~p:we C<ll1 he crof.:;:;.:ell if lhe indi,·idual be accornpnniell by some 
nnc. C\·cn by :i thild, or if he carry a slick or an 11rnbn·lla ! Other people are 
afraid lo he left alone (monophobiaL espccinlly jn a closed compartment 
( tlan>lrophohia). 

The frar of people and of society is known as nnthropophobia. A whole 
seri t>s of othrl' phobias have been <lcseribcd-balophobia, or lhe fear lhat. high 
things will J'nll; palhophobia, or fear of disease; sidcrodrornophobia, or -fear 
of n. rail\\'il.)' journey; ~idc ropho\Jia or astrophobia, fear of lhunder and light
ning. Otc·n!-!io1rnlly we· meet. wilh indi"i<luah; who al'e afraid or everything and 
e\'Cl'.Y ont'L-\·idims of the so-ca lled pant.ophobia. 

The s1u•f'ial sensrs nu1.r be disturbed, particularly vision. .\n aching or 
weariness or thC' eyehnl ls after reading a Sew minutes 01' flashes or lighl are 
common symplomR. 'J'he '·in itabl c eye," the so-ca lled nen·ou:; or ncuraRlhenie 
asthenopi;1, iR f;1111iliar to cn·ry family physician. 

There may Uc ncorn;tie clislurbanees-hypernlgcsia and C\'en true hyper
acusia. 

One of lllf• mosl common of all the symptom~ of neurasthenia is the pres
sure in tltr ltNul ('Omplained of by these palicntl:1. This symptom, rnriously de
scribed, may hr difl'usr, bul is more frequently refenell lo ~ome one region
frontal, tc11;por:d 1 parietal, or OC'('ip ital. 

\\'hen tlic• s11inal sym11lo111s prcclorninalc-spinal irrilnlion or spinal neuras
th('nia-in add iti on to mnn.r of' the fcat url'S just mentioned, the palic1nts com
plain of wc·arinc~s on the 1C'ast cxerlion, of weaknes~, pain in the back, inter
costal nrun1lgil'or111 pains, nncl of aching pains in lhe leg~. There may be 
spot8 of loc·;d lcrnlemess on Lile spine. 'l'he raC"hialgia may be sponlanrous. 
or mny be nutil.:ctl onJy on prl•:osurc "'' mon•111r11l. OC'C·ns.io1wlly there may Uc 
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disiurbanct'S of SC'llS<llion. particularly a fr('ling of numhnri:;.s an<l tingling. ~nd 

'.,1;~11'~\1,~,~:.,:'.'1~;~ ~~:~:,',~~'.·r::;~cl.lre~~:~:,~ ;·~l ,::~t\~liT;,'"• ,f.~ ~~e~~~l,1i:~nP'~~~11~:ct;~,~ 
batk or in the lmC'k of the ncc·k is the most consta nt. complaint. in thc~c e:a::;es. 
l n womt'n il is often impos:-;ihle to say whether this condition is one of neuras
thenia or hy!,frria. ·1 L is in these caees that the <lii:;turLances o[ mu:-:cular 
adidty ill'l' most ]HOno1mcrd, and in the French writings amyoslhenia particu
larly plays an important rille. 'rhe symptoms may be irril;diw or parctic, or 
a co111Uinalio n of bolh. J)istu rhancrs of coOrdinntion arc not unco mmon in 
the scH:o rcr forms. These arc particularly prone to i1wolve 1he associated 
n10n•111ents of the ryr muscles, leadi ng lo nsthenopic lar k of accommo<lation. 
Drooping of one eyelid is very com mon, probably owi ng lo insunicicnl inncr
Yation on the part of l11c sympathetic ralher Limn Lo pare:.; is or the oculo
mo\o!' ncrrc. Occa!-i ionall y Hombcl'g's symptom may be prese nt, and the pa
ticnl, or even his physician. may fea r a begi nning tabcs. l\lorc rarely there 
is disturbance of sm·h fin<.'ly coOrclinated ads ns writing and articulation, not 
unlike Lho:::<e scc•n al the om•rt or general pare:-:is. Such 5:.y mptoms are always 
alarming, and the greatest care must be taken in establishing a diagnosis. 
Thal they may be the symptoms of pure neuraslhenia, however, can no longer 
be doubled. 

The rcflcxe5:. in neura~thenia are usually increased, the deep reflexes es.pe
cially nenr hl'ing absent. 'rl1e condition of the superficial refl exes is less con
sta nt, though thc::::c, too, arc usually increased. The pupils arc often dilated. 
and the reflexes a rc usua lly normal. There may be inequality o[ the pupils 
in neurasthen ia. Errors in refraction are common, the correction of which 
may give gn'nt relief. 

In anotlJCt' type of cases the muscular weaknc:-:s is rxtreme, and may go on 
evrn Lo co1nplete motor helpl essne:-:s. Ycry thorough cx:rn1i nntion is neces:.:.ary 
\)('fo re deciding n:::; lo the nature o[ the affection, since in some in stances :.:.e riou :-:; 

have brC> n rnntk H ere be1ong the atre111'ia of'. Ne ftr l, the aki11esia 
afgera, :J\ IOhius, and the nenrasthenic form of aslasia abasia described by 
Binswangl' r. 

In olhl• r (':Jf'C~ the rardio-rascular symptoms are the most clisire:::.s ing, arnl 
may occur with only :.:.light cli :.:.turbance oft.he cerebro-spi na\ functions, though 
the conditions arc near1y always combined. Pa I pit.at.ion o[ the hea rt, irregular 
and ,·er.r rapid action (ncmasthenic tachycardia), and pains and oppres::;i\'C 
feelings in the c·n rd inc region arc the most common sym ptoms. The slightf'st 
exritenwni nrny hr followed by focrcased action o[ the heart, somd imes asso
ciatt•cl with i::;(' ni:;.ations of dir.zincss and anxiety, and the palimts frequenlly 
hm·e tl1c idl'n that thry suffer from serious disrase oC this orga n. Att:tcks of 
p~eudo-angina may oc·e1u. 

l'aso-111olor disl11rl>anccs constitute a :.:.pccial feature of many ca~cs. Flushe:.:. 
of heat. e~perinl ly in the head, and transir·ni hyper:rmia of the sk in mar Le 
H'I')' dis~rc:.:.sing symptoms. Profuse sweat ing may occur, eit11er Joca l or gen
eral , nnc.l f.:o rn ctimes nocl11rnnl. rl'he pul se may show inlcre~t.ing feature ~. 
owi ng to the cxtrrmc relaxation of th e peri pheral arterio1es. rrhc arterial 
throbbing 111ny hC' ev('ryw herc viRib1e, almo:-:t as much as in aort ic insuffiriency. 
The pu l ~c> , loo, may unclrr lllC'~a rircnm~tanres have a somewhat waler-hamm~r 
qua1ily. The capi llary pulst~ may be seen jn the nails, on the lips, or on the 
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margins of a line drawn upon the forehead. ancl I have on sew~ral occa~ions 
f:"l'll pul~alion in the Ycim: o[ the back o[ the hand. A charactNistic symptom 
in ~olllC' <·:brs is the lhrobUing aorta. This '·prctc>rnalural pul:-:alion iu the 
<·pig-~1:-;triu111,"' as _\Ihm Burns calls it, nrn..v be extremely Iorc:ihlc an1l tiuggL•st 
lhl' <•:xi~f(in('c or abdominal ancurism. The subj~di,·c sensations. as~oc::iatecl 
wilh it may be very unpleasant, particularly wlwn the sloma<.:11 is empty. 

In women especially. and sometimes in men, the pcriphcml blood-Ycsscls 
are c·nntrac·ted, the extremities arc cold. the nose is reel or blue, and the fac·c 
h:n; a pinrhed C.\prcssion . ~rhcsc patients feel mm·h more comrorl:1blc when 
the c·til:rncous vcssrls arc distC'n<lcd, and resort to rnrious means to forn r this 
(wC'aring of liC':wy clothing-, u:::e of diffusible stimulant~) . 

The g-r1wn1l fealurC'S of gaslro-inteslinal neuraslhenia hare brrn <lrnlt with 
uncll·r the sedion of nrn·ous dyRpcpsia. The connection or thrsc cn~<'s wiih 
dihitnlion or ll1c f.itoniac·h, floating kidney, and llic con<lilion wl1ieh WCnard 
calls c1tfl>roplosis lias already been mentioned. 

i..r....'c.wal 11curaslhenia is a condition in which thcl'c is a 11 initablc we1.1kncsi: 
or the f.i<.1xual organs manifested by nocturnal cmissiorn;, unusual depression 
aft('!' intercourse, and often by 3. distre8sing clrcncl or impotence. 'l'he mental 
condition of these patients is most pitiable, and they foll an catiy pre~- to 
qua<.·l-s ancl C'harlalans or all kinds. Jn males lh<.'se symptoms arc frequently 
thH' lo diseased COll<]itions in the deep urethra, especially of the YCl'lllllOill:lllUIH, 
and pro:-:t11le. 

Sperrnnlorrhcca is the bugbear of the majority. They complain o[ cou
tinutd lo:.::-:<'S, usually without accompanying plcn~urnble ~ensations. .\fter 
dcl'ceation or midnrition there may be seminal di~chargcs. ::Hicroi-:copic fi 

aminnf ion sometimes reveals the presence o( spermatozoa . Actual lwrnn1s 
jmpolt•n('e is nol 11ncommon. The (·painful testicle" iR a well-known 1Wurns

U1l·nic.: plicnomc·non. ] n ihe sc,·erer case~, c::.pcc ially those bearing the :-:lig
mata or deg'('llCnttion, there may be evidence of f.l('XUal perrcrsion . 

111 frinn]('S it is common to find a tenLlCr ornry, and painful or irregular 
mcn ~truation. 

In all .forms o[ neurasthenia the condition o[ the mine is imporl:rnl. 
Many cases arc complicfllcd with the symptoms or the condition known as 
1itlia'111ia. mid so mnrke<l may this be that io;ome haYe in<lrccl made a special 
form or Jitlittimic 11eura:;thenia. Polyuria may be prc:-ent, but is more com
mon in hysteria. With disturbed digestion the uratcs :incl oxalatcs may be 
in CXCe::;~. 

Diagnosis.-Psychaslltmia.-Uncler this term .Janet wonl<.1 separate from 
ncurai::tlwnia the cases rlinrac:.tcrized by mental, emotional, and physical <lis
f urb:rnc·<•s, imp('ratirc ideas, phobias or a1l t:orts, doubl~, cnfc('JJ}('d will, uncon
trollaLJc mo,·emcnls, and many of the borderland fcatnrel' or the insanity of 
young persons. It is rrally an inherited psychoncuroRis, while Bl't~rasthenia 
fr. usually nc·riuircd. Obscs.sions oI all sods charaderizc the concl1tion and 
t.licrc ma}· be a reeling or Ulll'l'3lity and ercn of ]o:-:s of pcr::;onality. How COlll

plicntcd 
0

thc conclit ion nrny be is i:.;hown from the fo llowing rnricties di:-:tin
gui811<'il hy ."Jund: (1) The doubler, in whom obi::.c~i::.ivc ideas arc ~ot _very 
prt•('iRC', more of l!iC' llillure or a general in~li cnlion rnther f\ian fl. ~pcc1fic 11..lca, 
~neh ns a c·1·nzc for n•sPnrc·h, .for explanalion, for computing. (•2) '!'he scrn
lJUlous, whose ob~essio 1rn :ue of a moral nature. rl'hcir manias arc of literal-
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nr:::s of ~tnlrmcnt, of rxnti truth, of conjurntion, of repar:l.tion. of ~ymbol s, 
etc. p) 'l'he <'l'i111i1111/, who~c ob~cs~i,-c idl•as urc of honih:illl'. tlwft, nncl other 
overt nets. 'I111c impulsire idea is stronger in this th~rn in lhP othl·r ,-,uieties. 
( 4) 'L1he inebriates, dipsomaniac, morphinomaniac, etc., in who111 the impulse 
seems to be least rr:-:i:-:-tible. (5) The genesically ]Jl'l'l'('r/Pd. (<i) [)elirious 
7Jsyclwslhrnia. a c·omlilion in which a delirious slate of mind octurs. connected 
with the oh:-:r~sion. 

Tlw nn\idy ('on<litions and rnrious phobias, as wen as tlie difforcni rarie
tirs of tie nnd the otr11p;1tion neuroses when they accompany neurasthenia, 
:ll'C' rPganlC'd fl~ COlllpliC:ltiOllS dependent in the majority or instances upon 
foullylirr<'<lily. 

l~r111·;H.;l\1(';1ia is a disrn:-:e nbovf' all ollwrs whid1 has lo be diagnosed from 
fhe s11hjPdin1 s!nll· 1ncnh; or the patient. and from an obsennlion of his ge neral 
IJC'h;-irior rather lhan from the physical exa111innlion. rl'lic pliysiClll examina
tion is of t he highrsi itnporlant:e in excluding olher diseases likely to be con
foundccl wifli il. Tlrnt :-;omatic changes occur anc.1 that physical signs are often 
lo be made oul is Ye ry true, but there is nothing typical or pathognomouic in 
lhe:::c o!Jjerti\'C changrs. 

Th<_' hypod1011tlriac differs from the neurasthenic in the cxccss iYe psychic 
distortion ol' ll1r pall1ologi('<ll sensations to which he is subject. He is the 
Yidim of actual <h·lusiom, regarding his condition . 

'!'he confu:-;ion or nt•un1sthenia with hysteria is still more frequent; in 
women rsptC·inll.r n. clia~11o:;is of hysteria is often made when in reality the 
('Ollclilion is 01\C or neura~thenia. Jn the absence Of hysterical paroxysms, of 

an<l of thos(' mnrked emotional and intcllcctm1l characteristics of the 
incli' illnnl ihr dii1gnoi"is of hysteria should not be rna<le. Of course, 

nrnn,r of the C':l:O::l'S of liysl<_'ria definite hysterical !'digmat.n. (hysterical paraly
i:;ei:;, c·onnil~ion~. C'ontnidu rrs, ana'sthesias, alteral ions jn the visual field, etc.) 
arc prrRt'nt. nnd the diagnosis is not cliflicult. 

Epilcp1'y is not lila•ly lo be con[oun<led wilh ncurnsthen in. if there be 
ddinile epilrpliC' attaC'k~. but fhc cases o[ pelil nwl may lie puz;ding. 

' l'he onRet or cxophlhalmic goitre may be mistaken for neurasthenia, espe
cially if there be no exophlhalmos at the beginning. ' 11he emotional disturb
nnrcs and the irrilability o[ the heart may miRlcad the physician. Jn pro
nounc·rll c·a~<·s of nc·n·ous pro:-1tration the cliffcrenfial diagnosis from the vnrious 
psy('ho~rs mny he C'xlrrnwly difficult. 

Thr two forms of' orgnnic disease of the uen·ous system with which neura~
thrnia is rno:-1t likl'ly lo be c.on[ouncleU arc tabcs nnd gC'ncra\ paresis. The 
s_rmplonis of the i::pina} forlll Of neurasthenia may TeSemble those of the former 
disca~c, wliilr tlw i::ymptoms o[ the psychic or cerebral form o[ neurasthenia 
may be' \ery similar to ihosc o[ general paresis. ' l1hc cliagnoi:;is, as a rule, 
pre:-"ents no difli('u\ly if tlie physician be careful to make a thorough routine 
examinnlion. It is onl.r the superficial study of a case lhai is l ikrh· to lead 
one astrny. l'n lahrs e~pr<"ial l y a considerafi~n or the sensory cli:..;Lurbnnces, of 
!he deep rcflcxe,, and or !he pupillary findings will always establish the pres
encr or ah~rnc'<' of lhe disease. Jn general pnrcsis there is sometimes more 
cliffieuJl.L rl1Jip Ollf:Ci Of general paresis is oflen characteri z<•d by the appear
:rnce of symplom8 quite' 1ike those of ordinary i1eurasthenia, an<l the family 
physician ma\· entirely overlook the grare nature of the malady. The mis-
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take in ll1<' otl1<•r dirC'dion i::1. however, perhaps jusl as common. A physician 
wlio orH-<' or twk11 has :o:t'l'll a l·a~l· of genera l pan':5i~ arii-;c out of what appeare<l 
to bt.• OIH' of pronoum·t.•d neurasthenia is too prone afterward to su:;pcc:t every 
neuraslhl'lliC' to lw dHl'loping the nrnlign affrd ion. The most marked ~ymp
tom~ . hmn•n•r. or Jl!'l_\"('hic exhaustion clo not justify a <liagnosis or general 
par<•:;is ('\l'll wlwn ti\(' history is suspicious, unlu;;!i along with il there is a 
definite tlw pupil.:.:, of the fadal rnusclC's, or of the mu~tlC's of arfa:u-
Jation . hi:;lor_r of syphili s 01' of chronic aJcohoJism 01' lllOl'phinil-lm :bSO-

ciafNl with 8P\l'l'C' p:-;y<· liiC' e\hauslion should, of coun-:f", put one always on hi s 
gun rd. ancl lh C' pli j'Si<:itin should be sharply on the lookout for the appC'ara nce 
of int<1llC'el ual de fed~. paraphasia, facia l paresis, and "luggi:-d inc1's of lhe pupi ls. 

Treatment.- P BOPllYT..\Xl8.-1.1nny pati ents come 1111dC'r our care a gen, 
eration loo late for satisfactory trealment, and il may be impoe.s ible lo Tcstort 
thr e\haustC'cl capital. T he greatest care should be laken in the rea ring of 
children of ncuropathi c: predisposilion. l~' ro m a \'l'r_\' early 11ge t hey shoult.l 
bl' snhmllled lo a prate::;~ or '' psychic hardening," effort being made to 
st rC' ng tlH'n the bodily an<l mental C'Ondilion. E\"(.'Jl in the child should 
not bl' pnmpl'l'C'd. LatC'I' on the greatest care should be exe rc· i ~('(l with rega rd 
to food . .:;ll'(' P· and school work. Complaints of c: hildrrn shoul<l not be too 
~eriow..;ly co ns idr rc(l. 

~lu~·lt depends upon the exam ple set by the parents. A re!'tlcsg. emotional, 
C'Onstantly c·om plai ning mother will rack the uen ·ous S_Ystem of a delicafl' d1ild. 
In some in::-tan('C'S, fo r the welfare of a dernloping boy or g irl. the physi<:ian 
may find il n<'te~:--•11')' to a<hisc its remornl from home. 

Xeurotic· c·hildrPn nre especially l iable during den•lopmenl to fits of temper 
ani1 of emotional di sturba n<:e. 'l'hese should nol be too lightly c·onsi<lered . 
. \hO\ e all , ,-iolenl chasti sement in such cases is to be a\'1)i<ll'll. and loss o[ 
!ut !Jll'l' Oil lhe Jlill'i of th e parent Or leache r is parficulnrly pl'rni<:ious for the 
nenous syHt('ll1 of the C'hild . \\'here posRiblC'. in :.:. uC"h in :-:.tc111tl's, the hesl treat
nie11l i:-; to put the ob~lreperous child imn1 ediall•ly to bed, and if th e excite
ment and temper conlilllH' n wnrm bath follo\re<l by a cool douche may be 
efft>t!;1e. I J' he be p11l lo bed after the bath , Jee p "oon t'ollo11s. 

:--!pf'( ·i;1 J allention is nctc~sa ry at puberty in bolh boys and g irl :; . If there 
b11 :it thi~ pt•riod any rnarked tendency to e111olio1rnl distu rbance or to intdlec
lual wt : 1 lrnr~s the thild :-:.houl<l be remo\·e<l from school and e\'ery care taken 
t0 ;noid i111f;1rnr:lldc influences. 

P1-Hsox.\1. Jl rn11-:xi-:.-Tliroughout life indi Yiduals of neuropathic predis
pn:.:.ition shoul1l ohey sc: rupul ously certain hygienic and prophylactic rul es. ]n
tPlh•d11al work ('spt·c·ially !'hould be judiciously limited and should altemate 
frecpu·ntly with periods of repose. Exci terneni of all kinds shou ld of course 
be• n\ oidul, :rnd sm·h im1idl1ual5i will do well to be abstemious in the u~e of 
tcirnu·o. tea . rofl't·e, ~rnd ~1lcoh ol, if, indeed, they bl' permitted to use tlu~SL' 
suh:--tnnc·es nt all. The habit, happily beC"oming Yery common, of taking at 
Jr:1sf on<:P a yC'n r a prolonged holiday away from th C' ordinary ·e11\'ironment, 
in the wood1', in thC' moun tains, or at the sea~hore, shou ld be urgently en-
jo i1ll'd 111•nn nf'uropathi c iudiYidual. J n many instances it is found to 
b<' tlll' gnnte:-- i and resl if the patient ca n take his holid.1y away from 
hi ::- r('lnll\t'5i. 

J)urrng on]inary life ncn ·ous people should, during some portion of each 
7'J 
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dn_y, pny rnlionnl attention to the body. C'ol1l hnlhf;, F.wi mming, excrci~C"S in 
the gymnasium. ganlening. golf, lawn tenni~1 cri<'kd. hunting. shouting'. row-

~l~~h$~~l~~~~~:S11c~~·e~i~~·~~::;s~r~o ~~e ';e1~~~ni1~f'1~~;l~:~t~;:~~·11ro ~ 11~~1 i~~'(\1:;;~·;! i~I~~~~:~~~:~ 
l:qunl to them. ] r neurasthenia he once wl:ll establiRhcll the grcalc:;t e:arc must 
be ohRern•tl in the ordering or exercise. :\!any nenou::; girls h1ne been com
i)ld:dy broken down bj• following injudicious advice with regard to Jong walks. 

'rnEND I E~T OP 'l'llE CoxDJTION.-The trcatmt'nt of neurasthenia when 
onee cstnhl ishC'd presents n \'aried problem to the thoughtful physie:ian. Every 
C.1!'=.e must br hnndkd llpon ils own merits, no two, as a rule, requiring cxac:Uy 
the samr method:;; . In general it will be the aim or the rnC'dital iHh-i!'C'r to 
remo,·e the patient as far as pm1sible from the influcncrs wlii(•h lrn,·e INl to 
hi~ downfall, and to 1·estorc Lo normal the nervous me('hnnisms which lrnve 
heen Wl'nkcncd by injurious influences. The grncral rli:irneicr or 1hc irn1i
vid1rn l. his physical and social Status. must of course be considcrl•d a1lll the 
therapeutic measures enrefully adjusted to lhesC'. 

'!'he diagnosis haY ing been settled, the physician may ai;sure lhc patient 
tliat with prolong-cd treatment, during which his coOpcralion with tlw physi
cian is ab::olutt.'ly essential, he may expect to get well. lie mu!-:t be toltl that 
much depends upon himself and that he must make n ,·igorous effort to OYer
co11Je certain of his tendencies, and that all his strength o[ will will be nee<le<l 
to further the progrcs.s of the cure. In the caf:e of busine:'S or profls:'innal 
men, in whom the condition deYelops as a result o[ O\'Crwork or O\'ersludy, it 
may be f'UlliC'ient to enjoin absolute rest with change of scene and diet. A lrip 
nbroacl. with a resi11l'nce for a month or bro in Hwilzerland, or. if there are 
symptoms of nervous dyspepsia, a residence at one of tlie Spas will usually 
prorc sufficient. The C'X(•itcment of the large cities abrnad Hhoulcl be :noided. 
The longer the disease has lasted and the more inlcn~e the symptoms ha\'C 
been, the longer the time necessary for the restoration of health. In cases of 
any sever ity t he patient must be tolcl t lrnt at kast i::ix months' complete ab
sence from business, under strict medical guidance-, will be ncces:-ary. Shorter 
pe r iods may of course be or benefit, \rhich, howeYer, as a rule, will be only 
temporary. 

It will often he found acl\'isable to make out a daily proµ;ramme, which 
shall occupy almost the whole time of the patient. ~\t fir:'t he need know 
nothing about this, the case being girnn mer c11lirely to the nur~e. As im
pro,·cment achanccs, moderate physical and intellectual exercises, alternating 
frequently with rest nncl the administration of food, may be un1lrrtaken. ~omo 
one houl' of the da>' nrny be Iert free for reading. corre:;ponclcncc. conYersa
tion. anrl games. Tn some instances the writing or kiters 1~ partirularly 
harmful to lhc palient and must be prohibih>cl or limited. Culturecl indi-

;~: \ ~~·~ ~ :~~· ~i ~~r~~~~~<;; 1~~~11~~~,t~~~et i1~1~ :~n~ r~ t ~l~~t l~~~~~,t ~~~.', lI1o~~1~·,111~ :~f ;)!::~;~~ 
in tho clnr. • 

I n no't a rew cases. ineluding a large proportion of nrmns.lhenic women, 
a f:)'Sfem:i.tic "·eir }\ ! itrJw]\ treatment rigidly carried ont shouhl he iriecl. rl1he 
palirnt nrnsl he isolaird from his fricmls, and any regn lations nrnlertakrn must 
be st ric:lly aclhrrcd to, llw rons(:'nt of the patirnt nnd his family hn.\'ing .first 
been gained. rrhe trratrnl'nt of the gastr ic and intestinal symptoms so im-
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portant in this condition has a lrNHly bcm cnn~ id c red. For the irrrgular pains. 
partic·ularl,r in Ill(' liac·k and neck. the thern,o-cautery i~ inrnluable. 

Jl ydrnlhl· l'apy i~ in11il·ated in nearly erer» cas.c if ill'an he:' properly applie<l. 
l\ lud1 rnn ht> donl' al home or in an ord inary hospital, but [o r sy~tematic 
hydroll1 erapt•util' ln•atmcnt rcRidence in a su itable sanitariu m is necess.arr. 
] haH~ fou nd the Wl'l pal'k or espec ial rnlue. J1arlic:uJariy al night, in C'<lSPS ~f 
elc•cplc~!'nc~:-:. it is })('rhaps the b<'st rcm('(ly against immm nia WC' lian' . Rall 
baths :.nc mor0 he lpful to some patients. 'The YariouR forms of dourhrs. par
tial packf.l.. foot haths, etc., may he valuable in imliYidual ca~w::;:.. El<•l'tro
thrrapy is of !"-Orne value, though only in combination with pi::.ychic treat ment 
and hydrotherapy. 

Spl'r ial rare shonld be g iYcn to the recognition o( lof'al l1i f:,ea!'C nnJ 
proper rncas111·es instit11tccl. Allcnlion to the eyes is important. Infection 
o( the nn ~o-phnrynx 1 sinus cl iscnsc, vi sce roplo~ i s, or nna"mia. Rhoulcl be cor
rected. In worncn the pclric organs and in men the deep urethra and pros
tnte may l'C'<Jllire trenlnwnt. 

Treatnwnt by drngs should be a\'oicled as much ns possible. They aro 
or bt• ncfit ehirfly in the combati ng or ~ inglc sy mpto m::.; . Alcnhol. morphia, 
chloral. or eo<·ai ne should nc\·er be g iven . General tonics 1m1y be helpful. 
espc('ia lly if the inclivi<lnal he an~mic. An:;cnic and more often iron arc thm 
indiC';,lled . For thl' sc,·ercr pains and nerrnus atla<·ks somr sedatin· may 
otta~ionally he nc<·es:-111ry, C$pccially at the lwginning of th r treatment. The 
brmnidrR may here be giYen wilh adrnniage. .\n O<"cnsional dose of 
plwnae:ctin or n~pirin may be required, but the less of these sub~tn nces we 
cnn get along- with the better. For the relief of i; IN 1plcs:mci::s all possible 
measures ~hould be rrso rkd to before the cmplo.\'lll<'nt or <.!rugs. The ,,.('t pack 
wilt u::;ually i-;ufli<'e. If nhi:.;o\utcly necessa ry to g irn a drug, Ru lphonal , trional, 
or amylcne h,rclrnte may be employed . 

l n en~es in whi('h ihe an xiety condi1ions arc di ~turbing the cautious nse 
of opium in pill form mny be since. as in th e p~y<·hoscr;, opium here 
will som(l ti111l'S .riPld permanent A prolonged treatment with opium is, 
howen'r. 1wrcr nc•c·c1ssa 1·r in neurasthenia. 

P:-;Y('llO'l'lt 1rn \J'Y.- i- rypnot i~m is rarP!y inclicatccl. Carefully practiced 
suggestion is 111 0.:-;t hclpf11l and the p:;:.ycho-analylic mdhod of Freud, as de
scribed under ] I \'strria . nrnv he tried. 

'L1hr us.r of r;•ligiou:o:; idc;1s nnd practices mny he most hclprul. and this has 
come into \'Ogue in rnrious fo nn ~, as Christinn :--icienre, Emmanuali~m, )fcntal 
]frnlin_a-, rte. Tt is nn old i::fory. Tn all ageR. and in all lan clR, the prayer of 
faith. lo uFe lhr words or Rt. .)fl.mes, has l1C'aled the sirk; and we mu~t remcm
b(I)' lhnt amid the .E!=;rnlapian eult, the most elnboralc and beautil'nl Ryskm of 
faith IH'nling the worhl ha:; seen. scientific medi('i nc took il!-i riFe. A~ a pro
rt.·.::sion. c·o n sc·iou~ly or nnconsriou~ly. more often the latter. foilh hnR hrcn one 
of ou r rn ost rnlunhle nsFcts, and Galen ex prcR:;:;ccl n grrat truth whrn he sa id, 
"Jfe r urC's mo:-.t F. urC'rss rull)' in whom the people h:wc tilC' g rcal rst ronficlence." 
It i:-1 in thesl' en!'lrs of neura sthenia and psychaslhenia, the wenk bl'Ol11crs and 
the wcnk siRlers, thnt th e peri::nnnl characlrr of the phyR ic•ian comes info plny, 
and oner let him gnin thr confidc>nce of the pati ent, he ea n work just the same 
so rt or mirarlc•s M Our T,nd.v of Lourdes 01' 8tr .. \nne <l r Brs111p 1·e. 1]''hree 
elemf'nls arc nPcessa 1'.y: flrRt, a strong pcr:-1011alily in whom lhe indi,·idua l haz 
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foi!h - ('hrisl. RtHldha .• 1-:s('ulapit:s (in thr da_ri:; of C:n'N'l'). one of thr sai nts, 
or. what foll-i ~('l'\t1d il11• furn o[ C:OIHlllOll h11rnanily H'I',\' Wl'JI. 3 physitian. 
Sl·<.:nmlly. <"erii1in cH·(·t•s..;o ries-~1 !'h rine, a ~anduar.r . tit<' s<1ni<·es of a temple. 
or for us n. linspilal or its C'quirnlent, with a ~ki llful nurse. Thirdly. sugges
tion. (•ilhl'r of tlw ·'only hf'lien~," ''feel it:· "wil l it .. attitude of mind, which 
js llw (·1ill and rrrecl, or of lhr adin• lwl id in the assurance of 

precious hoou of healt h i:-; within reach. 

XL THE TRAUMATIC NEUROSES 

(P.ail1f'ay /frain cmd J,>ailiray h'pine; 'Tmumalic lfysleria) 

Definition.-,\ morliicl C'onclition following shock wl1i cl1 prrsenls the symp
tom s or JlC'Ul';lS!hrnia 01' hy:·deria 01' of both. The condilion is known as "rail

hrni11" and •·railway spirn>." 
H',~:rnk1d 1 IH.' (·O rHlit.ion :lS tlJe l'('SU\t Of inflammation Of the men

inge:-; and ('Ord. irnd g:1\'(' ii the name railway spi ne. Walton and J. J. Put
nam. of Ho:::hm. W<'l'C' thC' flr:-;l to recognize the hysterical nature of many of 
tlw c·a:-;(':o.:. :111cl lo \\' <'~tphars pupi ls \r(' owe the name traumati c ncuro$iS. 

Etio1ogy.-'l'lw l'Ondit.ion fo llows an ac<: idenl , oftC'n in a railway train , in 
whid1 injlll',V has hc·<'n ~u~tainecl. or SllC:C'('C'<ls a shock or ronrusRion, from which 
the palil'nl 1w1 .\' apparrntl.r not h;ne suffered in hi s body. A man may appear 
pe>rfrdly m·l l for Sl'H'ral day~. or cn'n a week or mon.", and then den'lop the 
R_rmpto111~ of lh<' nruro~i:-:. Boclil~- shock or concu$sio n is not necessa ry. The 
nff11c·lio11 m:1,r follow a profound mental impression; lhu R, an engine-driver 
rnn on•1· a «hild, a11d rN·rir('(l llwrC'\Jy a rery ~l'\'Cl'C shock, subsequent to which 
lhc mo:-.l 111·011011n<·l"'d ~y111pt onh:i or ncurnsthenia dc,,elopcd. 8e\'c re mental 
sfr::ii n c·ombinl'!l with hocli ly cxpo:-u rc mny ra usc it, ns in a cn:-e or a naval 
01Tie1 1r who w;1s \l'l'f'c·k(_•rl in a Yiulenl storm and exposed for more than a day 
in llir hrforc hr was Tcsc ued. A slight blow, a fal l from a carriage 
or on thr may ~ulli('e. 

Symptorns. - 'l'IH' c·nRrs may be diYicled into thrC'e groups : simple neuras
UH1nin. cn~c~ witl1 nrnTkcil hysterical manifestations, and cases with seYere 
symptorns indic·:1li11g or simulati ng organic disease. 

(a) Rn11•1.E ' 1'1: ,1·:i.rATI C :X1TrusTJ1EN"U.-'l'hc firRl symploni::; ui;;ua ll y· de
velop a few \\'('C'ks afitr the accidC'nt. which may or may not ha\'C been asso
cial1·d with an adunl trauma . The patient com plains of hC'adnche and tired 
fel'ling-s. ll C' ~dt.'t.·plr:-:R and finds liimseH unahlc to conrent.rate hi s aHention 
propl'rly upon work. _\ conditi on of nerrnus irritability de\'elops, which 
may lwrC' n host or tr il'ial manifeslatiom.. and the enlire mental attitude of 
tlit: pC'rson mny for a time be c·hnngccl. Tic dwell s eonl:'lantly upon hi s condi
tion. g(_•ts YC'r.)' dt.'~pondC'nl and low-spirited, and in rxl1·eme cases melancholia 
may <h•,·(·lop. H e niay complain o[ numbn1?ss and tingling in the extrem ities, 
and in ~omc c-nsC's of much pain in the bnck. The bodil y funct.ions may be 
wdl p1·rfo1"11wrl, though suc:h patients URually haYe, for a time at least, dis
t111·lwcl di ,gl':-;lio n nnd lo!->S in wright. T hr physicnl e:xflrnination nrny be enti rely 
nr.c-ntirr. ' l' lw r <'(Jl'\l' S tll"P Rlightly inerea~ed, as in ordinary neurasthenia. 
The pupils may b(_• t111l'qua\; ihc card io-,-:is<:u\ar changes already described in 
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neurasthenia may be present in a marked degree. Ac('ording as the symptoms 
arc more spinal or more cerebral, the condition is kn0\\11 as railway brnin or 
railway ~pine. 

(•!) l' \SF:-; W ITH °MARKED ITYSTEHIC.\L J<E.\Tl'HES.-Ji'ollowing an injur.' 
of a1~.r sort, ncurai->thcnic symptoms, like thMc descrihC'd aho\c, may dcn~lop. 
and m addition symptoms regarded as charatleristic of hrslrria. 'rhe emo
tional elemrnt i:- prominent, and there is but :- light contrni O\'Cr the feelinrrs . 
The paii(•nts ha\'(_• lwadache, backache, and YCrtigo. .-\ yiolcnl tremor may ('>be 
present. and, indeed, constitutes the most striking feature of the case. In the 
ca~e oC an cnginC'cr who dcYclopccl subsequent to an nN•idcnt n series of ncrrnus 
pheuonu .. 'non the mo~t marked feature was an exc('!::i:.;i\'(' tremor of lhc entire 
body, which was spctially maui[c~t during emotiona l cxrilcmcnl. rl'he llHlt't 
pronounced hj'stericul symptoms arc the senson· disturbanC'cs. As first notC'd 
by Putna111 and Walton, hcmiam~~thesia may o~ct1r as a coni;cqucncc of lnrn
malism. 'l'liiR is a common ~yrnplom in FranrC', bul rnn• in l ~nglnncl and in 
the LTuikcl SlafC'f':. ._\ ch ronrntopf':ia may ex ist on thr ana:-~lhctic side. A Rec
ond, more tommon, manifestation is limitation or the field of Yision, similar 
to that whiC'h occu rs in hrstcria. 

(3) ('.\SES IN \\'111c11. THE SY.MPTOus SLGGEST 01W.\N1c n1 sr\SE OF THE 

BR.\IX A~D C'o1m.-._\ s a result of spinal concu:--:--ion, without fradurc or C'.\

ternal injury, there may subsequently clcYdop :-;ymptorn~ suggl'slirc of organic 
clii-:eaHC, which may tome on rapidly or at a late date. ] 11 a ti.If'(' rl'porled by 
Leyden lhc ~ymploms following the concussion wrre al first sliglil aml the 
patient was regarded <ls a f'imulator, but finally the condition hetatne ;1ggra
'atecl aud death rt'Stdled. The po~t mortem showed a dironic pa<:hymeningitis, 
whid1 had doubtless rc$ulted from the accident 'l1lic <·asr::; in this group 
about which there is so much dist:ussion arc tlio::;c whil'h display marked sen
sory ancl moto r change$. Following an accident in wliith the palicnl has not 
receh·ed external inju ry a t:ondition or excitement rnny (le\elop within a week 
or ten days; li e eornplnins of headache ;rnd baC'J..:adw, nnd on examination sen
sory die-turbances arc found. either hcrni;rncrslllPt:\ia or 1:1rr:u; on U1c !'kin in 
which the sen~alion is mueh bennmbcd; or painful and !adilc i111prrssi0ns may 
be distinctly felt in cerh1in regions, ancl the tcmpl'rature sl'nr:c i~ ab:;ent. The 
distribution may be bila!eral and snnrnetrical in lirnile11 rrgions or hemiplcg-ic 
in type. Lirni ial ion or the field 'or rision is mmally llHll'kt'd in thC'Se cases, 
and there 111av be distu rb:ince of the sen~P::; . of ta~lc and smell. The super
ficia l refle.xt·s ·mar be dirnini~hcd; usuallj' lllc deep rcfit'\L'l" are exaggerated. 
The pupils may be unequal; the motor di.sturban«cs arc n1riablc. The French 
writers desnihc C'asrs of 1n onoplcgia with or williout conlr;_1d11rc, !'_Ymptoms 
upon whieh ('liarc:ot lays great stress as a manifcslalion of profound hy~teria. 
The co111hinatinn of scne-or.r di~lurbances-ana•sthesia or hypcr:."e::;thc::;ia-with 
paraJ.n.;is. partieularl.Y if monoplcgic, and the occ:urrcncc of contradures with
out atrophy and with normal electrical reactions, may be regarded as dis
tindirc of hysteria. 

] 11 rare cases following lrauma and succeC'ding lo symptoms which may 
ha\'e bceu n•gnrdcd as nrurasthenic or hysterical lherc arc organic changes 
which nu1y prove fata l. That this sequence oec:ur.s i::; dcmonstralcd clearly 
by reccut post mortem exami 1rntions. 'l'he features upon whid1 the greatest 
reliance can be plac:ccl as indicating organic change arc optic atrophy, bladder 
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symptoms, particularly in combination wi th tremor, paresis, anll l•xaggrraled 
ref-I exes. 

The anatomical changes in this condition ham not been very definill". 
\rhen death follows spinal concus~ion within a few duy:-; l111.:rc may be no 
apparent lesion, but in some instances the brain or cord has i:;hown puncli
form hromorrhages. Edes has reported -1 cases in which a gradual clcgener~
tion in the pyramidal tracts followed com:u~sion or injury of the spine; but rn 
all these ca~cs there was markecl tremor anU the spinal symptoms de\·elopcd 
early, or fo llowed immediately upon the accident. 

Diagnosis.-A cond it ion of fright and excilcmcnl following an accident 
may per~ist for clays or even weeks, and then gradually paf;~ away. The sym p
toms of neurasthenia 01· of hxsteria which subscqueuUy dcrelop p resent nothing 
peculiar and are identical with those which occur muler other circumstan~es. 
Ca re must Uc taken to recognize simu lation, and, as in l11ef;e cases lhc condil1on 
is largely subjective, th is is sometimes extremely diflie:ult. J 11 a careful exam
inalion a simulator will often reveal himself by exaggeration of certain sy mp
toms, particularly sensit iveness of the spiuJ, antl hy ill(.: l'C<lsing vo lunlaril)' lhc 
reflexes. :Maunkopfr suggests as a good tesl to lake the pulse rale before, dur
ing, and afler pressu re upon an area said lo be painful. lf lhc rate is quick
ened, it is heltl to be proof that the pain is real. Thi~ is not, howc\'cr, always 
the case. lt may require a careful study or the ca~e to determine whclhcr the 
ind ividual is honestly suffering from the symptoms o[ which he complains. 
A still more i111porlant question is, Has the patient organic cfo:ease? The 
S)'mptoms given under the first two grouph of c1tses may exist in a marked 
degree and may persist for se,·cral years without the sliglilest CYidcnce of 
organic change. llemiamcsthesia, limitation of the Jicld of \'ision 1 monople
gia with contraclure, may all be present as hysterical manifestations, from 
which recovery may be complete. In our present knowledge the diagnosis of 
an organic lc8ion should be limited to those cases in which optic atrophy, 
bladder troubles, and signs oC sclerosis of the cord arc well nwrked-jnclica
Lions either of dcgcnrralion of the lateral columns or or multiple sclC'l'osis. 
E xamination by the X-rays js an important aid and has showed h1 some cases 
definite injury to the spine. 

Prognosis.-A majority of patients with traumatic hysteria recorer. In 
railway cases, so long as litigation is pending and the patient is in tl1e hands 
o( lawyers, the symptoms usuall_y persist. Selllcmcnt is often the starting
point or a speedy and perfect l'Ccovcry. On the other hand, there arc a few 
c·a~es in whi<:h the symptoms persist even after the litigation has Leen closed; 
the patient goes from Uacl to worse ancl psycho!'es clc\'clop, such as 
rnclancholia, dementia, or occasionally progressire parcsh;. And , lastly. in 
e.xiremely rare cases organic lesions may occur as a sequence of the traumatic 
ncuro~is. 

'l'Jic function of the physician acting as medical expert in these cases con
sists in delcrmining (a) the existence o.f actual disease, and (b) ils character, 
whet.her simple JJeurasthcnia, severe hysteria, or an organic lesion. rrhe out
look for ullimatc recovery is good except in cn~cs wlii1.:h prcRent the more 
serious symptoms above mentioned. Nevertheless it must Le borne in mind 
that traumatic hysteria is one of the most h1traclahlc ufl'ecl ions which we are 
called upon lo treat. In lhc treatment of lhc traumatic neuroses the pracli-
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t1n1.1l'r 111ay Ii(• guid{·d hy l11c princ:iplct\ laid down in the prc('cding chapter, in 
wh1<:!1 the ln:atmcnt of neurasthenia in gcnual has been dcbcribc<l. 

XII. OTHER FORMS OF FUNCTIONAL ·PARALYSIS 

Periodical Paralysis.-Thc periodica l paralysis of the ocular mli:::Cll'S, 

"hich may rc<:ur for year:::, has alrc .. 1dy been rcfcrn'll lo. A pcrio<lical paraly
~is invohing the gt•n(•ral muscles, also a '·Jam j}y'' affection, may return with 
gT~at regularity. Uoldllam described twchc cases in one family, the heredity 
iiL1 1ng through the mother. In the United Stairs K \r. Taylor described elC\'CD 

<:nsc:-: in 011c faniily iu fi,·c generations. Uoltznpplc, of ).:ork, Pa., re_r-.o l' ts 16 
C:U~l'S in OllC farniJy . 8ix o[ l!Jc llUlllbcr died in illl attack. 

'l'li c clinica l picture iR si111ilnr in all r tcordcc.l cnses. The paralysis imohes, 
as a rul e, the arms and kg$1, but may be general below the neck. It comes on 
in healthy persons without apparent causn, aucl often during sleep. ,\ t fi rst 
tlll'rc may lw w<.•akncs.; o[ the limbs,. a feeling of wcarine~s and sleepiness, but 
rnrely ~cnsory syrnplorn~. 'J'hc paralysis, beginning in the legs, lo whi<.:h jt 

may lw confinc<l, i~ usually complete within the fi rst twenty four hours. The 
m·tk musc:ll'~ arc :-:ometimcs i1wolrcd. and occasion;.tlly those of the tongue and 
phary1n. The cerebral ncncs and t he special ::;cn::es arc, ns a rule. un;.1ffcdc<l. 
'l'hP tcrnpualure is normal or subnormal and till' pul~e slow. 'l1hc d~ep rc
Jle_\('~ are di111ini~hccl, !-lOrncli mes aboli~hcd, and the sk in reflc\CS. may be 
enfcl·hle11. .. \most remarkable feature is the extraonlinan redudion or com
plete abolition of the fa1aJic cxcitabjJity of both muscles 'and nenc$1. 

1111pro,c111cnl bl•gius within a few hours or a dny or two, the paralyi.::is 
c.fo.:~tppcaring tompldtly an d the patient becoming perf(•<:Uy well. The att.1cks 
usually n 1c.·u1· al interrnls of one to two weeks, but thc.r may return daily. 
Thry generally c:easc aftN the fiftieth There 111ay be s ig ns of uc:ulc 
dil atation of the hearl during the J n the three rn1:1es reported by 
,J. J\. 1\ l itcliC'll. Flcx nrr. and Ed~an a dimini shed krcalinin rxcrction fo r 
~c·n•nil day:l herorc a1Hl al lhc beginning of a i-cizure was rcpcukdly fou nd. 
T hl'l'C m1s n rise to normal artcr the atta<:ks. Pol<l tiSium citrate in full doses 
citl1t• r shorlcntcl or aho1·tecl the paraly~es. 

Astasia; Abasia.-'L'hcsc terms, indicating rc~pcctivcly inabaity to stand 
:111<1 inahilil;' to walk, ha1·c been applied by Churcot and Blocq to d isca,cd con
di tions dwratlcrizcd bv loss of the power of standing or of walking, with 
rdrnli011 of 111usrnlar Power, coOrdinntion. and ~en;;atio n. Blor•t's <lcfinition 
i:"- a~ follow~: "~\ morhicl 5fnte in wl1ich the impo~1'ihility of !-itancling erect 
and milking normnlly i:.-; in contrast wW1 the inkgrit_r of sen~ation, of 11111sc:u-

~::1; r~~,1~~;~;~~~: ti !~;J1eo ~o~~~i t ~~~r~~ ~.~~~o~ ~~ n~:~~o1~1tl~·,~:1t:1,~~,,~~~c 1~ t~1~~·b~!~c c:1~~\~~·~ 
an11 i~ prolrnhly a functional neurosis. Knapp analyzed 50 ca~cs, of which 
ha lf wrrc in women. Tn 21 ca~('s hysteria was pres(lnt; in 3, chorea; in 2, 
rpil<'ps\'; 11 11<1 in 4. intC'ntion psychoses. As a rule. the patimls, though able 
to 111on' the r(l(lt nml legs pC'rfcctly when m heel. arc eithe r unHblc lo walk 
propNlr or c·an not stan l1 at all. The disturbarn.:eo have bcc•n v<.·ry v<11:iecl, and 
rliff<•n•nt.. forms ha\'t~ been rccognizcil. 'l'he con11nonest, ac:c:ording to Knapp's 
nnnlyoi• o[ the rccor<led cases, is the p•ralylic, iu which lhc legs give out as 
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lhc palicnt attempts lo ,,·a!k ancl "bend under liim a:; if llHHl1• of c•olton." 
"There is no rigidity. no spa~m, no jnl'oOrdination. 111 brd, silling, or C'\'C'D 
while suspended, the muscular i:;trrngth is found to be good." Oilier c:a~<':-> •ll'C 
associated with spa!'m or ataxia; thus there may be 1110,-e111ent:-; \rhic:h stiffen 
the legs and gire to the gait a somewhat spastic character. rn olhcr instances 
there arc sudden ilcxions of tho legs, or e\'cn of the arms. or a saltalory, 
spring-like spasm . Jn a majority of the ca:-:cs it is a manifestation o[ a neuro
sis allied to liyRteria. 

'l1he case:-;, as a rule, reco\'cr, particularly in young persons. Hclapscs arc 
not uncommon. 'l'hc rest treatment and static electricity should be employed. 

H. VASO-l\IO'l'OR .AND ~'ROPHIC DISORDERS 

I. RAYNAUD 'S DISEASE 

Definition.-A Yascular change, williout organic discai::e or lhe vessels, 
ch iefly ~ecn in the cxlrernilico, bul occurring also in the internal parts, in 
whicl; a persistent i~c:ha:-mia or a pas:;irn hypcrremia leads to c]i::;iurbancc of 
function or to loss or \'ilalil\· with 

Etiology.- li is a compt{ratirn ly rare There were only 19 cases 
in about 20,000 medical patients ndmiltC'd to the .John::; llopkins Hospital. 
\ro1nen are more frequently atlac:ked than rnen-li2.5 to 37.5 per cent. in 
:Monro·s series. 

Sixty per cent. o[ t11e ca:3es OCTlltTcd in the second and third decades, but 
no age is exempt. A caf'c has been reported in a six-months-old child and in 
a woman or ~7 \'ear~. 

Se,c ral mc1;1bers o[ a family may hr affcc:ted. ~eurotic and hysterical 
patients arc more prone t.o the dis('asc. J);1111p an cl c·old weat.hrr. as in 0 reat 
B r itain. t.o farnr Hs occurrence. Sercrc cliilhlain leadi1Jg to super-
ficial represents a lyp<' of the malddy. In t.he inkdious di::cases areas 
of multiple n<'cro::is ortur. but, as a rule. t.he di~lrihul ion is H'l'Y different. aml 
such cases should nol be inch1dt1<-l under Raynatl(l"s disease, nor should t.he 
local gangr<'ne associated wilh arlerilis. 

Pathology.-~\ccording to the definition. cases arc cxC'lucll1d in which 
organic cfo~ea::e of the vesse!Fi is present. ] u adnrneed ca::es sdnosis of the 
blood-n•ssels has been found; and nruri!is lrnf' been dcscrilwd. but neit.her 
is an essential factor. Changes in the spina l cord hare been rpporled, bul in a 
majority of all cases t.hc examination has bern n('gali\·e. The Iota! syncope is 
an expression or a widespread constrictor infiurnc·c causing ~pa~m of the 
arteries and arterio]('s, so thal not a drop of hlood cntrn; a part. This may 
be followed in an hour or two, or less, by ac:livc hypcm~mi~: the arteries and 
arterioles dilate widely and the deacl-white finger betomcs a bright pink. 
\Vhile hyper::emia may follow the ischremia directly, more commonh· there is 
an intenening period of asphyxia in which the finger becomes blue. In 
frost-bile, active h_yper:rrnia, cyanosis, rmd local sync·opc' is tlic order. ] n Hay
naucl's disease the order is usually syncope. asphyxia. and hyperremia. In 
frost-bite it seems clear that the asphyxia is due to a backward f1011· from the 
veins, lo which the local syncope yields as the part thaws, before the arteries 
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pas . ...;ing to Uir parl tan Uc telt to puh~ate. The asphyxia or Raynau<l's Uis
<·a:-c• may IJ" duP to the sa111e cause; contraction of the n•in~ has bl'Cn ~Pen by 
Barlow and by \\'l'i:'S, but. that was when the asphyxia alrcilcly exi~te<l . 'l'liL' 
tir:-;l thing 11111st bt> the rel:lx.1tion of the spasm of the ,·cnule:; and \'eins to 
Jll'l'mit. of tlu.• blood <•nlering the empty capillaril"'s. ln moderate grades of 
a...;pliyx1a som<> little blood trickles through the sluice gall-:-:, but in the deep 
purple Rkiu of a typical example of Haynau<l"s di:-cai<e lliC' eir('u\ation has 
l·Pased and dC'alh of the part. is imminent. 'l'hC' netro:>is is a simple matter. as 
simpll' Ut; ii' a string is tied tightly about the finger-lip. 

The dis<•:is<' is the result of some as yet unknown instability of the rnso-
1Holor ccntn·s. 

Symptoms.-'l'lwre fire \'arious grades of the <lisense, of which milcl, moder-
ate, and ~C\flrC' may be recognized. Tn the mild fonns the disease nernr 
gets beyond the of such vascular di~turbance as is frequently seen in 
cliilblnins. The alone may be affected-more orten the hands and feet. 
Jn the winler, on the slightest exposure, there is acro-cyanosis, which gires 
place in the w-armth lo actiYe hyper::ernia, sometimes with Awelli ng, throbbing. 
and aching. The so-cal led ''beefsteak'' hand is often a great aunoyanc·e to 
women. It is a va~o-motor disturbance rerrr:::enting a potential case of Ra_r
naud's di~ra)'c. ] n thrsl' mild attacks I ha Ye seen one finger white and the 
adja('ent ones reel nn<l blue. 

The condition may persist for years an<l neYer pass on to necrosis. In a 
ca::C' or moderate srH•rity a woman, aged say twenty or twenty fi\·e, arter a 
prriocl or worry or ill health. has pains in the fingers, or n numbness or 
tingling; then she notices that they are white 1111d cold, and in an hour or ~o 
thl'y becoml' red aml hot. \\'ilhiu a day or two a change oceur8; they remain 
pcrnrnncnlly blue perhaps as far as the second joint or to the knuckles. There 
is pain, sometimes scYcre enough to require 11101·phia. ' l'hc e:yimos.is per:::ists 
nnd lhe tip of one finger or the terminal joint of another gets darker and a 
few Ulcbs form . ' l'he olliet" fingers show signs of rc::ilo rc<l eirculalion, but 
neno::;is hns oc·c:111Tcd in the pad of one finger and iw rhaps lite terminal inc:h 
of another. '.l'hC' lWCrolic parts gradually ~CJXll':'.l.tc, and lhe patie nt may nen:r 
haYC' anol11cr altac·k, or in a. year or two there is a recurn.•nc.•c. 

The scH'l'l'r forn1 is a ten:ihlc malady, ancl may affect fingers and toes at 
once and with them sometimes the tip o[ the nose and the ear:::. The pain 
is of great sever ily. Hoth feet may be Sll'ollen to the ankle with !he toes 
Ll;H:k. ] t may look a~ if both feet would become gangrenous, but as a mle 
the prote;"-s su·b~i<l1•:.;, nnd in a cnsc eYen of great een•rily only lhe lips of the 
toL"~ are lo:.;l. A :::en•re attack oi this sort may Inst three or fou r months, when 
the patient r<.'C'OH·rs with the Joss of two or three fingc•rs or lors, a snip off 
lhe rdge of both ear;-; an<l n :;car on the lip ~f th~ nose. A.ttacks. of this se\·~rity 
mar otc-ur year by .Yl'ar. and there are terrible rnstances 111 which the patientR 
ha,·e lost b~1tl1 handR nnd feet. 

Of the part, aflh·ted 1lonro st.ates !hat in .J3 per cent. of !he ca•es one or 
both of thr llpprr C'xtre111ities is rn\'Olrecl. Parts other than the extremities 
ma\· hr nUnekl•d, HS the C'hin, Jips, nnles, and eyelid~. 

·compli cations.-'l'l'lllporary nmbl,rnpio. due lo ::;paRm of !hr rl'tin;1\ YC'!.'sels. 
fr;rn~ii·nl aplio1:.;i:l. nnd t ran!'-iC'nt hemipkgia ha,·e bren rnd with .. 1 n a case 
whidt 1 h:nc rC'pol'il'<l lhere were thrC'e ;ittad:~ of apha8ia wilh hcn11plegia from 
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whirh rnmplclc rrroH'ry took place. Associalt'd wWi lhel'c were tlic• rPalnrc~ 
ol' l:aynaud·~ dii' l':1r-:c. 'file patient died in a Sl'H'l'C aUnck with pain Ill ii.JC 
right hand, gangrene lo the elbow, and coma. Epilep~y has bcc•n rPporll·<l 111 
a grral numl)('I' of ca~cs. and in one case in my clinic, reported hy 1 1'homa~. 
the attacks only otrnrrc<l in the winter when he had Haynau1rs disl·il~I'. 

Albuminuria may occur <luring the attacks. 11:.emoglobinuria lws bem 
present in a number or cat:ics, and was well sludiecl by the wl'll-known surgt•o n, 
Drnilt, in hh' own case. Jt is of the same nature as the paro.xxsmal ha.·1110-
glohinuria nlrrady (1cscrihccl. 

Sc-lrrodrrma of the fingrrs may follow recurring atlncks. Ocra~ion:1ll,r iml' 
g-c1wrnlizC'cl ~c·l('rocll'rma begins with the features o( JfoynnucrH di~l'il."l'. 
Arlbrilis has b('(•n pn•scnt in certain cns<'s. 

Diagnosis.-' l'IH'l'<' is rarely any c.lifnculty in the lliagno~is. On<' ton11il ion 
Himulaics H, nnmcly, local ga ngrene or tliC' loes associritccl with olililer:i

hut this oceurs most :frequently in oider persons, in clinbrti<" Huh
or in C'onne(:lion with well mm·ked arterio-sclcrosis. As a rule, llll' pu\~1· 

~uc·h ('<IHI'~ is nol lo be felt in the dorsal artery. Allied to lhiH form is a 
remnrlrnblc afl'l'dion described by Brucgcr among the Russian .Jt.w:-' in Xcw 
York-thrombotic· phlcbo-nrteritis of the vc!"sels of the leg with loc·nl g;rn
grrnc. Jn tlH' c .. uly stages lhc resemblance to Haynnud"s <lisca:-e is n~ry c·loH'. 

Jn the ncutc inf('clions, particularly typhus fever, occasionally in C'pid<'mir:; 
of typhoid fcH'r, and in malaria, areas of multiple gangrene occur. Thl' 
di~tribution is u:.;ually different, and there is rarely any difficulty in dislin
gni:-;hing- this form from Haynaucl's disease . 

. Lnslly, tlwre nrn rnR<'S oi muHiplc neurotic skin gangrene met with in 
liysterieal and nen'ous patients, in the majority of which the lesions arc F-l'1f

inflirlccl. ln military l'C'f'rnits local gangrene of the big toe has been caused 
by cnrbol ir aC'id , and il St'rms probable that all of those so-callcd lrophic and 
liyi:: l<'riC'nl IC'!'io1rn ar·p Rimulated . 

Treatment. - ln many ra~c.-: the attacks recur for years uninfluenced by 
lrealmrnt. J\Jilcl ntb1C'ks require JlO treatment. ]n lhe severer forms of local 
n!'=-phpia, if in the the ijalicnt should be kept in bed with the legs ek-
~· alrcl. 'rhe tori:; he wrapped in cotton wool. 'The pain is often very 
rntl' n~c and may morp11ia. Carefully applied, systematic mn:-::agc of 
the r:xlrrmilies is sometimes or benefit. Galrnnism may be tried. Barlow 
n1his.rs i111111crsing llic affedecl limb in salt water and p·lacing one clc<:trodl' 
o,·c r the spine arnl thp other in the water. Kitroglycerin !ms lll'rn "·nrmly 
r<'<'orn 1m•nclec1 hy Cates. Calrium lactate jn 15 grain (1 gm.) closes, three or 
four linH'S a d11y. ii-; f.l.Olll<'timcs \'Cl')' cficdunl. Jt orten relil'\'CS c·hiJIJJains. 
('u~hin~ lins introclu('r<l a pl:111 of trealmcnt with the tourniquet whi(:h hns 
prorNl ,.<'1',Y suc·C'('R~ful in scn-ral cases in my wards. The elastic ball<lage, 
01', hC'llC'l', Oil(' or his pneumatic tourniquets, is applied to an extremity light 
cnough lo shut off tile nderial circ11lalion ancl Jc(t for some minutes. On 
Tt'lca~ing- lhC' romd rid ion the member flushes hrighlly, owing lo the Y•HO
molor rPlaxalion. 'J1he npplication in cao;:e~ of severe spasm may ha,·e lo be 
l'C'fH':tf('d rd f1wp1cnt inl<'l'\':1ls before lhc vascular com;lriction in the nfft·ctrd 
parts will be O\'(.'l'Come, nnd llic nornnil tc111pcrature and color return in them 



Al\G!O-XEURO'fl(' illllE~[A 1123 

II. ERYTHROMELALGIA 

(Red Neuralgia) 

Definition.-"..\ chronic disease in which a part or parts-usually one or 
more e:dre111itirs-sufl't·r with pain. flushing, an<l loeal fC'H'r, made far wor~e 
if the part~ hang <lown'' (\\"cir )[itchcll). The namC' signifies a painful. red 
C\lrrmil\'. 

Sym1ltoms.-Tn HVi'2 (Phila. flfccl. Times, Nonmbrr 2:1cl). in a lC>eturr on 
CC' rlain painful n.ffC'c·tions or the feet, Weir }.fitchcll ck:::rrihr11 the C::ISC' of a 
sailor, :igrcl fody, who after an African feyer bC'ga n lo have ''dull, hc>rl\'.\' pain:-;, 
at first in the lc1 ft all(l ~won after in the right fool. rl'herc wns no swt•lling at 
first \\'Jwn al raAi he wns comfortable arnl the fert wrre not pninful. Al'ler 
walking- the frcl W(ll'C swolle n. They scarcely pilled on prei;:sun\ but wNC' 

p11rplr with rong{'Slion; the Yeins were C\'Crywlwrc F-ingulari~· enlarged, and 
the artcri('S were throhhing vi~ibly. The whole foot wa:: Rnitl lo be aching and 
burning. hut above the ankle there was neither RWC'l\ing, pain. nor flni:;hing.·' 
As the weather grew cool he got relief. Nothing- i::rrmNl lo hrncnt him. Tlii:.; 
brief i:;umnrn.ry of ~I itchcll's fir:-1t ca:.;c gi,·cs nn acrnrale clinical picture of the 
disrai::c. JI is second cornmunicalion. On n narc Y;1~0-)lotor 1'{•11rosi:-i or fhc 
E-'trcmitit':::, appearl'd in thr ~\m. Jour. or the i\frdiral Srirnc·<·R ror .Tul_r. 
while in his ('Jinical Lc:.;sons on Kenous ])isea:.;es, 18!17, will h<' found 
tional oli:-;(•rvnlioni::. 

'J11w <li~en::c is rare. The feet arc much more oricn affrctc<l than the hands. 
The pH in may he of the most atrocious charader. H i ~ mmnlly. but not nlwnys. 
rclic\'Nl hy cool wt>nilH'I'; in one of my cni::ci::. the winter aggr:waf('R lhe trouble. 
Jn n re" C:l.Sl'R ( El~ner. Dehio. Holleston) the affection has been rnmplic~1tctl 
with Haynnud"s <liH('<1se. 

~filc·iu1 ll spC'nks or ii. as a apainfnl nerve-encl nru riti s.'' DC'hio suggests 
thai. fhel'e may be irritation in the ce1\s of the \'C'lllr:1\ horns or the Cord al 
certain lcYclR. ExC'ision of the nerve:; passing lo the pads lias been followed 
by relil•f . In OllC' of ~ I itcllC'll's casrs gangrene or the foot fol lowed excision 
of four inc·hcs or the musc11lo-cnlaneons 1wne a ncl strrtehing or the posterior 
tihial. ~c·lrro~is of tlw arteries was founcl. or the !l ca:-:rs in which the local 
ronclilions werr ~lmliccl anatomically, the on ly constant change was a chronic 

cndarlcrilis ( llnlly Hhnw). 

III. ANGIO-NEUROTIC <EDEMA 

(Quinckf''s Disease) 

Definition.-.\n nffC'rtion drnnictcrized by the OCCUITenc·c or local Cl'clemn
tons swrllingi::.. more or less limited in cxtenl. and of transient duration. 
Severe C'O]i(• i~ sonwlinwK :l:'~O('intrtl with the outb reak. There is a marke<l 
hcrr(lilary di.~ro~il ion ln UlC' disease. 

Sympioms.-rl'ht' <rdl•11i;1 nppC'al'S ~uclc~cnl y ancl is us.unll,,~ circum~crihed. 
It may nppenr in llir fneci; tliC' eyelid l S n common R1t11al1on; or 1t may 
in rnlY~ flw Ji pR 01 c·lie('k. Thr hncks o[ lh<' hands, th0 l <'g~. 01· I.he throat nrny 
be atbwkrcl. Usually l!lC' eorn1ition is lran~ienl, a:-;~ociated perhaps wilh slight 



ga,.,lro-inf<'=-linnl di.;lr('.;.;, and the affedion i ~ of litUc moment. There may be 
a n·m:nlrnhl1· p1•rn11lit·ity in the outbn.'nk of the u1derna. J n ?if::itap;' ca~e this 
])('rirnlicit.r wa:-; \l'ry ~triking: the attack came on l'H'rj' d:iy at 1:1L•\e11 or iwelYe 
o'dod;. 'l'hl• di~l·:t:-;e may be h<'n·ditary through many gc• nf'ralion1'. ]n the 
familr "·ho:--e hisiory l rcporltxl firn generat ions had heen affedecl, including 
twL•nfy two m1·111lil'!"~. ' l'hc i:;wellings :ipprar in \arious part~; only rarely are 
they (·on~tani in one lotality. The hands, face, and genitalia arc the parts 
mo:-:t fn'<j11Pl1liy afl'rdt'd. 1kh ing) heal, r rdrn.•p;s. or in f'omc instances urli-

niay p1·1•c·c•cl(\ the out brcak. Sudden ~dcma of ihe larynx may prnrn 
' !'wo lllPllliJl'l'S of the family just refCJ'l'C'd lo died of this complicat iou. 

In onr rn r111hrr of thi~ family, whom l saw repcall•d ly in ai\ai.:ks, the swellings 
UlllH' on in difl'NC'lll pad~; ro1· C\'"ample, ihe undr r lip wo11llJ be swoll en to SU(;h 

a dvgrrC' llwl thr molllh rou!tl noL be opened. 'l'hc ha nds enlarge suddenly, 
~o lhat 1he fingc•rs c·an noL be \Jent. The aUnrks recur CYC' t)' lhree or four 
wPcl,s .. \ N·o111pnnyi ng them arc usually gastro-inlcslinal attacks, scYere colic, 
pain, 11;111:-:P:t, arnl i;:ornrlimC's rnmiling. H is quitC' possible thal some or the 
Ul)';l'~ of' l jc'yd1·n\; intrrmitl(1nt rnmiting may bf'long to thip; group. The colic 
i:; of grrat inl1•nsity a nd u:-:11ally requires morphi;L Arthritis apparrntly does 
not oc·rn1'. P('l' iodic att:wk~ or ennlialgia haYe a lso been met with during the 
oul\Jn•ak or [JI(' o•d('ma. l lrr>moglobinuria Jias 0(·(·11 rr<:cl in [.;('\'(~ra l cases. 

The cli:-:C'fl!"C ha~ nflinitit.•s with urtirarin, the gia nt form or which is prob
nhly tlw ~amc diSL'::l!-'C. Thtre is a form or ~C\'C r(' purpura, often with urti
('ilriill manifl•:-:laliom:, which is also a:;;sociatcd wilh markc'd ga8l ro-intestinal 
tri1'('~. and it is intrrc::>ting to nole that Schlesinger has reported a case in 
whil'h a combination of t'rylhromelalgia, Hayna ucl's cli~casc, and acute redema 
ocl·nrrcd . Quind.:c n•gard~ lhc condition as a vaso-motor neurosis, under the 
influcn(·(• of' wliidi lhe pcrnH'abilily of the ,·esscls is suddenly increas('d. 

The treatment is n'r.r unsatisfactory. T n lhe as:-;ociate<l with anmmia 
an<l ge n(•ntl JH'rrnusm1ss, lonirs. particularly large o/' sirychnia, do good. 
J fi;ne 8l'<'ll illlj)l'O\"Cll1CJ1l follow ti1c j)l'Olonged USC or nitroglycerin; and 
<:akium Jl\il.)' be tried, in closes or _15 grains {l gm .) ihricc dai ly. 

IV. PERSISTENT HEREDITARY CEDEMA OF THE LEGS 

(Jlilroy's Disease) 

Thi:-; rrmarkahlr c·om1ition, first descril1cd by )[ilroy of Omaha, is char
<ldl'rized by p< 1 rsi:--trnt Cl'tlerna of the legs, without any traceable cause, or an~ 
co11:-:til11tionnl feature~. lt is a fairly common complaint, affect ing males and 
frnw lt·s (•qually. ~\ :; many as 22 persons in :\ l ilroy's se ri es were afrec:lrd 
~rnong- H7 in i-ix generation~~ in Ilopc and French's ser ies 13 to 42 person~ 
111 fh·c gP11rralinns. ' l'he rodema is slridly limited to the lower Jimbs and 

:-:lightly. 1 n some insta nces there arc remarkable acute attacks. 
with and inNraH' of S\\·elling. l~xcept mechanically the conditioP 
docs not scrioup;ly inlerfpn• with health. 

wm·: 111c~cf 1~~11\\~/;:; 1(';,::~,i~;t\~i l~~e1;1;,r;~~~) ~a ~~i\~a ~:1~~~~\io~:,~~1~~~~be:~18b;~~~~~~ 
or ~ix infants horn of hralthy parents, all bul one died within the first few 
nionlhs, with gP1wral CT'dema, following upon diarrhrea. The cases differ 
e~.;rnfially from thosP of re<lema neonalorum. 
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V. FACIAL HEMIATROPHY 

_\ rare affection characterized by prog:n ~:-:iH' wa--l 111g- of lhe hones and :;oft 
li:-<:-ll('S of one :--id(' or the fa(·C. The atrophy ~tart~ in d1ildhood. hut in a few 
<':ltiC's lias not tn111<• flll until aclull lifc. l'<.•rl1:1p~ afttr :1 1rtlhng injury or (lis
ra!-'C the prott'~s ht•ginl', l'ithcr diffu:-C'ly or 111on• tommonly at 01w :-pot on the 
skin. H gradually spreads, inrnhing the fat, then the hn1w:-:. more particu
larly tlw upper jaw, and la:-:-t and least the lllll"tk~. The wa:-:ling is :-:harply 
lim ited at the mid(llc l ine, and the appcarantc nl' the palil•nt i:-; wry rf'1t1arka
Ulc, the fate looking as if made up of f\\·o Jwhv:-: frrnn dill'l·rl1 nl persons. 
T here ig rnrnally change in the color oi the i-kin 11ml the lrnir fall:-:. Owing to 
the \\a8li ng o [ the ah·colar procc~scs the lcdh \Jecornc lon~e and ulii11111tt•ly 
drop ouL '1,he eye on t he afl'cckd sillC iH ~11nklll, mring' lo In:-;~ o[ orbital 
fat. T here is uHwll_y hrmialrophy o[ lhc lnngul' on lht• :-;;Ullt' :-;idl'. l) i:-;lurb
:111(.:C of ~cn!'atjon und mu:-;cle twitching may p:-ctedc 01· at·t:o111pany lhe atrophy. 
In a majorilj· or ll1e cases the atrophy has hL'L'n L·onfim·ll tu one :-:it!c nl' the 
face, but there arc imtanccs on record in \rhid1 the \Iii:-- lJilakrnl, aml 
a kw <.:<18Cs in whith there were areas of <!trophy on thl' 
of the same s ide. 

and nn the arm 

0£ \he :i u lop$iCS. ftfondel"s alone is i-;ali:.:.fodoty. 'J'hl'l'l' \l<I~ the lL1 l'lllina! 
stage or 311 inter~filial TICUl'ilis ill all lhc hrandll'S of lhL' from 
its origin lo ihc periphery, 1110:-L marked in tlH' s11pl'!'ior 

T he <-fo•cai-:c is rceognizt'd al a glant·t•. 'l'h<' fal·ial 
with congrnital wr_rned: mul-'t nol be confournh:d "ilh 
nlrophy. Olher conditions to he tfo.tingui~hcd an.:: atrophy in anterior 
pnlio-myclil is, and mo re rarely in lhc hcmiplegia of i11!':!11i...; and adult:-:.~ the 
atrophy fo llowi ng nu t:lear le:-ions and syinpatlh'iiv 11vnt' 1H·quin·d 
fncia l hcrnihypcrlrophy, sul'h ns in ihc easr recorde1l l1y J lnnlgnn1cry, 
which may by conlrnsl giYc lo ihc other i-id(' an atropliit· :1p1wan1111·l'; anti, 
Ja:-;tly, sc:lerodcrma (a clo:-c ly re lated affrdion). il' ctn1fi1wd lo nnc ~idP of the 
fore. The prcci!-=e nature o[ the disca~e is ~till douhiful. hut il i~ a 
fact tlw l in many of the cases the atrophy ha:s fullowt•<l lhe autll' 
1t is incurable. 

VI. SCLERODERMA 

Defini t ion.-A condition of Jotalizcd or dif1't1H' indnratiou of the skin. 
Va rieties.-T \\O form~ arc Teto!!nizecl: lht• tirrn111:-crilwd. whieh COITl'

~poncls to the kcloiil of .\ ddison, an~l to 11101·plm·11; and lht' diltu:-c, in whith 

l:ir~~'l:~·cl:l\:l~l1~ce i:1\~~::~.~~·dfenrn.les more frrqurntly titan 111ak"'. 'l'!w l'il~l'l' O<·tur 
rnn:;:;t com111only at the midtllr period of Ji fr . 'l'hl' st·fN1'1110 111·01utlon1111 i:-:; a 
difl'('rrnl affedion, not to he con.founclrd '' ith iL. 'l'hC' di~f'll:-(' i~ l110rt' «om111on 

in the United ~·;falC's than i-:;laiistici-: indi('11lc. ] ~a,1· '20 t·<t."l'~ in l-'i'.ld~·l'l1 
] 11 the tircuwscribed form there an· pail·hc~. from a f1•1\ 

trcs in di;1111t'IC'r to !he size oI the h<tml ()J' l:irg'l'I". 1rliid1 llw :=:kin h<1s a 
waxr or dead-white nppcnnrncc, and to !ht' lo11ch is hnt\rny. J1anl. and in
elasiic. 8omcli111e13 there is a preliminary liypt'Hl.'lllia of the ::;kin, aml sub-
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;>~~~~:~'':\] ~'!~: :~ r~/ I~~1ccl~~~~~~~ nit~~~~~~~dc:,~::~:~ a 1;~,·:~. ~:t ~l;~t~~~l ~'.1\~~ 11 '. ~:'.~ (1,:· r~: fr:~:~~ 
nrnrkcd. The i;ccrction of sweat is diminished or entirely aboli~hc<l. The 
disca!'c is more common in women than in mt:n, and is siluatccl moRl fre
quently about the breasts and neck, sometimes in the cour:-c or the ncncs. 
'l'hc patches may dcHlop with great rapidity, and may pcr::;h;t for months or 
.rears; SOlllctimcs they di::•appcar in a iew week:;. 

The di/Tuse fol'lu, though less common, is more scrioul:i. lt dcYclops first 
in the cxlrc1J1itics or in tile face~ and the patient notice:-: that lhc ::;kin jg uuusu
atly hard and firm, or that there is a sen~" 0£ slifl'nc:.:s or tension in making 
accustomed mO\'ement.s. Gradually a diffuse, brawny juduration dcYClops 
and the skin becomes firm ancl hard, and so uniled to the :rnbcutnneous tis
sues that il cannot be picked up or pinched. '.L'ltc skin may look nalural, 
but more comrnonly is glossy, drier than nol'mal, ::ind unu)'o\ually :-;mooth. With 
reference lo llie localization, in Lewin and Jlellcr's slati~Lics in GG observa
tion::i t.lie di::eusc was universal; in 20;), regions of the trunk were affected; 
in llJ3, parts o( the liea<l. or face; in 287, porlions or one 01' other of the 
upper exlremilics; aml in J·?-?, portions of the lower e:\.trc111ilics. ln 80 cases 
there were disturbnrn.:cs o[ sensation . The <lisea:-:c 11wy g1..:dually extend and 
involve the skin o( an entire limb. \\'hc.:11 uuiYcri.;al, the face is exprcssion
Jcs:-;, the lips cirn not be movc<l , mastication is hindered, ancl il may become 
extremely diflic:ull to Iced lhe patient. 'J1hc hanch; become fixed and the fin
gers immobile, on ac:count o[ the cxfremc induration of the skin o\·cr the 
joints. Remarkable Yaso-motor disturbances arc common, as extreme cyanosis 
o( the hands and legs. In one of my cases tachycardia was present. The 
disease is chronic, lasting fol' months or year:;: There arc inslanccs on record 
of its persistence for more lhan twenty years. Uecovery 111ay occ:ur, or the 
disease may be arrested. One of my patients, with extl'nsiYc involvement of 
the face, cars, and hands, improved very much. 'l'lic patients arc apl to suc
cumb lo pulmonary complaints or Lo nephritis. Arthritic troubles haYc been 
nol icc<l in some insfances; in others, cnducarditis. Huynaud's disease may 
be associated with it. l have seen au instance o[ the diffoi:iC form in which 
the primary symploms were those or local asphyxia of the fingers, and in 
which, with c.\tcnsirn sclcroderrna of the arm8 and hands and fac:c, there were 
cyanosis and swelling of the skin of the feet withol1t any brawny induration. 
The pigmcHlation of the skin may be as deep as in .\.ddi~on·s (.li~easc, for 
which cases ha\·c been mistaken; sclcrodcnua may oc:cur as a complication of 
cxophthalmic goitre. 

The rc111arkablc dystrophy known as sclerodaclylic belongs lo this disorder. 
There arc symmclric:al inrnlvemenls of tho fingers, whie;h become deformed, 
shortened, and atrophied; the skin becomes thickened, of a. waxy color, and 
is sometimes pigmented. lllultiple calcareous nodules, uol unlike tophi, but 
not 11ratic, may occur about the fingers. Bullro and ulcerations have b1•en 
met with in some instances, and a great deformity of the nails. The di~ca~c 
has usually followed exposure, and the pa:t icnts arc much worse during the 
winter. and arc curiously sensiti\'C to cold. There may be changes in the 
skin of the feel. but lhc deformity similar to that which occurs in the hand 
has not been noted. Some of the cases prm;cnt in addition diffuRe i-;c:ieroderma
tous changes of ibc skin of olher parls. Jn Lewin and lleller's monograph 
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lhnC> arc :m cai:;c·s of i!;;olatcd sc:lcrodactylit:m, and lOG ca~cs in whi<:l1 il was 
(·n111hinl1<l with ~tlt•rodcnna. 

Tile pathology of the disease is unknown. 1t i~ usually regarded a~ a 
lropho-m·urnsii:i, probably clepcnclcnt upon changes in the arll•ries of the skin 
kacling to connective tii-suc overgrowth. The thyroid ha::; been found alro-
11hied. 

Treatment.-The patient require to be warmly clad and to be guarded 
against cxpo~mrc, as they arc particularly sensitive to drnngcs in the weather. 
\\"arm baths followed by frictions with oil should be systematically used. I 
liaYC tried Uic thyroid feeding thoroughly in the diffuse form . Jn one case 
the disease appl'arl:i lo be arrested; the patient has taken the extract. for sc\'Cn 
yea rs. In a second case, after a year the face became sorter, and there has 
been permanent improvement. In a case of quite extcrn-5ivc Jocal izcd sclero
dcrmu lhe put<:hes became sorter and ihc p igmc11lation mu<:h Jess intense. 
Halo! in 1.J grai n (1 gm.) doses three Limes a day is slated lo have been 
MtC:(.'cssful in sc,-cra l cases. 

VII. AINHUM 

H erc a brief rcCcrcncc may be made lo the rema rkable trophic le:->ion de
~('ribcd by Da 8ilva Lima, which is met wiih in ncgrOl'~ in Hrazil, .Hrica. 
I 11dia, and occasionally in the Southern Slates. Ji is c:onfinctl lo the Loe~, usu
al!.\' the liillc toe, and bcgini:; as a furrow on the line of the digito-pla nlar fold. 
This gradually deepens, ihc end of the toe en larges, and, u~ually without 
inflammation or pain, the toe falls off. 'l'hc protc:->s may last some yc::irs. 
C'a><•s have been reported in America by Ilornaday, Pittman, 1". J. Shepherd, 
and l\Iorril:ion. 



SECTION XII 

DISEASES OF 'l'IIE LOCOl'\IO'fOR SYS'fE.M 

A. DISEASES OF 'l'HE MUSCLES 

I . MYOSITIS 

Definition.-Inflammation of the \'Olunlary muscles. 
A pdmary myo~ilis occurs as au acute, suhacute, or chronic aITcction. It 

js seen in two chief forms-the suppuralirn and non-~uppuralhe. 
I . Suppurative myositis, known also as infrdiottli rnyol"iiti~, is espe

cially frequent in Japan, where. according to ~li.rnkc, :-;omc :2.'>0 cases haYC 
been reported; bul h\~ claims that some of these exampll'H helong to other 
affection~. ~liyakc prn;onally saw 33 cases in Japan during twenty one 
months' practice, and took cu l lures from al l bul one or them. In 2 cases the 
results were negali\·c. bul in 27 a pure cullure or the si<1phylo('oc:eus pyogl•nes 
aurcus was obtained. while in another the f:treptococrns and in 2 more the 
alhus wilh lhC' aureus was grown. The maladj' may i1wohc one or many mus
cles. and is usually sudden in its on13ct. '] 'here arc also high fc,1cr and marked 
prostnJtion. Subscqucnlly abscesses occur in the indurulccl muf;tlcs. and 
pyremia may ensue i( the implicated muscles arc not. thoroughly evacuated. 

II. Dermato·myositis.-An acute or subacule inflammation of lhe mus
cles of unkn ow n origin associated with cedcma and clcrnrnlilis. Hlcincr col
lcclcd 28 c<1f;CS fron1 the literature and reported two cases from my clinic. 
The muscle inflammation is here multiple, and is associated with CC'dema and 
a clcrmat.ilis. The cni-e of B. Wagner may be taken as a typical cxarnplr. A 
tuberculous but well-built woman entered the hospital, complaining or sl iff-
11css in the shou lc\C'rs and a slight ccdema or the b:wk of ihr harnls and fore
arms. There w:is para:-f;tlm~ia. the arms became Fiwollen, lhC' f;kin tenF-c, and lhe 
muscles frlt doughy. (lraclually the thighs became affected. 'The disease 
lasted about thrre monlhs. rrhc post mortem showC'd f; l ighl pulmonary tuber
culosis: all the musdcs except the glutei. the calf, and abdominal muscles were 
stiff and firm. hut fragile. and there were sC'rious infiltration, gr<'at prolifera
tion of the interstitial ti~~ue, and fatty degeneration. _In the case reported 
by .Jacoby the musclC's were firm, hard. ancl teudrr. and thNc was slight 
cedema of the skin. The cases usually last from one to lhrC'e month.::, though 
therC' nrc instanC'C'S in which it has been longrr. The swelling an<l lenclernc!'" 
of the muscles, the ccderna. and the pain naturally sugRcst trichinm:i~. and, 
indeed, Hepp speaks oi it as a pseudo-trichinosis. rrhe nature of the disease 
is unknown. Of the 28 cases colleclecl by Steiner 17 died. The anatomical 
changes arc those just mentioned as fou~1d in E. 'Vagner's cases. One of 

1128 
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8cnator"s CH:-('S j)l'l?'SC'Dicd marked djsorders of H'll~ation and has hl'l'll llillllC'cl 

1wuro-m_yosilii.. \Yagner :--uggcsts that ~omc of till•!-:(' <.·as11' \\l'l'I' ('\<1111pk:; of 
ac:ulr progl'(.•:-;sin~ musc:ular atrophy. The difl'crrntialion from lri<:l1i11o~is is 
possible only by rcmming a portion of lhc musc:le. J t lws not yd ht'l'll de
len11i1wd whcthn lhc cosinophilia desc:rilJtd by Brmrn is Jll'<.·ttliar lo the 
trid1ino . .:ir-; mrnsili!-!. 

III. Pol)rmyositis H remorrhagica.-rl'hi:-. rorn1 n•s(•111hlrs the lll'rnrnlo-

111yositi:- in g1 111cral fc;1lures. lml llilters iu the prc:-oence of lia•111orrhag-1':; into 
1 :tlHl helWCCl1 {he 11\l!Stkl'. Of l\Jc lcn case::; i.ltl:li.)Zl'd by ' J'llil ,\"l'r four rCCO\'

Crt.:<l. Purpura arnl hrumorrhagcs from the mucous rnt•mhn.llll'S nwy ot<:u r. 

II. MYOSITIS OSSIFICANS PROGRESSIV A 

This is a progrc:-:f'in~ infiarnmalory affedio11 ol' lhr lo<·o1110lor :-;y~ll'm of 
unknown oriµ-in. t'haral'lerized hy lhc µrndHal fo1·1111:1tio11 of bony ma:-;:-C:' in 
the J'a::;cim, 111U!-l(·\cs. aponeuro:-:cs. tendon:-. ligamcnb, nnd hon1·t'. \ritl1 l'L':-11lting
auky lo::;is of 111o~l of lhc artil·ulation~ (Sii:tnL'r) .• \huul JOO <·a:-;v::; h;t\l' hn·11 
reporled. 'J'lic prate~:-; hr~im; iu the n('vk or lrnd;. u:-u;i\ly \rilh ~\n•ll111g- uf 
the affedccl mu:-:<·ll·s. rrdn1 1t's of the l'ki n. and :-;\i;.rhl l't1n1·. or ,,·itli l'1nall 
nodule:-; in lhC' nrn :--t lc:-; whid1 appear and Aflt•r :-;11l1:-;idi11g an 
induralion rt• main f'I, \\hith hcton1t'~ progr<.':-;:->iH:l_r ll1c tra11:-;for111alion 
into bone take:-; plat·e. The di~ease may ulti111;\lp\y imohP <\ majority of' thr 
skelrt al mu:-:tk·:-;. Xoll1ing- is kno,,n of the (.'iioln!.!y. ~llalfonnalion. 111ic-ro
dadJli~rn O[ lh(' lhu111b~ aud I.Jig loco, h; prC:::Cnl in ~ ,) per (;L'Ut. O( the CfiSC::i. 

III. MY ALGIA 

(Fibrosiiis. Jlyosili.-.) 

Definition.-.\ painful ~ffedion of tlw rnlunlary 11111:-<:lt•s anti of thr fai:::ricr 
ancl pcrioslv11111 lo whith are atb1d1ed . It i~ probabll· !lint in rnany (';t:-es 

the fibrous lis:-uc i::; affrdcd-a fibrn.-.di1'. l l is by no 11\l'alls c:cr-

!i~:~ ~~a;0~11:~ l'.::~~~~c\1~ai1~ a iieur<:\1;j,;1<\l;. ~~~~~ of tlw ii;~~·1:.\~~~ 0 ~\;::?11~~:~:.;~~~ ct,~,i1111~ 
Hlfodion ha~ n'l'l'irl'll \arious names, <H:<.:Ording if;.; l"L'al, a:-; torlil·olli:-. lum

ba~o, pll•urod~·11ia. ck. 
Etiology. ' l'hl' aUatkt; follow t.:nl1l <llld C.\p<•l"Ul't'. am\ lrau111a i::; oflen a 

ft1l·lor. l l ii-; 111o!:'l (_·on1111<111ly 111 tt with in 1!1e11. parlil·ularl,r ll10 ... c l'XJ><ll"ed to 
told and \\hOl"l' ot<.:ttpalion:- arc laboriou:::.. His apt to follow rxpn:-u1·c to a 
draft o[ air, us from an OJl('ll window in a r:tihrny earriagc. A suddl'll <.:l1ill-

<lft1'I' Il l':!\)' c.'Xl'riion Ill<!,\' bring Oil an attal'k or JntllbHgO. l\1 r~n11~ of' a 
hahit arP l'rrtainly more prone to tlii!'. affe<.:tion. and one atlatk rrn

;tn indiddual more liable lo another. It is u~u1.dh' at·uh.•, hul may bc
COlllt' suhnl'u le or CH'n l'li!'Onie, the last being more com11;on in lall'l' lifr. · 

Pathology. - 'J'lw change~ nn' u!-\unlly in the \\hi!e fihrnui< ti~:-;\H' :111c1 nre 
of 1111 infl11111111alory nature. 111 acute cat-c~ tlwrc is a l"Cl'OUR cxuch1Uon in the 
affedcd part::; aucl following this there may be proli(l'l'Ution or lhc iibrnus 
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tissue. This 11rnv extend bclwccn lhc mu:-dl' filH'L'8 and ('<Hll'L' ~t11fnl·;-;=- <llHl 

pain. Dis1hilily .wilh 111u::;cular alrophy may re:rnll from thi:::.. Xoduk:; ::-n111c

timcs form which may be painful. . 
Symptoms. - ! n the a('utc forms the a[cdion i:-> entirely loc:al. The c:omt1-

tutional <listurbanc:c j~ slight. urn], even in scYc1·c ('ascs, there may iJL' no 
fcn~1-. Pain is a prominent feature and may be constant or occ:ur only when 
the muscles an• drawn into certain position:5. Jt may be a dull ac:hc, like the 
pain of a bruise, or :;harp, scYcrc, and cramp-like. lt is oflen i-u11icicntly 
intense to cause the patient to out. Prc:-:surc on lhc <lffcctcd pait usuctlly 
gives relief. .\ s a rule. myalgia a tn.rn"!icnt <tffcclion, fasting from a ft w 
hour::; to a few days, although occasjonally lt is prolonged for SC\"Cral weeks. 
lt is Yery apt to recur. 

· .i\Iuch aUcntion has been gircn oi !ale to a form of myosili~ occuning 
chiefly in the musc:lcs of the head and neck, causing al fir~t swelling and 
puffiness, Jalcr induraliom. 'rhcy arc fountl partitularly in the muscles <It 
the back or the neck, but they arc occasionally prescut in the muscles of the 
abdomen and li111bi:;. They may appear qui le suddenly, :-;0111cti11ic~ in mu:-;<.:ks 
that arc over-worked, but in other instances they seem to be a:-;sociakd with 
changes in the wcatber. The affection of the muscles of the head a111l neck 
may be u~~ociated with hl•adache, the ~o-callcd indurativc hcada<:hc. 80111c 
of the ca~cs have a picture rcry similar to migraine. Jn the uh<lo111inal mus
cles thc::;c limited ::;wcllings may cause pain and sul-!:rc~t appcrnliciti~. 

The following arc the principal Yarictics of myalgia: 
(J) Lull1bago, one of the most common and painful forms, aficds the 

mustlcs of the loins and thei r tcndinous attachments. Some paticnt8 arc suL
ject to altac.:ks at short intcrrnls. It occurs chiefly in workingmen and often 
after a ~lrain in lifting. H comes on sudden ly, and in very se,·crc ca~c~ com
pletely inwpacitales the patient, who may be unable to lurn in bed or to rise 
from the sitti ng po8turc. may be diffo:ulty in <-fotingui~hing this from 
arlhrili8 or the spine or joint dise<1sc. ]n these conditions lhc 
s.rrnplonn:i arc more pcrHislcnt. rl'he restriction a[ motion in the spine is an 
aid in rccogni:dng arthritis and lhc special features of ~aero-iliac joint involve
ment should be looked for. The X-ray plates arc a great ai<l. 

(2) Stiff neck or torlicollis affects the musdes of the antero-latcral or 
baC:k region of the neck. lt is rnry common, often unilateral, ar;.d o<:curs most 
frequently in the young. The patient holds the head in a pec:uliar manner 
turned to one side, and rotates the whole body in attempting to turn it. 

(3) 11leurodynia imoh·c8 the intercostal rnu::-c:lcs on one side, an<l in soni.~ 
instances the pectorals and scrratus maguus. rrhis is, pcrhnps, the most pain
ful form of the disease, as the chest can not be at rc~t. It is more common on 
lhc Je!t than on the right side. A deep breath, or coughing, cause:; a \'cry 
iulense pain on pre~sure, sometimes OYer a Ycry limited area. lt may be 
diflicult to dislingui8h from intcrcostal neuralgia, in which affec:lion, however, 
the pain is u~ually more circ:umscribccl and paroxyRmal, and there are tender 
points along lhc cour~c or the ncrYes. lt is somdimcs mi~takcn fo1· pleurisy, 
but careful physical cxaminaliou readily distinguishes between tho two af
fections. 

(cl) Among other forms whit:h may be mentioned arc ccphaloclynia, affect
ing the muscles of the head; 'capulo<lynia, ornodynia, and dorso<lyuia, af-
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feding lhc mu~clcg about the ohouldcr and uppt: r part of t.hc had-;,. 1\ lya l,gia 
may also occur in the abdominal muscles and in lhc muH:lrs of the extremities. 
The chronic forms arc dislingnishcd by ~0 1 rness or pai n ass0<.:ialcd with vary
ing dcgrc(·s of dh:ability. There may be marked st iffne~s or the mu~Jc:;; 1 
wh ich arc ~omctimcs painfu l on pressure and may show definite lender areas 
of induralion. 

Treatment. -Hcst of the affedccl musd1 ~ is of the first importance. and 
it is well to protect them from cold by a con~ring of fl anne l. 8trnpping of 
the side will sometimes co mpletely rcl icYc plcurodJnia. Xo belief i:.:1 more 
widespread a mong lhe public than in the efncacy of pornus plasters for mus
cular pains of all so rts, particularly those aboul the trunk. If the pai n is 
severe and agonizing, a hypodermic of morphia giYcs immediate relief. For 
lumbago acupuncture is, in acute cases, the mobt efficient treatment. Needles 
or from three lo four inches in length (on]inary bonnet-needles, ste rilized, will 
do) arc thmst in to the lumbar muscles 11i the scat o[ pain, and withdrawn 
after !he or ten minutes. Jn many iuslnucc:; 1hc relief is immediate, and I 
can corroborate fully the slatcrncnts o! Uinger, who taught me this practice, 
as lo its extraordinary and prompt efficacy in nwny in~laDc:cs. The consta nt 
current fa someti mes very bcnclic:ial. In nwny forms o( myalgia the thcrmo
caulcry gives great relief and in obstinate cases blisters may be tried. H ot 
fomentations arc soot hing, and at the outset a 'l'urkhdt bath may cut short 
the attack. The bowels should be freely opened and large ilmounts of water 
taken . rl1hc saJicylatcs arc usually effectual ; SO<li um ~alicylatc (gr. X lo X\', 
O.G lo 1 gm .) , aspirin (gr. x, 0.G gm .), or salol (gr. v, 0.3 gm.) may be giYcn. 
Some patients r espond well to colchicum ( 11], xv, 1 c. c. of the wine) . In 
chronic cases pota ssi um iodide may be med, and both guaiacum and sulphur 
have bee n strongly recommended. P ersons subject to this affection should be 
warmly clothed, and avoid, if possible, exposu re lo cold and damp. lu gouty 
persons the diet should be restricted and the a1kalinc minera l waters taken 
freely. Large doses of nu x rnmica are 80tndi rn ci:i beneficial. ilfos!'agc so me· 
times g ives relief; it should be given geully al first and more vigorously later. 

IV. MYOTONIA 

(1'homscn's Disease) 

De:finition.-An affection characterized by tonic cramp or the lllll8Cles on 
attempting voluntary movements. The di:::casc rccciYCd it ::; name from the 
physician who first described it, in whose fa mily it cxi~lccl for fi\'c generations. 

While the disease is in a majori ty o[ casei:l hereclitary, hence the name 
myotonia c:ongcnita, there arc other forms of spasm ,·cry similar which may 
be acquired, and others f: till which a rc quite trnnsitory. 

Etiology.-All the typical cases haYe occurred in fa mily groups; a few 
isolated instances ha ve been described in which similar symptoms have been 
present. Males arc much more frequently af!cc(cd than females. Jn 102 
recorded cases, Vl were males and only 11 females (Hans Koch) . 'l'he disea'e 
is rare in America and in England; it scrms more common in Germany and 
in Scandinavia. 
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Symptoms.-Thc cfo;easc comes on in c:hil<lhood. 1 l iR nol 1c·c•d I hill on 
account of the f.i.iffncf:f: the children arc not able to take pad in ord11wry 
games. The pr('u\iarity is noticed only during rnlunt11ry 11\0\'t•111c11b. '!'he 
conlra<:tion which the patient wills is slowly atc:omplbhed; lhr n 1 la\nlion 
which the patient wills is also slow. The contraction often pcr;-;i~ts for a little 
time arter he has dropped an object which he has picked up. In walking, the 
otart is diflicult; one leg is put forward slowly, jt lialis fro111 i.;lif1'iw~~ for a 
::cc:oncl or two, c111d then i1Hcr a few steps the leg::; betome Ji111her nrnl he walks 
without any dilliculty. The mu~tlc::; of the arms and lrgf: <H(' lhol'e usually 
implicated; rarrly the Iac:ial, ocuhll', or ]aryngeal mus('les. Emotion ;rnd l'oltl 
aggranite the condition. J n some instances there is mental \\'l'ilknc:o:s. rrhe 
sens<-ttion and the reflexes arc normal. G. M. J lam111o nd lli:IS reporletl three 
remarkable cases in one family, in which the di~case bC'gan al lhc eighth yea r 
and was confined enti rely lo the arms. 1t was aeco 111pa11i ed wilh F.0111e slight 
mental feebleness. Th e conditio n of lhe mu~c:lcH is inlcrf'sling. r_l'hc patic• ntti 
appear and arc muscular, and there is sometimes a definite hypl'rlrophy of the 
muscles. 'J'he fo rce iH scarcely proporlionate lo the Rize. Erb has de!->tribed 
a characteristic reaction of the nerve and rnu:-:clc lo the clcdrica l C!u rrcnts
lhe so-called 111.Yofonic reaction, t he chief £e:::lurc or which is that normally the 
contractions cau~ed by cilhe L' current attain their maximum :-:lowly and relax 
slowly. and \'C rmicula r, wave-like contractions pass from the cathode to the 
anode. 

The disease is incurable, but it may be arrc~lcd temporarily. The nature 
of the affection is unknown. Dcjcrine and Solla8 have fo und hypertrophy of 
the primiti ve fibres with mulliplieation or lhe nuclei of all the mu~clcs, 
including the diaphragm, but not the heart. rrlie 8pi nal cord and the nones 
were intact. F'rom .Jacoby's latest studies it is doubtfu l whether t he~e t:hangcs 
in the mw•cle:.:. arc in a ny way character istic or peeuliar lo lhC' d iscnse. J. 
Koch, howcYer, has found, "in addition to Lhe mm•rlc hypc r·trophy, clegencra
tiYe and regenerat ive changes present, which he t'Onsi<ler:; sufficien t to accounL 
fo r the myotonic d irnrder . Karpinsky ancl von BcchlerC'w, from careful 
urinary examinations, regard the affection as due lo an aulo-inlox ica lion of 
the muscle li~:;uc, caused by some faulty metabolism. No treatment .for the 
condition is known. 

V. PARAMYOCLONUS MULTIPLEX 

(JI yoclo nia) 

Defi~tion.~An a ffect ion, described by l<'riedreich, characterized by clonic 
conlrachon_s, chiefly of the muscles of the cxtremitie::;, ocC!mTing either c.-ou
stanUy or 111 paroxsi"rns. 

The cases ha\'C been chiefly in males, and the disease ha~ followed emo
tional disturbance, f~·ight, or strain ing. The contractions are u~ually bilateral 
and. may vary Crom lif,t{ to one hundred and fifty in the minute. Occasionally 
tome s~asms occur. J hey arn not accompamccl by any sensory disturbances. 
Ju lhc mlervals between the a ttacks there may be tremors of the muscles. In 
t he severe ~pa~ms lhc _ moven~cnts may be very violent; the body is tosscrl 
about, and it is so111cl 1mcs difficult to keep the patient in bed. Gucci has 
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<lesnih<'fl a family in \rhid1 llie affect.ion has occurred in three generations. 
\\""i:-."' lws also not~11 heredity in four gl'neral i on~. Al'cording to this 

author llic· l's . ..;1·11tial :-;y 111 plom:> arc continuous or paroxysmal cont.ral'tions, 
usually s-' 111rnd1iuil and rhythmical, or mus('les ot11crwisc normal. whid1 
c·Pa:->c d11ri11~ sk1·p. ' l'h f'rc• arc neither psychical nor sensory distnrhant·('~. 
'l' ltl' l·ondit ion is mo!:'l l'OJ11mon in you ng males, and is unall'ede<l hr il'l'at
llil'llL Hay111011d groups this disease with fibrillary t remors, elt.'<'lri(." l'110rc•;.\ 
( l>uli ini's dist•ast•), liC' non douloureux of the face, and Lile eonnilsiH• tit'. 
urnh·r thl' 1M1111• ol' 111.11odu11i('s. believing lhal it. is only one link in a <·hnin of 
pafhologic·aJ ltlall if'l•sl;1{jons in the degenerate. ])::ma. in l!)U:1, diYide<l the 
111yodonias into fiH' groups. In the first he plae:ed paramyotlonus multiplex, 
and to nsidert'd the 1rnn1cs of four somewhat sim ilar affcdions as synonyms 
of the Fa me. 

VI. MY ASTHENIA GRAVIS 

(Aslhenic Bu /bar Paralysis; Erb-Goldfiam's Symptom-Complex ) 

Definition.-.\ di~e<1SC' with fatigue symptoms refe rable to the muscular 
i-y~tcm. dlH' lo failu1·c o( innervation without definite drnnge:;; in muscles or 
nrncs. 

or 180 c·ase' C"n ll ecletl h.r McCarthy, 83 were males and % females. The 
dise<l)o:P is 11rnsl fn•1p1ent in the thin} decade. '!'he etiology is unknown. 

'l'hc lllll:O:(·lrs i111wrrnlCil by the bulb are first affe<:ted-lhosc of the eyes, 
the face, of 111aslit;1tion . and o[ the neck. After effo rt the muscles $how 
fatiguP, and if pt>rsiskd in they fail to act and a conditi on ol' paresis or C'o m
plete par:1lys i ~ follows. All the voluntary mus('ks may bec:ome im'olrnd. 
After rest lhc power is Tce:overed. ln sercrc cases paralysis may per~ist. 'L'he 
m_yasllicnic re<1e:lion of Jolly is the rapid exh aust ion o r the muscles, by Iara<l
jti lll, not by gnhanism . T here are marked re111i.~sion s and flnduations in the 
seYcrily of tlw sy1npto1ns. 

Exarninalion of the ncrrn us system has reveal ed no abnormality. Weige rt 
fouml a thymus tn rn or wilh metastatic growths in lhe muse:les. Jltm, 
Bloomer, nnd :--;(l'C'Pler h:nc described an infiltration or the mu:::;cles and or the 
lhyrn us g!.111d \I ilh l,\1npl10id cells and a proliferation of the glarn.lular ele
ments or the thrn1us. 

'l'he diagnosis is easy-from the ·ptosis, the facial expression, the na~a l 
speech, the r;1pid fatigue of the muscles, the myastlwnic reaction, the <lbtil'ntc 

of atrophy. tremor:-:, etc, an<l the Temark::ible rnriatiom1 in the intensity of 
the ".Yll1Jllon1'. Of' the J ~O collected cases 72 proved fatal. 'rhe patient may 
li,·e many ye:H:-;: l'('C'O\"(• r y may take place. Hcst 1 strych nia in fu ll do!'es, 
mn;.:~uge. and alll'rnall' courses of iod ide of potassiu m and mercury may be 
tried. 

VII. AMYOTONIA CONGENITA 

(Oppenheim's Di'>ease) 

.\ cnngl'nibd nfl'edion d1arnderized by gr neral or local hypotonus of the 
volunt;1ry n111~t1t~. Opp1·11lwim trtlkd till' di:-:en~e 111yafo11io, but thi::; is pho-
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neliC"ally so similar to 111yolonia (Thornstn's <liscaFe) lhai lhc name am~·oto· 
nia. of Engfo,h wrikr~ is prefrrable. 

Uollier and \\'il~on, who have analyzed the n·cor<lcd cm;C'~, girn the follow 
ing definition: '",\condition or cxlreme flaccidity of the muscll'S, a~:-;oC'iale<l 
with an entire lo~s of the deep reflexes, most marked al the limt' of birth and 
always showing a tendency to slow and p1ogrcssi\C amelioration. Thl'rc is 
great weaknc~o, hut no ab~olule paralysis o( any of the mw:clcs. The limh~ 
arc most affcdcd: tlir face i1; nlmosl always exempt. 'The muscles are snu ll 
and soft, but there is no lotal wasting. Contracturcs arc prone lo occur in the 
course of li11w. 'J'lie fnraclic excitability in the musrlc:-; i:-; 1owC'rcd arnl strong 
foraclic stimuli :1r<• hnrnr without complaint. No othrr sylllptoms indiratiYC 
of lesions of lhe llC'l'\'OIHI RyS{C'111 OC'C'UI':· 

Jn Spillcr's c·:u;r no l~Rions wC'l'c fonncl , but in :m _ autOJ_JSY by Rauclouin 
the crlls oC the anterior horns wer6 fonnd to be sma ll, and there were ex
tcnsire changes in the nmsclc fibres, similar to those in lhc myopat..hi es. 

B. DISF;.ASES OF TITE JOINTS 

I . ARTHRITIS DEFORMANS 

Definition. -.\ cfora'c of the joints of doubtful etiology. but probably the 
rcsult ot' inl'ertion . cliaractc rizcd by change~ in thr R_r no,- ial mcmbranl'S, car
tilage. and 1)('ri-nrtirular !->lrncturcs. and ln ~ome ca~es by atrophic and hypcr
trophir drnngcs in the bonrs. A tcnclcnry to a chronic cour:-:c i:'l the rule. 

Long helicYrcl to be intimately associntcd with gout.. and rhcumati :;;m 
( whcncr the 11;1111rs rhrumatic gont and rheumatoid nrt hrilis). t..h!s relationship 
S<'l'lll1' dispro\·e<l. By thr studies of the Bo~ton orthopedic surgeons (Bradford, 
(foldthwail<', and 1.m dt} and of Rt.rangcway8 and hi i:.; pupil s at CambridgP 
(England) \l'C' nre gradually getting a acc-urnt..c knowledge o[ tile an-
atomi(·<ll and c·linitnl for111H of thi~ common T he re j i::; a difference of 
opinion ap; to whPlhcr there are t.wo dii::.Unct or varying forms of 
the snmc disC'}lf'C' included under this hea<1ing. Those who hold the forme r 
,·iew ronsidC' r tlrnl in one diseJi:.;e t.he synoYial membrnncs and lhe peri
arli(·11!11r lil"SUC'S arr pnrtil'11larly affected (rheumatoid arlhritis) and in the 
other <li:-:casc the c·arlilagc and bone (ostco-arthrilis). ' 11hc <lisca~c occurs 
frrq11rntly nm! lo it belong many of the rases icrmrd "chroni c rheumati:im ." 

Etiology.-.\G E.-A majority of the cases arc between t.hc ages o[ twenty 
:rnd fifty. ]n .\, E. Garrod's analrnis or ,Jt)O Cal"C~ ll1rrr \\'('!'('only 'l5 under 
h1'(1llty .\·rtll's oC ngr. ln 1.3 }Wr cc.nt. of the serici:.; of :1,i0 casrs sh.1cliccl by rr. 
::\rd'rnr, thr on:-d wa" brforr the ago o[ tl1irly yca 1·s. In the group with peri
arlinilar (·lurng(•s prrdolllinating the age of onset. is usually lower than in the 
group with spvtial ('urtilaginom; and bony clinnges. 

St~x.- .. \m ong Ua1TO<l's ca~cs there wcre .-i 11 in women. :More than half 
or lhr SC' l'i C'S of Th lcrrac \\·(•re rnalcs. The incidence as to SC'X is influenced by 
fhC' inf'!u sion of the ('::tReS or ~pondy1il.ii:.;, of which a large maj ority is in mal es. 
ln w<HnC'n n (·lo~c a:-soc-in1·ion with the menopause lrns been noted. 

j oin~l 1 ; 1;~~:1~:;~: 1 ·i:~ t> ~ j;{• 1r::P:~~1 ~t':'~ 11 1 sl:~11;;·.~di';~ ;~:·i~~1~\~~·~1~~~8 ~1'~1~11~~~· t~: ~:~1!i1~ ~ 
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'1rc•n Ill n family may hp nrfcctC'cl. ln ,\ mrrira thr inridrnc·e in the nrgro is 
T<'iati\t•ly 11nKh lt.•ss than in the whitr. (kl'upation and the ~tation in life 
do not :-.1·(•111 to h~wr any Rpetial influence. 

ExJ>ost 1:1 TO C'OLD. wet antl damp. rrrors in diet. worr~· and c:arC', and 
lo<";il injuril'l"i an· all spoken o! as possible exciting caui::cs. but probably play 
hut a :-:mall part. 

As rcgarch the dews o[ the etiology of arthritis dciorman!'. the one that 
it i:- or m•rrnus origin.is only or historical interest, and the modem opinion is 
that. it is a rC':-;ult of i:.ome in[ectious proces~, certainly in thr majority of 
case's. 

AnTJIHITJS D1ffOlll\L\X!'i A8 A C1moxrn lNFECTIO~r.-Tn recent Years this 
Yil'W hni:. hrcn gainin~ ~round, a\1hough ns yet poi::.itirc bncl('riol~giral e\·i 
<lrnrc is larking. '!'he in f<•d ion mn.r be with a spedfic orga niRm or pNhaps 
wilh rarious oncf-1. Revera\ workers have obtained organisms from the joints, 
and Suggl'Slivr l'C'SUJti-1 hfl\~C (oJJowccl the injection of' cultures in nnimaJs, but 
110 ronslant nssori ation with rmy organism has been p1·0,·C'Cl , a)l(l it seems 
prohal.)IP that U1i~ fo rm of arthritis may be seco ndary lo infection with various 
orgc1 111 s111s. 

Tlw nrnlc on~et, with fcrcr in many cases, the polyarlhritis1 the prrsence 
of en largc•cl ~lnncl~. the frequent enlargement o[ lhr splrrn. the ocru 1Tenre of 
plrurii-;y. cmloc·anliiis, and pNiranlili:: in some rasrs arc :i ll snggestirc of an 
infrdion. T he likrnr:-;s of the lc~ions lo those <lnr to arthritis from n ::pC'('ific 
<·•lll~C'. such as thC' gonocorl'us, is suggr~liH', and also the association of the 
flrihriti~ with <l<."'finitc foci o[ infection in some cns<'s. Ln~l\y. a consideration 
of the form in l'hilllrcn clcsrribcd by Still 1encli:; wright to t.his view, particu
larly in thr widc:-;p1'(1fld enla rgement or the l.vmph gl:rnd:.; and the swelling of 
tlw sple('ll . The son recs of in fectio n may be mnn.r : tonsillitis, suppurat ion 
in the na sa l si n uses, chronic bronchitis, pyorrh«'a a!Ycolnris, pelvie di::;1;>ase 
in womrn nrnl proslfllic disease in men; the possibility of ch ronic inf<'clion 
from the i11tc:-:linnl tract n1ust be considered. rrhe infective theory o[ ori gin 
is gaining mlherrnls, lhough it sti ll la tkl:' positive demonstration. 

:i'H E'fA BOLIC.-\\'hi\c the nutrition su ffers in man y cai::es thcrc dors not 
sC'l'rn n11.r eYidc1wc to sup port the Yicw that the di sc;se is primarily due to 
disturbanc:e or mclaholism. Metabolic change:.: are probably ~rcondary j ust as 
arc the troph ir l'llangrs. 

Morbid Anatomy.- T hc u:.:ual dei::criptions a rc of the latr stagrs of the 
1fo•<'ase when extensin' damage has occmTC'Cl, for there hnn• been few oppor
tunitiC's to study the early rhang<'5, although more fr e<1t1C'nt operations have 
rxtrn<lPcl our knowlC'dge of them and radiogrnphs haYC aidt'd mueh. There a re 
tlirr<' main formF; of clrnngC' : (1) Lesions principally in the i::ynm·inl mem
hr:ml'S ancl pl'ri-articular tissues (the so-ca lled ThC't1111atoid arthritis). (2) 
with al rophic· l'h::tnges in the caTtilage and bones predominating, and (:l) with 
Jtypol'lrophy and OYN;trowlh of bone (so-called oslco-arlhrilis). 1'hc first 
n;Hl ~rc-oml nre :-;rrn mo~t frequently in the joints of thC' C'Xir('lllities. lhc third 
in tl!l' spin('. \\'lwthC>r thrsc aTc dist inct clii.:cases or diffcrrnt manifestations 
of tla• :-oillll<' di~ra~e it is difTieuH lo ]n many ra~rs all forms of change 
arr founcl, whirh r;pcnks against the that there nre two cli8tinct diseases. 
r111ic l'in1n.!.("l'l'i in g(' IH'rat flrl': ( 1) Rffusion, which ii,;; not coni-;ta nt ond shows 
no :-:pp1·i:li rt•Hlurc·~. (2) C'hnng(':-; in illC' synovial rn embrrme. These are in· 
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fhrnimalory :.ind often htl'rnorrhagic at lhe on:--el. 'l'herr may bC' marked 
t!Ji(·krning nnd proliferation o[ the ~)'llOYia\ fringe!' with the> formation of 
,-illi- Yillom; arthritis. P) T he capsule and i-;urrounding tissues nrny be 
infill rllll'd and lllll('h swollen. The pcri-artil:ular ti~s\H.'s Rhow infiltration and 
swelling-. :rnd the enh1rg{'111(•nt of the joint i~ more oflen due lo 8\\'l•lling about 
H than to hony c·hanges. ( t) Cart ilage. rrhi s may show erosion, ulteration, 
!llrophy. or proliferation. The carti lage may disappear enti rely, but the 
C'hangt'S art' ol'tcn Yery irregular and uneven and tlH' carti lage may he rt'pla<•ed 
by fibrous li:--su(• or by bone, the latter being mo~t commo n nl the cdgr or thL~ 
cartilng''- 'l'hC' rarti lagcs may be ~oft and g radually ahsorhccl or thinned (lhis 
oflrn brgins oppo~iiC' lhe point of grC'atest inYOIH•ment or the R)' ll OYial mem
Jmuw). (·>) Rone. Thi8 may show atrophy or Yarying graclc. I f Uw cartilage 
is complel<• ly ah:::orbcd the surface or the bone often becomes hard and ebur
nalcd . In lhc form Rpokcn of as hyperlropliic there is new bone f'ormnlion 
whi«h is most common al the edge of the articular surfaces. ln the hip joint 
this may form an irn?-gula r ring of bone about the joint cav ity. rrhc common
est P\amplr of on•rgrowlh of bone is seen on the so-called "1 lebe rden 's nodes," 
whith are bony 011lgrmdhs at the terminal intcrphalangt'al j oint~. There 
may hP drpo;.;it of new bone in the ligaments, partic:ularly in the spine. Pro
lif<•1·ation of hone usun]\y occu rs nt the margin~ of file joints in the form or 
irrC'g11lar nodu}(•s-lhe osteophytes-which may lo<.:k I lie joints. '11he forma
tion of bone may al~o ()('(·Ur in ligament:-;, espe<.:ially or the sp ine, which m:iy 
bf' c·1rnn:- ded into a rigid bony col umn. Bony ankylosis rarely occurs in 1.he 
peripll(•ral joints, but iR tornmon in the spine. 

' l'here 111;1y be exlensiH SC'co nda ry changes. :i\I uscular atrophy is common 
and may appear with great rapidity. 8ubluxalion mny occu r, especially in 
the knC'e and finger joints. The hands often show great deformity, particu
larly ulnar deflection. Conlractures may follow and the joints become fi.xed 
in a flexed po;.;ilion. Neuritis and trophic di sturba nces may be a;.;sociated; 
the n(•urili~ is Romctimes due to direct extension o! the jnflammatorj' process. 
Subc:uLrnC'ous fibroid nodules occc1sionally occur. 

'l'hc radiographs show the changes very well. Erosion of the cartilage is 
easily seen. Jn Orn type with predominant peri-articular changes the carti
lage and bone often !-lhow little alteration. The oce:nnence of va rious changes 
in clilfcrcnt joints or C\'Cll in the same joint is common and bony change may 
occur with mnrkt>cl inrnh'emcnt or the peri-articular tissut•S. 

Symptoms.-' l'he om:el ma.r be acute or gradual. ln the acute form a 
number of joints may be imokcd, there may be high fe,·er and the whole 
condition bP suggebtiYe of rheumatic fC\·er. In other cases the om:ct is acute 
in one joint and others are inrnlve<l a few days later. \\'ith the gradual 
onset one joint is ntlacked and others follow. Some cases are between and 
may l>e te rmed subacute. In cases with an acute onset the attack may n ot 
pcrfl.ist very long; with the cl1roaic on::;et the duration is usually prolonged. 
rf he tlC·ute Oll~et OC'('l\l"S more frequently in the form in which changes in the 
soft part~ p r('(lominntr. 

AB'l'llBl'l'IH.-ln the acute -form the joints arc swollen, tender. and hot to 
the toueh, but tlo n ot often show marked redncfl.s. ' l'lit>rc may be effus.ion in 
fhe Iargrr joinl~. Pa in is a marked feature <incl is inrreasc<l by movement 
the patient u:-:trnlly taking the position in whie:h he has the i reatest ease: 
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When a joint il-\ ontC' attal'krd, the proce~s dot':-: nol sub~ide quickly, and \rhcn 
th e arthritis lc);~t·ns $OlllC change remains in thp joint which. howc\'cr, mar be 
YNj' 8light.. The joints of the spine, c.-.pc('ially in the c1..·1·ri«al region: arc 
nJ'tC'n inrnhcd in the more ac:ule form~, arnl in Uw:-e Uwre i~ rarC'ly any per
nianent change. The tcmporo-maxi11ary joinl is ofkn inrnhcd, and arthriti::; 
here is always !-'uggestiH' of this cli~ea:-c. The hancl8. wlu.•n involn•<l, 8how 
very c: han.1('f(• ri sti<.; <:hanges. 'I'he knuckle joints arc red. i-.wollen. tender. and 
:how limitation of motion. The fingers a rc oft(•n inrnhcd; !:iwclling of the 

~~~;~~~:.:~la,:~~~~ rfi ~~~ls t~ 8 t~~m Ji1~~~r~vi l;a ~t i1;~l~u{~ ~:~~~ati; (i1~1~c1}~i<:~1 i (~:~II~:~~;. g~~ ~·r~ 11~ 
lerminal joint, is <!Om mon. 1I1hc knee jointR are ortrn imohrd wilh pain, 
rffui:.;ion, liniilation of moUon, and later vi llous arthritis or subluxation. 
T hickening o[ Ilic capsule t1f-1t1ally occurs ea rly. 

In the hyperlrophie (ostl~a-arlhriti s form) lhc process is rarely :ts a<.:ntc 
as when lhc pcri-arli tular parls a re particularly inrnlH•d (rhrumatoid ar
thritis ) , bu t is wrnally polyarticular. The lcl'lni nal finger join ti::, the hip joint, 
and the Rpinc arc especially affected. Pain ii-; usually a marked fcalu 1'l', and 
the loca l featu res arc not i::o marked. The pro<:e8s is more likely to be 
chron i<:. 

11 rnEHIJtX'l-i XoD1·:H.-Thcsc arc small bony outgrowths (" litlle hard 
knobs"'- 1 lche rdcn ) ut the tcrmim1 l plrnlaug('~II joi n l~, whith (/;.•\·elop gradu
ally al Ilic side~ of the cfo;la l phalanges. 'l'hcy arc 111u('h more common in 
women titan in men. ll ebcrclen says i.tl1('y ha\'e no tolllll'l·lion with gout, 
heing foun d in prn•ons who h<H'e ne,·er had it:' yd tlwy arc often reganlccl 
as jnclil'aling gout. In the the joints hl~ swolkn, tPnder, and 
8ligh tly red. p;ulicularl_y when 'l'hc pa in irnd ~welling may 
come on in the j oi nl~ a t long or follow Sometiu1cs they arc 
the first 111anifestntio n or a genrra l arlhrilis. dii.;tribulion is not 
alwuys regular and thry arc often largest on the fingerti most 'l'hcy 
arc often found in pnticnls, the arthriti s in wlio:"e other jointi; i~ the other 
form. 'l'lie eornli l ion j:; n ol curable; bul therC' i ~ this hopdul l'C'n lurr-!hc 
~ubjects wli oi-c nrlhrili~ begins in this way rarely hare ~C'vcrc involvement of 
the large r jointi'. T hey ltrt\C been regarded. too. as :t11 indiealion of longr"ily. 

The MO N-.\HTIC t' L.\H FOBM affects chiefly old personF, and i~ Fec n particu
larly in the hip and shoulder. It it" a lcntieal with the g('Jll'l'ill di:1e;.1:-;c in ib; 
analomital [('afur('~. ' rhc mul'eles show wmting early and in the hip thC' con
<li tion ullimatC" lr bec·o111eH lhai cle:-:crjbed as 111or/J11s co.rn' stnilil'J. 'l' IH':-:e c:a~es 
seem nol jnfrC'q.urnlly to follow an inj ury. 'J'i](.'Y differ from the polya rtitu
lar fo r111 in ote·urring chiC'fly in men and al a later pC'riod of life. 

THE \ '1mT1 n1n1~ F o1rn U''l'olld!Jlilis).-'J'liis may Ottur alon(' or with 
itl\'Ol \'em cni 0£ the peripheral joints. \\'i lh the acute polyarthritis of the 
periph era l joi nt!-1 the sp ine may be in \'Ol\'ccl, bul there is usually 1~0 permanent 
change. \\·ith lhc hypertrophic form there is often bony prnlifcralion an<l 
rn 111c spi1rnl rigidity results \rhich may im·o!Yc the whole spine or only a part; 
in the lattc>r case the lower dorsal and lum bar regions suffer rnot-\l frC'quenU_y. 
The condiliou not inrnlrc more Lhau a few \'ertcbnc. '!'he features arc 
a:-:; \;1riablc Hf-1 in pcriphrral joints and there may br 1Tpl':lfed ;1e:ule at-
hwks or a steady prog1'lt-\siYc proce.;;.::;. ]n the gt'neral spine inrnl\'('lllClll lhe 
rilJt" 111ay be fixed, the thorax immobile, and the brcnlhiug aLdomiual. 'l' hl'l'C 
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arc two rnriclicl:5 of the general inYohcmcnt which are so111d1111L·s n·ganll'fl 
as special diseases. lu one (mu Bcchtcrcw) the 1:1pi1w nlo111• i~ imohcd, 
and there arc pronounced ncn·c-root symptoms-pain, ana•silll':-.ia. aln111l1y 
of the muscles, and ascending dcgcucralion of the c.:ord. Yon Jh•d1h·n·w 
thinks it begins as a meningitis, leads to comprc~~ion of the 11cnc root:-:, loss 
of .function o( the spinal muscles, atrophy of the inlcrH'rlebral dii.:k~. and 
gradually ankylosis of lhe spine. In the olhcr-i:ilriimpcll-}Jaric lypc-ll1c 
hip :rntl shoulder joints may be imoh,cd (~pondylo!'c rliizomCliquc). and Lite 
ncn·ous symptoms arc less prominent. Both appear to Uc form!" of arthrili:; 
dcformaus, and should ncjthcr be regarded nor described as i::.cpnrate disca:;es. 
8pondylilis deformans is more frequent in males than in fcmalcl-i, and trauma 
probably plays an hnportant part in its etiology. L oc11 l jnrnlrcrncni is par
ticularly common in the lumbal' region and may cause s<.:iatie:a aud a great 
Yancty of refe rred pains. Pressure on the ncr\lc-roots c:ausc pain, 
par:.rsthcsia, and atrophy of the muscles. j\foyc111ent o[ the spine usually 
reslride<l . 

• \ HTHHJTJS DEFORUAKS JN Cu1LDUEN.-8omc ca:;rn~ rC'sc1nblc closely the 
disease in adults, in others there arc ve ry striking diffcrern.:cs. A Ycry intcr
l'f'ling Yaricty has been differentiated by 8till, in whic:h the general enlarge
ment of the joints is assoc:iated with swell ing of ihe lymph glands and of tho 
spleen . 'l11ie omct is almost always before the second dentition, and girlt' arc 
n1orc frequently affected than boys. 'l11H.' symptoms complained of are usu
all.v slight slilfness in one or two joints; gradually others Ue<:omc inrnlncl. 
The on~ct may be acule with !crnr or even wilh c:hill$. 'l'he cnlargrmcnl of 
the joints is due rnlhcr to a general thickening of the soft ti:-;Rucs than lo a 
bony en largement. The limitation or lllO\'C lllC11t may be extreme, owing lo 
the fixat ion of the joints, and there may be much mus<:ular wasting. The 
enla1·gcmcni o[ the lymph glands is mosl striking, irn.:rcases wHh fo\'cr, ::i nd 
may be gene ml; even t.he epiirochlear gJancl::; may be as large as hazel
nuts. The edge o_f the spleen can usually be fell below the costal margin. 
Sweat ing is often profu~c and there may be ana:-1nia, but h eart compliea
lions nrc rare. The children look puny and generall y show arrest of <level~ 
opmcnt. 

GENEH.\L }i'J~A'l't.:rms.-1'emperature.-Ju the ae;utc attacks this may rise to 
10·2° or 10;)° F., but is frequently lower and often pcr~h;ls for weeks wilh 
a maximum about 100° }""'. The 1mlse is usually rnpid in proportion to the 
foYCI', the most frequent range being from no to 110. Uardiac changes arc 
found in a small proportion of cases. Glandular enlflrgcmcnl is common and 
may be general or espec ially marked in the glands Tclatcd to the afi'eclcd joints. 
rrhe spleen is enlarged in some cases, the frequency being greater in t.he 
younger paticnli::.. Subcutaneous nodules oecul· in a few ca:;cs and arc some
times lender. 'l'hc blood oflcn shows a slight amc111ia, which is not as marked 
as might be expected from lhe appcaranc<• of lhe patients. There is rarely 
much increase in the Jeucoeytes and the difl'crcnlial count shows 1)0 pecu
Jinrity. rl

1
he 1lri11c does not i;:.how nny change of moment. The sli·in sometimes 

shows irregular areas of yellow pigmentation, cspccinlly on lhc face and anus. 
It may have a g losBy appearance OYcr t.hc afl'ec:lecl joints. Prorusc sweating 
oi the lrn nch nncl feet is common. The refle.res arc u~ually incrcasccl in acute 
case$ and a return to normal is of gootl 8iguifi..:auce. They arc so1J1ctimes 
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ab~l'nL 1\lu~cular alro11h.11 i:-; common and soml'limcs adrnnc.:es \'Cl'Y rapidly. 
H is mosl marked in the hands. Twitching o[ the mut"dcs is not uncommon. 

In i:;omc patients the L>ony atrophy is rnry marked. 1L1Jiis is most common 
in frrnalc~. Jn thc:--c dbmrµanization of the joints occurs and the carti
lage rapidly cfo:;appcars. These cases usually progre8s rnpidly downward. 
This atrophy is lo be di~linguishcd from that due to disuse. 

Cot1H8E.-Ueneral J.Jrogressive F'orm.-'l'his oc<:u1·s in two varieties, acute 
and thronic. rrhc acule form may resemble, at its outset, onlinary rheumatic 
fc,·cr. There is involvement or many joints; swelling, particularly of the 
synovial sheaths and burs:E, but not often rc<lncRs; there ii; moderate feyer 
whic:h is often persistent and may be from 9U 0 to 100° F. for weeks. The 
pulse rate is usuully high in proportion to the fever. ] n lhis form there may 
be repealed ac:utc attncks, perhaps at jntcrvals of j'C'ars, or there may be 
rcpcate<l altncks in rnrious joints. These usually leave ddinile changes, 
which rnay be slighl at first, but tend to fr1crcaso with subsequent attacks. 
Acute cases may occur at the menopause. Some cases progrcs:. Yery rapidly; 
they lose wri g ht and strength; atrophy and arfhrilic deformity are marked; 
and they sugge::;t. a progressive septic process wilhoui ~uppuration. 

'rim chronic form is the most common, although mo~i of thc~c Jia,·c had at 
some time an acute attack, especia lly at the om:el. The first symptoms are 
pain on movement and slight swelling, which may be iu the joint ih~elf or 
in the peri-articular sheaths. In some cases the l'ffu!"ion is marked, iu others 
slight. ~rhe loca l condit ions vary greatly, and periods tlf imprO\ement alter
nate with attacks of swel ling, redness, and pain. ~\l first only one or two 
joints arc affected; gradually other articulations arc j1wolret.L and in extreme 
cases every joint jn the body is affected . l)<lin is an cxlrerndy Yarial>le syu1p
tom. Some cases proceed to the most extreme deformity without ~e"erc pain; 
iu others the su ffering is very great. particularly at night and during exacerba
tions o[ Lhe di sease. There are cases in which pain o[ an agonizing charncter 
is an nlm ost constant syrnplom, qui le apart from the occurrence o[ acute dis
turbances. Pain has an jmporlant influence in the produdion of deformity, as 
it binders movement and the joints are kcpl in the po:::.iiion of greatest case. 

Gradually the shape of the joints is g rcully ulte rccl, partly by lhc thick
ening of the ca psule and su rrounding tissue$, perlrnps by the pressure of osteo
phytcs, and often by the muscular contraction . Jn moYing the affected joint 
crcpilus may be felt. U ltimately the joints may be completely immobile, not 
by a true bony a nchylosis, although it may be by the osteophylcs which form 
around the articular surfaces like ringbouc jn the horse, but more often from 
adhc~ions, and pcri-arlie;ular thickening. There is ofi~1 an a{'utc atrophy of 
the muscles about the joints and atrophy from disuse usually supen·encs, so 
that conlraclurcs tend lo flex the thigh upon the abdomen ancl the leg upon 
the thigh . rrJierC are ('flSCS with rapid rnm;cu1ar wasting, symmetr_ical inrnhe
rnent of the joints, increased reflexes, and trophic changes, wlllch strongly 
suggest a crntral or.igi n. Numbness, tingling. pigmentation or ~lossi~1ess of 
the ski n . ancl onyC'!na may be present. In extreme cases the patient is com· 
plctely helplcsR, and li es w~l!1 lhe 1cgs drawn up. th? arms fixC'cl, anf~ all the 
art icu l:itions of the extremities fixed. Fortunately. 1L often hnppens 111 these 
sercre general cases that the joints of the hand arc uol i-:o mu{'h affecletl, and 
the patient may be able to knit or write, though unable lo walk or use the 
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annR. Jn many ('asc:-::., afler inrnhing lwo or thn·t· join!:-1, tla• di:-:l•ai-:1' hl' 
comes arrested, and no further clCYclop1m.'11t occu r~. ,\ 11wjonly ol' l111• JW
ticntR finally rcaC'h a ciuieH·cnt f:inge, in whi1:h Uit'Y arP fr('l' from p;1i11 :111<1 
enjoy excellent health, suffering only from the inMm1•ni1·1wc ~nul <:rippling 
nctc::t-arily assoriatcd with the disea~e. Coinc:idt'nt cdl'1 1dion~ nrc not un
common. Jn the adiYc ~tage lhl' patients often :mlfor from d.n•pep:-:ia. whi1.:h 
may recur at interrnk L\._ small percentage show rardim: h•:.;iom;;, and the 
pul~c rale is u~ually higher than normal. 

Diagnosis.-Thc cases with an acute onf:.cl may be diflic:ull lo db·•tinguish 
from rheumatic fcL1er. The aITected joints are n1rcly as lender '18 in rheu
matic fever, and the smaller joints arc more oflcn inrnhcd. rl'hc pn•t=.cne:c or 
thickening in a joint, rapid muscular atrophy, a relali\·cl_y high pul~c rate 
in relation lo !he fe\'CI' (in the <lbSE'llCC of cn<locarclitis), ancl lJic ah~CllCC Of 
marked re~ponsc to ~alic_rlale rnedicalion speak against riH.'Ulliatit fe\('1'. TJH~ 
<1iagno~ii-: from 9onorrhaYtl arll1rilis may be difiicult, but in thi~ the ~mall 
joinls arc usually not attacked so often, and after an 0 11 1-<d wilh polyarlhrilis 
the majority ol' the afft:'c:ltcl joints usually dear. Jc;ning om' joint parlitularly 
inrohecl. This rarely ou.:u1·s in arthritis <lefor111a11s. ~\ L·arc•ful ~(·ard1 l'or 
gonococci is a grc':tt aid in diagno~is. ln the t:hroni(; ~lagc• then• may be 
('Onsiderable difli(;ully in dislingui~hing this di~('MC from uu11l. This is par
tirnlarly marked in either disease without markl•cl joint d1ang('t-:. The t"tucJy 
ot' the ralJiographs is particularly helpful and marked peri-arli(;tilar c:han~e6 
speak for arthritis dcfonnans. The finding or tophi or the r:4i111alion of lhc 
uric acid excrdion may girn the diagnosi<.: of gout. It is iniportant in dis
tinguish sub-de/laid bursitis from the mon-a1 lil'ular form in till' tihouldcr; 
the radiographs :.ire a great :iicl. rl1hcy lll'C a!~o important in the rctognilion 
or di~ca:-c or lhc sacra-iliac joint and lul•rrcu/o.<;is the lti11-joinl. ~pct:ial 
importance alh1('hes lo lhc diugno8is of the spina l ' l'hrn• is 110 dif-
fi('ulty in lhr e:nsc or genera l inrnlvement, but with local ('h<1nges in the lower 
spine it is not l'O easy. Pain on and restritlion of m0Yc11w11t arc i111porlanl; 
the pal iC'nl. is careful lo limit any motion of lhc ' l 'ubert:ulO!~is of tile 
f:.pinc 1·arely offers any difliculty, especially with 

Prognosis. - Thc age, genrral circ:u1nslances .. l·hnrac·lpr of tl1L' patic'nt, the 
extent of damage lo the joints, and the variety o.f change are all irnportant. 
The outlook i8 not as dark as it is usually clcsc:ribcd. Jr tile source or inft'l'
tion cau be found and properly treated the prog1101<is i:; t'lltoun1ging. In 111any 
patients the disease runs a certain course, and. if they l':tn be broughl through 
it \\'ith a minilllUIJl or damage. lhc ultimate Outlook is good. ] 11 tltC' f'ol'lll with 
peri-artirnlar elrnngcs predominating, early diagnosii:;, lrrafmcnt of thr pnint 
of infeC'lion, the pn•f:.er\'ation of good nutrition, and a paliPnl \\'ho ii-; willing to 
fight arc all l'llC'Ouraging fadors. 'I'he outlook in tht' eases wilh lhe acute 
~ttad.:s is 11:-;ually better than in those wilh a more rhrnnil' progn t"SiH' tour:--e. 
Hapid mu~('ular atrophy is of import. Ca:-rs in wom(·n \)(•ginning about 
the menopause ~hould always a gra\'e prognm:.is. Hap icl ;.11.h<lnl'l'llll'llt in 
the joint drnog'IS is sc~·ious. Jn the form in ehildr<'n the 011\lnok is nol goocl, 
but some r~'('.O\'l'r entirely. 'fhc group with lll<lrl.;ccl h.ypcrlrophit· <:hangl'S 
(ostco-arthr1t1~) i1su111ly do well. ] lcbcrden·r; nodes arc pt•rnrnnl'llt !Jul in 
th r largl'r ;joints il i~ rare f'~r the con(lition lo <Hhunc-c lo :1hsolutc <:;·ippling, 
allhough lliere may be co11s1dcrnble interference willi Iunc:tiou. 81Jomlylitis 
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ran•ly adrnnc·C'R to completl' immobility of the "hole spine. The outlook is 
g~111d in the llJ(:al (':\Sl't', but dep(•ntls 50JJll'\\ lial on lhl' o<·t•upation :111tl po::s1-
hilily Of furtlH•r lrnlllllil. '!'he general l'.Olldilion o( lhe J>ll{i<.•nl is alway~ of 
irnporlornl·1• in 1·sti111afing the outlook in any ('J.lsl'. Jn those with mc_~rket.l 
nr1·rnus fl';lftirl's tlw prngnosiR is not goo<l. 

Treatment. - JI 11d1 depends on proper manag<•nwnt arnl the pe~simistic 

~\~~itt 1~:.1(~
1

<1 t i1:1(·11~1111 c·~·! ,';s;,~~i~~~gu n( ·~'-~~.;1.~-~ t 1~1~ i :~~i \~~·~c·~ n~ r;:«~·,~::1\.:u t'~ 11;~~1 s:~ :~:.~.11 :'.~i1~~f ~~ 
atll·1llioJJ to tl1c' gc•m•ra l c·ondilion, and CYery C'ffort to limit the damage to the 

{~:~1 ~ ~i· sp:: ~~i11i s'' ~ ;.c; ~'. n s ~.'~~~~ n;:;~ ~1:t" ~l~e~1l1~:~~~ .,0 1~ n\l,1e t l~~('l't:.C':~ :· n~:,\~· ~.\' d li li.:~~~~1~~;~ i;~ 
thi:-; (('~pl'C"iul!y r 11slridion of diel and lhe giring of ~atie:yl:it1.•s fol' long 
pl'l'iods) is 11i-.ua!ly li1rnnful. 

Houuc 1~ 0 1~ IN FEC'l' ION_.-'l'h is should be care fu lly searched fo r and, i[ 
fo11 n1l, properly lrcaled. lf lhe tonsi ls are diseased !hey should be remored . 
. Anl1:-:tn•plo('ou·11s sp1·u1n lrns bcC'n ll:-C'd, and in so111e ca:::f's with bene>fit. 

f:E\111\I, .:\ IE.\H t 1n::-;.-'J'hc p:llicnt :::.houhl be kcpl oul of doors as mue:h 
l.IR j)O'+ih]l' and C\'el'y l'ffOrl made lo imprOYC the gCDC'l'l.ll heaJlh. rfhc diet 
should lw the mosl nourisliin .~ pos.~ibJ ,. . 'l'hc mistake of culling down the 
protPins is oftl'll rnadP. H0gard must be liacl lo lhe digC't<ilion, and il is more 
ofb·n tht• carJ,ohydratrs which should be reduced. \\'nler should be freply 
gin1 11. as r liniinatinn i~ irnpodunt. T he bowrl:; ~hou l d be kept opM1, J1Hl for 
this Uw :-nli1ws ar<' ll~l· ful. It is imporbnl lo see tlrnt the palicnts are warmly 
clad in t"o!tl \\'l':ltll('r an<l guarded a,g-ainst t"hilling. JI ydrotlterapy is useful 
loc·ally in the form of C"lm1prC'~~P::>, bul the hol bath treatment, 5lo oftrn g-iwn. 
mot"e fn'fjllf'lli 1." dOl'S harm than good, pa1licubnly in aeule car-;c::;. Baths. 
wlu·n takf·n. :-hon Id I)(' of YCr.v short <lurat ion. In more chronic ci1 ~es bathing
is HH!H'linu'R or rnlur. ~l!a8sage is especially useful in the w~es with syno\'ial 
and p(•ri-arti(·nliH and in them lllolion should be used early. 
Cli11111lf' is of ya]ur in RO as patient able to be oul of doors and is saYed 
fro m rapid chang('s o[ lem pera!ure. 

~ f1·Jll(' I N".\L.-' l 'llerc is no drug wliiC"h ci::scn lially influences ll1e dii::ease. 
Tiu• R;di(·ylalt•H nwy bC' 1111 aid in relicring pain, bul Hhould not be gi\'en for 
Ion~ prriods. 1 ron, nrsrnic, and iodine a re oftr11 usdu l. ' l1he iodide of iron 
in half <lrachtn ('! r. <'.) <lOH:s should be gin__.n pNi::istently and alternakd wilh 
Fowlc1··:-; ~ol11tio11 in fhe drop doses. l odinc may be gh·en as the tincture in 
do:.;<__.~ of lwo or thrC'c drops. PotMsium iodide is :::-ometimc~ of ntlue when 
gin'n for ~t long pNiod. 'rhyroid and thymus gland extrads gin'n per~isl
enl h· are ~ornrtimC'~ hcnefieiul. For the pain il is neC"e:-~ary to gi,-e drugs. 
alth~ugh 10<·:11 111(•:1:::.urcs should be used as much as po~~ilile. There are many 
whi(·h arc.' :nnih:1lilt:. ,\ spirin (gr. x. 0.6 gm.), guaiacol carbonate (gr. v, 
0.3 µ-m.). ;rntipyrin (gr. iii. 0.2 gm .). and somC'time~ codl'ia (gr. l/~J are 
11 st•ful. ) lorphia !'hould not he giYen on acco11nl of the danger of a habit. 

Loe \L.-(a) l'Re of the joints must be gornrned by the condition. \\·hen 
the c·:nlilagc and hones arc not im,oh·ed. passi\'C motion nnd massage arc 
u~cful. fnllowecl lalt'r by rnotion . The patient should be taught simple 
c:xC'rc·i~l':-'. \\' lwn llw and bones arc imoh-cd,_ n'it is usually a1.hi~a-
ble for ;1 timr. l ~\'rry Rhould be nuatr to amid ('Onlruelure and <l1s-
plitt"t'n11•11t. nm! in !hi~ tlw u~e of splints during the night i)o\ ofll'11 valuable. 
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C:rnlion P-houhl hr ('X('J'(·i;;:rcl in 3(hi:-ing- rompl('tC fi."Xafon. rrhis is sometimes 
n~efol for i-;horl prriods in the ostro-ar1hritic form. but may rcirnlt in fixation 
in lhC' otlwr rorm ancl i c::. u~ually not tt(hisable for it. (b) Cowif('r- irritation. 
Thi-= is 11s11:1llv an nicl. nnrl lhr P<H]llrlin rnulrry. blisters. mustard, ancl iodine 
ma_Y hr 11..;(·tl. lt i-.: m•nally hC'ttC'r to u~c li.!!ht counter-irritation frequent\~, than 
i:.:rrerC' ::it lon .Q'(' r infrrwds. (r) TTypenpmia. rrhis may he ac:tin', and baking 
is a f:norilC' mrthocl, hut it shonl<l not he gin:-n for more than thirty minutes 
nl a limr. rrhr trmpernlnrr should hC' ns 11igh ns the pat ient ran stand. Pas
sivr h,vperrr>min nm~' he m:.rd for n short -period al first, nnd l11tr r for nrn.n.\' 
hours nt n lime>. ( d) TTydrolhrrapy. Tlw prrsif.denl ui::.C' of comprcs~rs is 
oflrn 0f vnhu'. 'Plwy may hr -pul on in thr C'Y<'ni n!! nncl left on all night. 

Suna rCAT, :i\fE,\Sl ' J:J ·:R.-rl1l1C'sc arc useful fo r the correcti on of clcformilies. 
l n the raRc of villous nt'lhritis operat ion is ustrnlly inclicatcd. ln the group 
with mnrkecl h,rpNtrnphy of bone removal of lhc outg rowths may be helpfu l. 

SPECIAL F OHMH.-(a) Jlcberden's nodes. Avoidance or irritation and in
jury is irnportnnt, and in the case of pain the use of compresses is helpful. 
(b) Spondylilis. During the acute stages rest js essential and sl10ulc.l Uc 
secured by a plaster jacket or simple apparatus. Jn the milder forms firm 
slrn pping may give rclicL Trauma should be especially avoided. (c) Knee 
joint. In many cases a simple elastic support is useful and may save the 
joint from injury. 

YACCINES.-'rhrs.c Jrn,·e not proYed of great value, but in a few cases the 
m:e of a polyvalrnt antistreptococcus serum has been of benefit. 

Arthri tis Secondary to Acute Infection, - \\'hilc the majori ty oi cases 0£ 
arthritis are ~N·ondar.y to ~omc form of jufection, it is important lo recognize 
that thrre are rnrious forms. (1) Those wit.h a definite bacter ial ca use, i:nch 
as gonorrhff'al or tuberenlous arthritis. These usually have fai rl y well defined 
fen! ures. ('?) ~l 1 ho~e sccondnry to infections of do ubtfu l etiology, sue: ii as 
~c:il'lel fever or mrnslcf' . .In some of t.hese the ~nthr itis is d ue to a secondary 
infection . hut jn othe rs it appears to be <lne to the specific cause of the dis
easr. (3) Arthriti8 secondary to definite infections in which there is no 
evidence of any orgnnism in the joint. rl'hese are comparatively common and 
are diflicult to designate. For example, arthritis, which may not be sen1 re 
and subsides rapidly, oecurs with an at.Lack of tonsillitis or influrnza . Jt has 
been suggested Urnt these might be termed "toxic" or "tox:rmic'' arthrifo;. 
The term "infectious'' arthritis, sometimes applied, is not a salisfaelory one. 
The ca~s in this group usually clear without ]caving pC'rmancnl damage. but 
it is po~sible that if long continued they may result in the changes included 
under the heading or arthritis deformans. 

" Chronic Rheumatism."-This lerm <lcsenes mcnlion brcause it is so 
commonly used, but il is a question whether its relention is justified. Tlwrr 
is no uniformity in its usage and it is applied without discrimination to all 
kinds of arlhr itis nncl frequently to conditions wh ich hnve nothing to do \Yilh 
the jointR. T'ainf11l conditions of the joi nts, TI1USCIC'S, fa~cia>, boneR, and 
ncnrs .nrC' all lermccl "rh011111ati:->m.'' 'l1hcre is no disra~e rnli ly to which the 
term can be applied, and it woul d br :m alhanf.nge to give it. up entirely. 



llYl'El:'l'IWl'llI(' Pl'UIO:\ ,\H'l AHTJlllOl'.l'l'llY 114:3 

II. INTERMITTENT HYDRARTHROSIS 

Tlif' <·ondit inn wa:-; cl('~('l'ibrd by Perrin fo 18-15. and there are about 70 
ra~t·s ~m n•1·onl (<:nrrod). 'J'hc affection is charaderizl'd by a remarkable 
p~riodu: _ SWl·lling- of 01w or Sl'H'ra~ of the j.oints without feyer~ The swelling 
111.iy tak~· pine:(' with ~rral rapid1t~-. and tht•re may C'\l'll he a scn~i1lion of 
wat~·r l'l!~hing jnto thr joint. There arc usunll~· pain and still'nc:-;:-'. 1'he 
1wr1orls 111ay hr from trn to twchc dnys, or a month or C'\'Cn lhrrc month:'i . 
::\Jany of llu• c·a:-;i•s hrnr hrrn in 'romrn nnd somdimrs with marked hr~Lericnl 
~.r111ptn_ms. \\"hile some of tl~f' cases are SC'eondary and only rep;·rscnl a 
pli.:u:" rn tlH' t>rnlufion of Y:ir1011s articular Jc>siorn;;, lll(lre nppcnr:-; to br a 
pnm;Hy form rh1n;1('{prizrd hy n pC'riodic swrlling nncl nothing C'l~C' . ] t is 
~O.lll<'li11ws thr joi.nl rqui.vn\rnl to Quinckc"s crdcnrn nnd nrn.y he n::::socintrd 
·.r1lh C'l',Vllwnrn, With nng10-llClll'Ofic ccclcmn, a11d in OJW oC C:arrocl'R pa!il•nls 
llwrc wns nl tlw !'<lmc lime ci1·r11mscrihed CX'cll•nrn of lhr lips nncl cyeli<ls. 

~it::~.11:~ 1 ~:~/1~ 1

1
1

1~ ~l~11:~~:1l:.ri 1~1i:~~t~C'~;1 a~lff~~~.~~~ 0 ~1'~~:n1~:~~~1~1t~sis is not good; the 

C. DISEASES OF TTIE BONER 

I . HYPERTROPHIC PULMONARY ARTHROPATHY 

Definition.-.\ symmrlrical enlargemrnt of lhe honC's of thr hands and 
fert. and of the distal <'ncls oi the long hones, OC'c·u1Ting- in ns~ocintion with 
crl'lain chronk diseases, particularly affections of the lungs. 

Hamhrrgr r in lSR!J rrporlcc1 a condition of nhnonnal lhirk ening of tlir 
long hon<'~ in hronc·hirctnsi~, and the next year Mnri c clr~rriUccl other caRrs 
and nanwcl thr eondil ion . 

Etiology.-Clu bhing of the fingers, 01· the Hippocratic fingers, rcprrsrn t 
a minor manifrstation or lhis con<lilion. 1[any vnril·ties occur; indeed, Uwre 
is n. monogn1ph with :-;kcklicR or some thirty or forty forms. ll is mcl wilh 
prrlrnps most conslantl y in congenital clir-;c;.1sc of the hr:nt, in tubrrculo~is 
:rncl in othrr nn't,c-tio11s of lhc lungs. pnrlicularly bronchicdasis, in congrnital 
syphilis, in ehronic jaundic·r, and in other clironir nffrrtions. ln thoracic 
ane11ri~:n1 it may inrnl rr onl.r lhc fingC'l's of one hancl. It usually comrs on 
wry slowly, but ca~C'S hnrC' been clc:::cribrcl of an acute appearance within a 
WL'tk or a fortnight. Jt may <lisnppcar. ThNe is no bony altcrntion, but thrre 
is n fihrous thickening of lhc connrdirn ti~~11rs wilh turgci"rrnre of LllC' ns
srls. Th<' condition is br no mrnns easr lo rxplain. 'l'hr mcC'hanic·al effect 
of cnn_gcstion, thr usual 'rraturc. rxplains the henrt ancl lung ras.C's. but not 
tho~c of congC'nilal ~.rphi li s and clis.ea::.cs or the lirer, in whirh thiR is not 
prcsrnt. Othrri' ha\·e atlrilmlecl it to a toxin. 

Marie's synd ron1C' i i;; met wilh: (1) ]n disr:isrs of lhc lungs nnd pleura. 
Thi s was th~ cnsc in 1:1 out of .l:i rascs eollrdrd hy 'J11iayN. and in GS of 
Wynn 's 100 rascs. Rronchi{'C'fn~is h; !lie mo:-;t common, lh l" n pulmonary 
tubcrrulo:-::is nrnl rmpyrma. 

('2:) Otlw r affrrl ions. s11r·h ns <'hr<mic diarrhCC'a, chronic jaundice, nephri
ti~. ;ind c · 1irl!~<·nit:il :-ypliilis. 



l\Jaric reg .. mls lht· prO(:l':.:3 as resulling from illl' aL~orption of toxin:.: <:aus-

~~!1.a '~1~:~~o~~~t1~~~ ~l\l,~~~·s r :~~~;·t~c :~w~~ r~~~\~!)1 ~tc~s n~·elot~\w f ~:::~~;.'re ~~;l~L' ~1\u i(;11~s i ~t~:~·~,~~ 
arn] ulna and the nwtnl'arpals. more rarely the lowt·r end of the humC'ru~, and 
the lower ends of the tibia anil fibula. 

Symptoms. -The aJfec:iion C"omcs on gra<lually. unnoticed by the patient. 
Jn other cm:('~ ihC're i ~ grC'at sensitiwness or the ends of the long bones and 
of the fingC'r:\ and toes. In one of my cn:-::es this was pre::;ent in an extreme 
degree. 'l'hc fu lly dewlopc<.1 condition is eas ily recognized. rrhe hands are 
large. tlic tcl'minat phalanges swollen, the nail s largr and much c:urYed. 
Similar changes oc·e:ur in the toes, and the feet look large, csp('cially lhe toes 
and tlie malleoli. rrhe bones of the fore-arms are diffusely thickened, par
ticularly 11C'a1· the wrist, and the tibire ancl fibul~ <ll'C greatly enlarged. Some
times in adranccd ('ases both ankles and knee-joint:; KLrnd out pi·orninently. 
rrhc hypertrophy rarely affects the other long bones, though occasiona11y the 
cxtremilit'S or lhr liumerns an<l frmur may !Jc i1wolvecl. 'rJ1e bones of the 
head urt• not attad.:t•tl. Kypliosis may occ:ur'. 

Diagnosis. -' l'herc is rarely any Uitiicully, as the picture presented by the 
hand~ and frd diffC'n~ f'rom that in aeromcgnly, an<l in prae:tirally all cases 
it is a secondary condition . 

II. OSTEITIS DEFORMANS 

(Pagel's Disease) 

De:finition.-A chronic affection of the bones characterized by enlargement 
of the heud. dorso-cen·ical kyphosjs, enlargement of Lhc clavicles, spreading 
of lhe ba:.:e of the thorax and an outward and forward bowing of Lhe legs. 

'!'lie affection was described first by Sir Jam es Paget, in 1877. 
Etiology.- ln Ilic genernli:t.ecl form iL is a. rare disca.~e. only two cases 

occurring among 11\)out ;W,000 medical cases al the Johns Il opkins Hospital. 
l hine sC'en three or four instances in prin1lc prae:tice. The e liology of the 
disease is un known. 1\lolher and daughter ham been afl'eclcd. Some haYe 
regankd it as lurtiC', ot hel's as due lo the a.rtcrio-sclero~is, whic:h is a constant 
lesion. H nwy po~~ibl.v be due to pencrsfrm o[ some intl'rnal scc l'clion. 

Pathology.-'l'he "kull. 'Jline, and long bones are chie fl y affected, those 
of the fac·t', hands and feet are less involved. ' l1hc sku ll may be as mu('h a~ 
three qnark·rs of an inch in thickness, and .its circumference is increased 
Jn one of Paget's c11s('S it memmred 71 cm. The shafts or the long bones 
are greatly tlii<:kened :rnd they may weigh twice as much as a healthy bone 
of the ~amr length. 'L'he femur is bent, the c·om·l'xity forward; the tibim may 
Le hug(• and rnry rnudi bowed anteriorly. The bones of the upper extrem ities 
are less oftrn ilnolH'd, the spine shows a marked kyphosis, somelimPs partial 
ank_ylosis; the pl..'lvis is broadened. 

The }ll'O('C'SS i~ a rarerying osteitis wLich gradually inrnl\'e:; the centre 
of the bonr~ with the formation of Ilowshi p's 1acun::e, Havcrsian spaces, 
and perfomling ca nals. rl'hcre is also new bone formation, both subperiosteal 
and myclogcnous; the latter process gradua lly gains, and so the bones thicken. 

Symptoms. - 1l'he <li:-;ease begins, as a rule, in the sixth decade, someti mes 
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with rhP11matoid paim::, but more frequently the patient notices firt-it that tlie 
lu·ad liegins to enlarge, so that he has to buy a larger hat. 'I'heu his frien<ls 
notic·t• tl1:1t he is growing ~horter, and thal the legs are getting more and 
mor(' howNl. 

There> is a painful rnrict:· of the di~rase with great sorene"s or the arms 
nn<l l(•gs. whid1 may be> much worse at nighr. ll eadache, bronl'l1ili::., pigmenta
tion of the skill, ham been noted. rrhe reduction in ~tature i8 very remarka-
ble; OIW Of my patients Jost };J incht•S in height. . 

Diagnosis.-' l'he di::.ease is readi ly l'C't·ognizcd. The fare differs from 
nc·ro1111•gnly, _in" hi <· h it i:) ornid or egg-8haped with the large encl down. while 
in Paget":-; dist-'<-IH~ the face is triangul<ll' with the base upward. In a iew 
~·a:'t'S Uw di ~ra~c rnny be limited lo a few bones. There is a ,·ariety, o[ which 
] ha\'C r-:C'C'll three exarnph.1s, ln\'olving the libiJ? and fibuhe alone, and :none to 
n slight ~xtenl lhr femurs. 1"11 hese bones g radually enlarge, are bowed nnle4 

1·iorly and lalernll_y, so Urn.l the only obvious features are n reduction in heigll~ 

with o r the leg:->. 
There al:-;o a Yaril'ly which is sometimes known ns tumor-forming m~te i-

lis ddormans, in whith lhe bones are much deformed wilh multiple hyper
ostosis tmd new growths. ':J1he relation of this lo Pagel'r; disease is doubtful. 

III. LEONTIASIS OSSEA 

Jn a remarkable c-omlilion known as leonliasis os.o:;ea there is hyperostosis 
of the bone:i ol' lhe cranium, nnd someti mes tho:-;e of the rare. The de~cription 
i ~ largl'ly baM·d upon the skulls in musf'm11s, l.rnt Allen Starr has rncently 
rt'ported an in~hlll("E' in a wolllan. who p1·csented tl slowly progre:-:sing increase 
in the sizC' of lhc head. face, and neck, t.he hard and soft li~=--m•s both being 
affo1.:lt~d. I l e hn:-; applit•d lo the condilion the l(·rm 111egalo4 cephaly. Putnam 
st:ile:-; lhal. tlw clisea~e begins in e~nly life. oft.en as a resulL of injlll'y. ' L1 here 
nrny \jp o;,.;tcophyt ic grow ths from lhe outer or inner table::1, which in the 
latter situa tion ma~ ghe the symptoms o[ tumor. 

IV. OSTEOGENESIS IMPERFECTA 

(Fragilitas Ossium) 

This is a systemic disease of lhe ietus in which the normal osseous deYel
opment docs 1;ot occur. Al bi~·th there is ma1:ke<l fragili~y of all the bones. 
' l1here may haH' hC'en intrn-uterrnc fractnrf's which lutn~ 11n1led and show large 
callu:-:l'~. · 'l'lw c:\ln'mities arc often bent and deforrned. The main feature:-> 
nre dt'fedin• th•H'lopn1Pnt of the cranium and fragility of all the bones. IL was 
thou ght 1hnt dt>alh nhrn,rs occurred, but Nathan has i: hown t~iul some of the 
JHllil'iil ~ :-:.un in' .11ml _that ~he bones bcc-orne ~rrner n~ the ~h.ild grow~ old~r. 
Tn ·iil 1111 · 11{ c·on;-;1~l~ 111 using every proled1on agami:.L lllJnry. F1actmes 

uRut1lh' 11nilt' r<.>a<lily . 
. 7l 



1146 D!Sl~AS l•:S O•' ~'JIB LOCO~fO'l'OR KYK'l'J.:111 

V. OSTEOPSATHYROSIS 

(Fragililas 08sium. J, nlJsf1·i11's l)ise"se) 

Definition.-A rare affection charaderizecl hy nbnormal briUlcncss of the 
boucR. 

Jn t.hc aged t.hc bones get thin ancl frngil0, and ihr samr Jrnppcns in many 
chronic wasting diRC'rt~es nn<l in the ins;rnc. In oslrop:o:athyrosis lhc general 
health of t.Jic palieni j ~ excel lent aml lhC' frndUl'f'R fol\ow \"Cl'.Y trifling in
juriC't.:. as a sl ight blow, or pnll, turning orcr in brd, or in the Rimple ad 
of chewing Ilic pBlirnt may J'rcJc:iurc thr It is more common in tl1e 

period of life, nnd many of the case:=. children reprcRen l the <·ondition 
spoken of-osteoge1wsiR imperferta-buL l!i('rC a rc eases in whi(·\i it \i;1:-: 

conlinuccl 111dil old age. rl'lic numbe r of frnrlurC'H \\'hiC'li a patient may ha\-l' 
may <1111011111 to Oil(' hundred 01' JllOl'e. rr hc frndlll'C'S lllllY !Jr p11i11]('SS nncl heal 
readily; lhcre arc rnrrly any C;Omplication~. nnd in a cnsl' rcporlecl by B. 
8achs the condition was af.lsociated with genernl 11111sc·u lar atrophy anc.l poly
uria. 

VI. ACHONDROPLASIA 

(Chondrodystrophia Feta/is) 

Definition.-A dystropl1y of the epiphyi:::ral cartilages due to connective 
ti~sue invasion from the pe riostcnm, in conf'eqncnrc of which tlir epiphy~es 
and cliphysrs arc prrmalurcly unitcc.l and there is foilnrc of thr 11orn1al growth 
of the long hone's. In ronsrqncncc the bl'eomc clwa r fs with normal 
hrads ancl tn111kR. but :-;hort, st u mpy 

Descr iption. -AC'l10111lroplnRic dwarfs arc easily l'C'C'Ognir.rcl. rr hey arc Wl'll 
11ou rir;lwd and :.:.lrong-, ancl of average intclligenre. Their· heighf v<lrics front 
3 to 4 feel; lhc head an<l trun k are or about norma l si7.e, but lhc exlrrrnifir::. 
cne \'Cl')' short, lhc fingers, when the arms arc al lhr ·s icle:.:., rrnrhing liU\r 
below the crcsL of the ilium. '!'he imporiant point in clingnosi:.:. i~ th;1t in 
lhe shorlnef'S or thr limbs it is the proximal srgmenls whic·h i"ll'C sp<'c·iaJl~· 
involved, the humcms and femur being even shorter than the 11111~1 and tibi;1 
(rhizornelin) . 'rhc limbs arc eorn;idcrably bent, but this is more nn c>·rng
g(1ralion o( normal Clll'YCS and abnormalities in the joints lhnn pnlhoJogJt.al 
run·es ns in rickets. 'l1he fenlurcs of rickets are ahscnl. The hand is ~horl. 
nncl has a trident shape, since the fingers, which are o[ almost equal length, 
ofkn diYc>rgc somewhat. rr110 root o[ the nose is cleprr~sC'd, thp hac:k flat, and 
the lumbar 1ordosis abnormally deep, owing lo at iHing rorwnrd of the Rae rum. 
rl'lic> S(·apul;:c nre short. the fibul:r longc>r than the tibia:-. an<l lhr pehiR is con
lradrcl; hence, the number of these ens.es rcporl.cc.l by ob:-;trlric·ian~. TTNeclit,r 
play' Jillie part. 

Pathology.-Analomirnll.v i( is a dys( ropJi.,· of the epiphyeral 
l lw rells of wl1irh arc irrcguhrly ,:;ratlercd. anc.1 Liv ground :.:.ubsl:rnl·PR 
vadcd by ronnedivc liRsues From lhr periostcum, which semls in lxrnds of 
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fosues acro,g lhc end of lhe diaphysis. 'l'be de>elopment of the bones with 
a me111branouii malri_\ seems normal. 

\ · ird1ow d{·sc:ribl·<l the di!:'-ease as fetal cretinism, others as fetal ricket~. 
or late naturally its origin has been associated with <.1i~turbance of the pitui
tary fnndion. or o[ its hormonic relations. On the other hancl, iliurk Jansen 
or L('yden. jn a rcC'enl monograph (1912), brings forward C\"idcnce lo show 
tlwt it n'sult~ from a disturbance of the direct and in<lirect amniotic pres-
5\ll'C', and he hrings it into relationship with a number of other fetal mal
formations. I le states, loo, th2t the anatomical eYidcnce is against changr~ 
in the ~el ln t urrira in the di~easc. But it is an argument in favor of some 
ns~oC'itiled cli:-;lurlmnc·c of lhc pituitary gland that achondrophtsics often show 
pr('cocious Rexual dcvclopn1ent. 

VII. OXYCEPHALY 

Definition.-A cranial deformity associated with exophthalmos and im
pairment of vil'ion. 

Description.-The cond ition, known as lower or slee71lehead, is character
ized Ly great height of the forehead, sloping lo a pointed Ycrlex, with feebly 
marked F.upraorbilal ridges, and the hairy scalp may be raiF.ed above the nor
mal lc\'el, looking as if perched on the top of a comb. 'J1hc intelligence is 
unimpaired. The condition is usually present al birth, though in some in
stances il deYclops from the second to the sixth }·car. As this cu ri ous growth 
of the heacl proc'C'C'<.h, heaclae:he may be prC'seul, exophlhalrnos den•lops, an<l 
the rision beeomes impaired, clue to progre:-sive optic atrophy. Smell is often 
completely loi-iL '1 1\ie cleformily appears lo be due to premature synostosis 
of C"ertain Htdurrs, notably the i::agitlal and coronal. As a result of the pre
maturr union of these two sutures the growlli of the vault of the sku ll i5 
l'c•strided in hoLh its nnlero-poslerior and tranverse diameters, and lo acco111-
mocinle Ilic irwrcn~ing bulk or the brain a compensatory increase in height 
takes plaC'e. Evc•nltrn lly the nnterior fontanelle clof;ef;, but therp is reason 
to think lhnt tlii::; occurs at a later elate than lhc nornrn\ 1 and its former s ite 
is marked by a slight protuLerance with thinning or the bone. (Morley 
Flel"lwr, Qu~rlerl!J ,four. Med .. JV, 1911.) 

The optic neuritis and atrophy are the result of direct pressure exerted 
by the O'rowi na brain nnd may be cornpaied to that of cerebral tumor. As 
y~t we do not know lhe cause ·or this premature synoslo::;is. rrhe condition is 
one for which a decompression operation is indicated. 
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A 12 ; pancreatir, 595; perinephric, i25, 
726; p<'rinrphritic am! pcrita•cal, differ-

Abasia, 1119, 1120. c1.1tiation of, from app<'ndicitis, 537; 
Abdominal scrofu la, 177, 178. p<'riurethral, 12:1; pl'riurethral, in bilhar-
Abdominal tuberculosis, 177, 178. ziasis, 28:;; prost:itir, srpticop)·a•mia. fol· 
Abduccns nerve. (See Sixth nerve.) lowing, 52; putrid bronchitis and, 624; 
Abe!uctors1 paralys is of, 1050. ~ctro-pharyng<•al, 16li; rclro-pharyngeal, 
Aberrant thyro ids, 8 7.1. in glandular fc\-cr, 3 ·e; rupture of, 
Abortion in acute yellow atrophy, 560; in pyuria and, 6.~ ,~; suhpl.i rcuic, 604, 605; 

relapsing fever, 263; in small -pox, 323; tropiral, ;')~t{, G'l 1
1 

!lb•). 
in syphili s, 277. ALsccs!'C'S, cmbolic, Ul; miliary, in acuto 

Abo rtivo cc rcbro-sp inal fc.vcr 1 112. cndocnrditis, SOO. 
Abscess, nlhcromatous, 8·13; following per- Acanthoccphala, 310. 

£oration in peptic ulcer, 495j hrpatic, in Acardia, 83'.!, 
amcrbiasis, 239, 210, 2 1a; in acute su p- .\carus follitulorum, :l l O. 
purati l"c gasrritis , ITS; in :.1ppcncl icitis, Acarus s1·nhiri, am. :HI. 
534 , 535; in cholrra Asiatica, 136; in Ac<:rssory 5pasm, I0.)~- !054. 
glanders, 2:i3 ; in pyclitis, 714 ; in sup- Accessory thyroid~. SiJ. 
purath·e tonsillitis, 16i; in typhus fever, Aecphalol'ysts. (&c Jlydati<l cysts.) 
~55 ; in ycl lo\\ fo,·er, 360; .Jacksonian Acctonuria, 433. 
epilepsy duo to, 108--t; metastatic, 5 1; Aeholuric ktrrus, congenital, 558; spleno-
of brnin, Bacillus coli in, 48; of brain, mrgal~- with. Rlli. 
bronchicctasis and, 62ij of brain, defi- Achondroplasia, drfinition of, 1116; cle-
nition of1 1015-1018 ; of brain , diagno- scription of, 1116; pathology of, 1116, 
s is of, 1017; of brain, et iology of, 1015, lHi. 
1016; of brain, following putrid bron- Acbromatopsia in trr1ttmalic hysteria, 1117. 
chitis, 624; of brai11 1 follow ing sca rlet Achylia in p<'rnirious a.noc-mia, 736. 
f e\'Cr 3::m; of hrain, gangreue of t he Achylia gas lri1•a 1l('r\'osa, ;3 12. 
lung and , 651; of brain, in influenza., Acidosis in d iahc>!t'S mC'llitns, 4:l3 . 
118; of brain 1 in measles, 347; of brain, Acno due to b romid1's, 1086; fo llowing 
morbid anntomy of, 1016 ; of brai11 , small -pox, :122; in constipation, 5'16; 
symptoms of, 10 16, 1017; of bra in , treat· rosacea. in alroholi~m, ;{!)lj, 

ment of, 1017, 1018; of broad ligaments, Acromegaly, dl'fi11ition of, 890; et iology of, 
peritoniti s due to, 60:~; of kidn('y ( pyo- 890, ~91; 1rlyl'osuria iu, 892; symptoms 
nephrosis), 712 71.3; of kidney, pyur ia of, Sfll, 8fl:?; IH'atuwnt of, 89:?. 
and, 687; of li \'l'r, complicating- amre· Actiuomy(·osis, n•n•bral. 2:l:~; cutaneous, 
biasis, !:?II; of li\·cr, diagnosis of, 585, 233; dl'finition of, 2:12; f!iagno!iis of, 
586; of Jiw•r, ('f iology of, 583 5Si; of 234; digl'iitin'. 2:;~, 2:1:J; l'liology of, 
Jh-er, in ba('illary dysrntery, 128; of 232; modC' of infection in, ::?;l2; morbicl 
focr, in typhoid fel"cr, 26; of liver, lo· anatomy of, 2a2; of tho thyroid, Sil; 
calizccl per itonitis a nd, 60lj of li \·c r, pulmonary. :?:J3; symptoms of, 233 ; 
morbid :rnalomy of, 58:!, 584; of liver, treatment of, 231. 
pya>mi<', ;Jll:J; of liver, symptoms of, 584, Acupunctur(' in lumbago, J 131. 
585; of Jh·er, t rcatml'nt of, 586, 587; Acuto bulhnr par;tl_ysis1 f/31. 
of Jung, 6.32, 6.33j of lung, ac ut e plastic Acute yellow atropl1y, 557; albumosuria. in, 
pleurisy in, 65--1 ; of lung, fibroid changes 686; ch>finition of, 5.i!l; iliagnosi:i of, 
due to, GIO; of lung. hremoptysis in, 560, 561; ctiolo1ry of, 5.39; fatty Ji,·er 
6:~6; of lung in typhoid fever, 13; of and, 590; hn•maH•mc•sis in, 507j morbid 
ly mph g lands, 6i2, 6i3; of mediastinum, anatomy of , :nn, !'i(iO; pho!iphaturia. and, 
675; of 1•ws<'IC'8, in suppuralive myos itis, 691 i s~·mptoms of, ."JOO; trcatmeut of, 
1128; of parot id g land, 46:l; of spleen, 561. 
885; of spleen, caso of, in dysentery, Addison's disease, amemia. resembling, 

1H9 
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739; asthcnia in 1 865; "chromaffin sys
tem" in, 863; definition of, 803; diag
nosis of, 865, 866; etiology of, 863; in
testinal catarrh in, 51i; morbid anat
omy of, 864; pathology of, 863, 864; 
pigmentation of the skin in, 865; prog
nosis of, 866, 867; symptoms of, 864, 
865; treatment of, 867; tuberculous peri
tonitis confused with, 181. 

Addison's kcloid, 1125. 
Addison's pill, 28 1. 
Adductor paralysis, 1050 ; in lead-palsy, 

405. 
AclCnie, 747. 
Adcn it is, acute, in ch ildren, 386; cervical, 

176; iuscarlctfevcr,339; tuberculous, 
174,175;tubcrcu lous,ccrvical,2ll;tu
bcrculous, ge11crnlizcd1 17.31 176; tuber
culous, local, 176-178; tracheo-bronchial, 
li6. 

Adeno-c:ircinoma of the stomach, 409. 
Adeno-Jipomatosis, 453. 
Adenoids, 468-471; following measles, 346; 

hypertrophic emphysema, following 1 646; 
treatment of, 471. 

Adenoma 1 causing intestinal obstruct ion, 
541; of kidney, 722; of pituitary gland, 
891; of pituitary gland, malignant, 
1013; of thyroid, 871. 

Adherent pericardium, 767-769; chronic 
cardiac jnsufficiC'ncy due to, 786; mitral 
incompetency and, 818. 

Adhf:sive pylcphlebitis1 5G2. 
Ad iposis dolorosa1 452, 453. 
Adipos ity, cerebral, 453. 
Adolescence, albuminuria of, 684, 685. 
Adrenal therapy in Addison's disease, 867. 
Adrcnalitis, luemorrhagic, 868. 
Adrenals, g lycosur ia and, 428 i hyperplasia 

of, 864, 867; hypoplasia of, 86.t, 867; 
in Addison's disease, 86'1; tumors of, 
868. 

JEropbagia, 510. 
Mstivo-autumnal type of malarial fever, 

248-253. 
Afcbrilc typhoid feyer, 18, 33. 
Afferent. system, diseases of, 913-927. 
Ageusia, JO.J9. 
Agglutination test in typhoid fever, 36. 
Agnosia, 981. 
Agoraphobia, ]109. 
Agrapbia, 979; in motor aphasia, 981; 

in visua l aphasia, 980. 
Ague, 248, 249. 
Ague cake. (See Spleen, enlargement of.) 
A inhum, 1127. 
Air-hunger in diabetes mcllitus, 433. 
Akinesia algera, 1110. 
_A.koria,514. 

Alastrin a.mas, Brazilian, ~n6. 
Albinism, in l<'prosy (.~re Lepra. albo); of 

the lung, 617. 
Albuminuria, 681; due lo hremic changes, 

685; febrile, GS:>; fu11ctional, 6b.Jj in 
acute Bright's disea!:le, 69R, 69!1; in 
acute yellow atrophy, 560; in appendi
citis, 534; in artcrio-sdcrosis, 845; in 
chronic parcnchymatous nephritis, 703; 
in diabetes, 434; in diphtheria., 67; in 
erysipelas, 56; in crythrremia, 758; in 
cxophthalmic goitrC', 879; in gout, 420; 
in mumps, 351; in purpura, 753; in pye
lit is, 713; in Haynau<l 's disease, 1122; 
in rheumatism, :37::>; in rubella, 3J9; in 
sc:ulctfcvcr,a:rn,:i;37i i n small-pox, :122; 
j n to nsi Ii i tis, :~8 L ; in tricbi n iasis, 299; 
i n typhoid fc,·cr, :rn; in yellow feve r, 
359;1ifoinsuranceand,687;ofadoles
ccncc, 684, 6~;); prog-11osis of, 686; with 
definite lesions of tho urinary organs, 
686. 

Albuminudc retinitis, 1029. 
Albumosuria, 686; in acute yellow atrophy, 

560; myt•lopathic, 696. 
Alcohol, a<·11lt' gastritis due to, ,177; acute 

bt'morrhagic pnncrcatitis aml, 59-1; aor
tic incompetency due to1 809; caneer of 
the slomach aml, 498; chronic parcnchy
matous nephritis due to, 702; chronic 
gastritis and, 479; epilepsy and, 1081; 
fat.ty ]i,·er :JtHI, 590; in arlcrio-sclcrosis, 
843; in gout, 418; in scptico·pyremia, 52. 

Alcohol poisoning, policneepha li tisin, 1014; 
toxiearnaurosisin, 1030. 

Alcoho li c ci r rhosis of lhc li ver, diagnosis 
of,579; differculi:JtionofsplC'nicanro· 
r.~ia from, 888; etiology of, 576, 577 i 
morbid anatomy of, 5i7, 578; prognosis 
of, 5i9, 580; symptoms of, 578, 579. 

Alcoholic neu ritis, 10~3, 1024; treatment 
of,J026. 

Alcoholism, acute, ~rn6i chroniC', 396-398; 
ehronic, proliferath•e peritonitis and, 
606; delirium trcmens in, 398, 3119; diag
cosis of, 399; differentiation of cerebral 
apoplexy from, 997; differentiation of 
urremic coma from, 696 i epilepsy and, 
1080; Korsakoff's psychosis in, 397; 
meningism in, 951; prognosis of, 399; 
vsychosis polyncur itica in, 397; treat
ment of, 39!J, 400; ''wet b rain'' in, 
397. 

Aleppo boil, ~6J. 
alcxia, subcortical, 980. 
Algicl form o.i pernicious malaria, 253, 254. 
A lkaline treatment of rheumatic fevH, 

379. 
Alkaptonuria1 454, 692. 
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~l~!:::;;,:~:~~j;~~~'.~~:~~::. ::;:a;n 
9

:J~~atic 
"'!;~:~~::~~:1;:~,~~·~~1:~~:J1~~;~ ~~o~~pt: 
Amaurotie family idiocy, 939. 
Amblyopia, 10:-W; crossed, due to lesion of 

the angular gyrus, 1032, 1033; in Ray
nau1l 's di!-iC"ase, 1121. 

Ambulatory form of erysipelas, 56; of 
plague, UO; of typhoid fever, 15, 33. 

Amenorrhrea. in acromcgaly, 892; in chlo· 
rosis, i:3:1; in chronic ulcerative tubcrcu· 
losis,191. 

Arnctto's blood picture, 534. 
".4mncsin 1·crhalis," 980. 
Amreba dyscuteritP, 2:{8, 230. 
Amwbiasis, compli<"at ion and scquclro of, 

2-11; <kflniliou of, 2;n; diagnosis of, 
2-U, 212; distribution of, :!37, 2:38; mor· 
bi1l :rnatomy of, 2:rn, 210; organism of, 
2:~8 1 2:~!1; prognosis of, 2-12; symptoms 
of, 2IO, 2-11; trcatmC"nt of, 242, 213; 
'J'riehO('('phalus dispar and, 309j tropical 
ab5t'CS8 following-, .3S3. 

Amo:bic dysentery (sl'c Amrebiasis); acute, 
2I0,211;ehronic,2Jl. 

Am<t'bic h<'patitis. (See AmCI!biasis.) 
Amphisloma, 283. 
Amputation uC'nromala, 1027. 
Amyloi1l tleg1..'llt.'rnlion, ascitcs and, 610; in 

chronic interstitial pneumonia, 641, 642; 
in dironic ulr<'niti,·c tuberculosis, 190; 
ins,vphitis,26-"l;ofhearl1 275,789;of 
kitint.'yi:1, ii 1, 71'.!; of kidneys, albuminu
ri:L and, Q,'i6j of kid1wys, chronfo parcn
t:hyma!ous 11C'phrilis and, 702; of Jfrer, 
5!l0, 59J; differentiation of cancer from, 
5~n. 

Am.rostht.'nia in neurasthenia, 1110. 
Amyotonia congrnita, ll3;l, ll:H. 
Amyobophi(· latrr:il 8Clcrosis (sec Progres· 

sh-e crntral nm~<'ular atrophy); differen
tiation of ha:morrhagic pachymcningitis 
from, 9·18. 

Amyotropbic paralysis in syringomyelia, 
96.3. 

Anacidity, ner\'ous, 512. 
Amt•mia, acute chorea and, 1067; acute 

srcomlar.v, 72,~, 729; albuminuria in, 
GS5; apln<ttie, 7a5, 738; ascitic fluid in, 
610; hradyrardia in, 777; causing con
stipation. :1·1!>; cerebral, 9bG; chronic, 
cpistaxis 111, GI I; chroni(' i:rastl'itis and, 
..f81li ('\1ro11ic srcondary, 729, 730; con
fusion of, with srptic·o·pya:rnia, 52; dila
talion of heart in, 784; fatty liver and, 

5DO; followinA" hrcmorrhage in peptic ul
cer, WI; following malaria, 25~; gastric 
ulcer and, 4.!ll; htt•1natC'mrsisi11,50i,50S; 

!:~~~~:;}~j~gj~r pl:~:~~~~~~:g~~~I j~l39 ~~ ~~ 
::acquired syphilis, 266; in acute Bright's 
<liscasl', 6!18, 70lj in Addison's 1lisease, 
b65; in aortic incompetency, Sll: in 
arthritis deformans, 1138; in cancer of 
stomach, 500, 501, .304; in chronic 
Bright's disease, 710; in chronic paren
chymatous nephritis, i04; in chronic 
pleuro·pulmonary carcinoma, 6.33, 6.3l; 
in chronic ulcerative tuberculosis, l!H; 
in diagnosis of pulmonary tuberculosis, 
206; in exophlhalmic goitre, Si!J; in 
ha:monhago from the stomach, 508; in 
llodgkiu'i; dis<'asr, 718, 7401 750; in 
book-worm disca8P, :rn:?, 30:3; in Indian 
kala-:.rnar, 260; in iufantilc scur\'y, .Ji30; 
iu lcatl poisoninf,!, -10:~; in lcuka::mia, 
743; in lymphoid IN1k;t•mia, 7-l.); in pep
tic nicer, .J!ll 1 -1!1.i; in polyarkritis acuta 
nc..dosa, 862; in pulmonary tuberculo:-;is, 
201; in purpum Jucmorrhag-il'a, rn:J; in 
rheumatic fo\'er1 3i·I; in ril'kcti:i, -11.3; in 
scptico-pya'1nia1 .j:!; in simple ulcerati,·c 
colitis, 521; in sprue, 519; in s~·philis of 
liver, 27-!, 2i5; in whooping cough, 121; 
infcctirn hremolytie, oral srpsis ;11ul, 162; 
iutestinalcatarrhin,5li;jaundiceand, 
558; li\'cr, 561; local, 72i, 72.1.o; lym
pbatica, i-17; milral stf'nosii:i and, 821; 
muscular incompetrncy iu, 817; neural
gia and, 1090; redcma of pharynx in, 
461; of br:.iin, in ~tokcs-A<lams disease, 
779; of mitH.'r81 bricklayers, tunnPl work 
crs., ::100, :rn1; of spinrtl cord, nrrn; optic 
ncuritbi in, 10:>0; pernicious, 7;;::; per 
nicious toxic <·c11nhinc<l selrrosis in, fM~; 
phosphaturia in, 691; pri111ary (nr \'s!>t'n
tial), 7:W-7:10; primary, Uiffrrrntiation 
of cancer o[ stomach from, :30-1; primary 
eombincd, i;clrrosis and, !l.J:J, !ll I; p~·el

itis :.ind, il2; rl'tinitis i11. Hl:!!l; splenic 
(sec Sp!(•nom<•galy with nml'mia); splcn
ica i11fantum, 8~6; sy~toli(• hrain murmur 
in, 10J6; tllromhosis of <•crrbral sinuses 
aml \'Cius and, 100-1; 'l'richocl'phalus dis
par and, 309; typhoid fever ancl, 20. 

Ana:micnecrosis, 786. 
Anwsthesia, <lenth from, in l)'mphatism, 

SiO; general dilatation of the stomach 
following, -186; dolorosu, in l'ompression 
myelitis, 060; due lo afieetiou of an
terior ('l'Ural nC'n'C, 1060; dul' to in.jury 
to sciatic nen-r, 1061; in atuk eerc· 
bro-spinal lcplonwningilis, fHlO; in beri
beri, 415; in cervical rib prcst:iure, 1057; 
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in focal lC'sions of spinal corcl, 955, 956 ; 
in hrematomye lia, 959; in hysteria, 1099; 
m locomotor ataxia, 917; in neu ritis, 
10_23; in paralysis of fifth nerve, 1039; 
in spina l ha:-mor rhagic pachymeningit is, 
fl48; in sponclylitis, 1138; in syringo
myclia, 965; in traumatic neuroses, 
1117. 

Anresthcsia paralysis, 1025; pneumonia, 94, 
95. 

Anresthet ic leprosy, 153, 154 ; differentia· 
Lion of sy ringomyeli a. from, 965. 

Analytical method of treatment in hysteria, 
1105, 1106. 

AMphy laxis, 72; immunity to tubercu losis 
and, 161; in asthma subjects, 629. 

Anarthria , 977, 978; <luo to lesion of pons 
and medu lla oblongata, 973; due to tu
mor of cercbe llum,976. 

Anasarca, inaorticstcnos is,816 ; in cancer 
of the stomach, 501; in chron ic paren
cbymatous nephritis, 703; in diabetes, 
434; in Hodgk in 's diseasc,748; in mitral 
stenosis, 8'.?4; in myelo id leukremia, 743. 

Anastomo~ is1 nC'rn:, in treatment of facial 
paral)sis, 1044; nerve, in treatment of 
muscula r spasm due to lesions of the 
facial nerve, 10-1 5. 

Aneurism, aortic insufficiency due to, 810; 
arterio-venous, 861 ; causing obst ruct ion 
of the bile ducts, 567; causi ng obstruct · 
ive jaundice, 555; cerebral embolism due 
to, 998; cerebral thrombos is due to, 998; 
cervical rib pressure and, 1057; classifi
cation of, 84 7, 848; compression myelitis 
due to, 060; definition of, 847; differcn 
tiation of mccliastinal tumors from, 
674 j dilatation, 847 ; dissect ing, 850; 
dissect ing, hea led, 851; et iology of, 848, 
849; hrematemesis due to rupture of, 
507; h:rmopcricarclium in, 769; hromop· 
tysis due to, 636; hi story of, 847; in 
locomoto r ataxia, 918; in peptic ulcer, 
492; in wa lls of tube rcul ous cav ities, 
190 ; ind urative changes in lung due to, 
641; l:uncness due t o, in arterio-sclero· 
sis, 816; locomotor atax ia and, 9l8j 
mcsenteric ha'morrhage and, 553 j mili
ary, cerebral htr"morrhage due to, 988, 
989; miliary, hremorrhago from tho stom
ach in, !)06; morbid anatomy and path· 
ology of, 849; crsophageal stricture and, 
474 ; of abdominal aorta, 859·861; of 
aorta, chronic bronchitis and, 622; of 
aorta, pericarditis and, 760, 761; of 
aorta. s imulating pneumo·thorax, 67.1; 
of branches of t he circ le of Willis, 
cerebral hremorrhagc due to, 989; of 
the cerebral arteries, etiology of, 1003; 

of cerebral arteries, morbid anatomy 
of, 1003, 1004; of cerebral arteries, 
symptoms of, 1004; of heart, 829, 
830; of heart, fibrous myocarditis and, 
787i of heart in arterio·sclerosis, 845; 
of hepatic artery, 563, 583, 861; of pul 
monary artery, 861; of pulmonary N 

tery in chron ic interst itial pneumonia, 
641; of renal artery, 861 ; of spleni c 
artery, 860, 861; of superio r mesen
teric artery, 861; of thoracic aorta, 
8.!57 ·859; of thoracic aorta, diagno· 
sis of, 856, 857; of thoracic aorta, 
dilatation, 849 1 850; of thoracic aorta, 
dissecting, 830, 85 1 ; of thoracic aorta, 
physical signs of, 852-854; of thoracic 
aorta, prognos is of , 857; of thoracic 
aorta,sacculated,851,8:)2; of thoracic 
aorta, sy mpt oms of, 854·856; pneumo
tborax and, 85-1 i polyarteritis acula no
dosa, 862j pupil symptoms of, 855; rup
t uie of, and lur morrbage into the spina l 
membranes, 958; ruptu ro of, causing 
meningeal h:rmorrhagc, 989; rup ture of , 
differentiation of aeuto periton itis from, 
603; n1pture of hremoptysis due to, 638, 
639; spina l pachymeniugitis due to, 9-t-6; 
spontaneous, 847; sn rgica l treatment of, 
858; syphihs and, 275, 848; thoracic, 
hype rtropbic pulmonary arthropathy in, 
ll43;traction,849;valvu lar,799. 

Aneurismal varix1 86 1. 
Ang ina, in acute lymphoid leukremia, 745; 

abdominis1 83!); Ludovici, 466; pseudo
cl iph lheritic, com plicating small-pox, 322. 

Angina pectoris1 836; acuto vesicular em
physema in, 650; definition of, 836; 
dilatation of heart in, 783; et iology of, 
836, 837; extra-pecto ral featu res of, 838, 
839; failure of the left ven tri cle and, 
789; hi story of, 836; initiati\·e features 
of, 837; in aneu ri sm of the sinuses of 
Valsah·a1 851; in ao rti c incompetency, 
8ll; in arter io-sclerosis, 845; in dilata
tion aneurism of the t horacic aorta, 849, 
850; majorformof,838 ; minor form of, 
837; morbid anatomy and pathology of, 
839, 840; cedema of the lungs in , 635; 
prognosis of, 84:0; sympto ms of, 837· 
839 ; theory of, 840; treatment of, 840, 
841. 

Angina simplex, 464. 

A~!:~:!~~,l;ti:;H:hl~~~:ir~1 t~~~: r~~~~' 564; sup-

Angioma, hmmatu ria duo to, 682; of brain, 
J OJO ; of kidney, 722; of li ver, 588. 

Angio-neurotic hyd rocephalus, 1018, 1019. 
Angio·neurotic recle ma, definition of, 1123; 

redema of the glottis in, 616; ooclema of 
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A]d~'~::~;::•:~~;1~~f, ~i~",vton>S of, 1123, 

~~=~~11~11;~11~;.(,i;~, a;{~~i.na pectoris, 838 • 

• \nisocoria, 10:16; ilue to aneuris011 8,'.;6. 
Ankylostoma, anOC'mia due to, 729; duode· 

na1,:rn1. 
.\nk~·lostomiasis, diagnosis of, 303, 304; 

distribulion or, :rn1; history of, 300, 
30lj modf's of infection ''ith, 302; mor
bid :matomy and pathology of, 30~; 
parasite's o f, :-JOI, :rn'.!; prophylaxis of, 
30.J; i-;ym ptoms of, 302, 303; treatment 
of,301,305. 

A11ophc lcs, in transm is!lio n of 2•15, 
2·17; protective measures 2.36, 
2:37. 

Anorexia in Addison's di!:1c11sc, 863; in can
cer of tho stomach, 501; in pellagra, 
412; in pulmonary tuberculosis, 204; 
ncrrni;u, 51 11 JlOL 

Anosmia, 10~8. 

fl._utcrior cerebra l artery, symptoms of 
blocking o f, 1001. 

Anterior crural n('r\"('1 affC'dions of, 1060. 
Ant<.rior polio·myC'litis, acute, analogy of 

hNpC'S zostcr \\ilh,D:.!6; chronic,910. 
Authr:tcoc-mia 1 150. 
Aulhrncosis of the li\·cr, 5i6; of the lungs, 

6-121 613; tubcorculosis and, 61-1. 
Anthrax, definition of, l48j bncillus of, 

1481 800; bacillus 0£1 causing gnstritis, 
<Ji9j etiology of, HS, 119; prophylaxis 
of, 150; symptoms of, 1191 150; treat
ment of, .150, 15 1. 

Anthrop hobin, lJO!l. 
Autitoxin, diphtheria., ns a 

measure, 70; diphtheria, ns 
measurc,i2-il;cffC'<:tof,in 
je<:ts, 620; hay fever, 613; tetanus, 

Anti,·eoene, 15-1. 
Anuda, 680, 681. 
".\nxiety conditions" in neurasthenia 

J 108, 11 09. 
Aorta, ah<lomimil, auet1rism of, 895 ; 

ancurism of, 8;)'.?; dilatation of, S-49; 
dynamic pulsation of, 856i rupture of, 
850; splits of intima of, 850; tuberculo
sis of. ~~l. 

Aortic arch, ancurism of, 851. 
Aortic incompclf'11ry1 ancurism of the sinu

ses of \ ·a l8nhtL and, 8.3 1; dif!crentialion 
C"i :ineurism from, 8;36; dilatation anti 
h,vpcdrophy of tho heart duo to, 783; 
dili1tation ancurism of th(' thoraric:torta 
nnd, 8·Hl, 850; effects of, 810, 81 I; etiol
ogy aod morbid anatomy of, SOS-810; in 

1153 
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490; imlicanuri:i. in, 601; inOucnza and, 
118; l<'ad poisoning confuS('d witb, 404; 
lcucoeylosis iu, s:S..J; localized peritonitis 
due to, 60.>; necrotic, 5a2; obliteration 
of, 5:1:!; pcrforativc appendicitis follow· 
ing, 600; pregnancy anti, 53i; prognosis 
of, ;):ii; purpura confused with, 752; re
mote effects of, 536; sym ptoms of, 533-
.3:16; treatment of, 537, 538; tubercu lous 
peritonitis confused with, 180; va rieties 
of1 ;n:!. 

App<'ndicnlar peritonitis, 605. 
A ppendix, in act inom~·cosis, 232; disease 

of, differentiation of int cslinal obstruc
tion from, 5•1'1; in lyphoicl fc \•Cr, 12; 
lesions of, and cholccystilis, 566; oblit
crat. ion of, 5:12. 

Apraxia iii ecrc hral softening, 1000. 
Apro8<'xia, .J6.'l-·lil. 
Arachn ida, parasitic,310,311. 
Aran-Duchcnnc paralysis iu lead poison-

ing, 40·1. 
Aran-Duche nnc type of progressive mus

cu la r ~1trophy, !l28. 
.\rgas monhala1 3 11. 
Argyll-Robertson pupil, l0:>6i in general 

paralysis, !l23; in locomotor ataxia, 915, 
!lJ G, !l19; in neuritis, 1023. 

Arithmomania, 1076. 
Armed tapeworm, 28J. 
Arrhythmia, 771-77.J; in ca rdiac insuffi· 

c icncy, iOO; treat ment of, 779, 780. 
Arsenic, neuriti s due t o, J O::! L 
Arsenic:tl poisoning, aeute, 406; chronic, 

406, 407; chro nic, secondary anremia in, 
7:30. 

Arseniuretted hyd rogen, hremog lobinuria 
dueto,683. 

Arteries,terr>bral, ancurism o r, 1003; cere
bral, block ing o f, 1000; diseases of, 841-
862; i11 aorlic in<:o mpctrncy, 813, Sl4 ; 
in chronic aleoholi sm, :l!l8; in ri ckets, 
11 '.1; spasm of, in migraine, 1088; syph
ilis of, 275, 2i6; l11IX>rculosis of, 221. 

Arteriocapillary fibrosis. (Sec Arterio
sclerosis.) 

Artcrio-sclNosis, abdom inal, 846; albu
minu ric rC'tinilis and, 1029; a lcohol and, 
30S; a ngina. pcctoris and, 837; aortic 
incompetency a nd, S09 ; card iac hyper· 
trophy iu, 781; ca rdiac insufli ciency and, 
792; cardio-vascula r epilepsy in, 1081; 
~creb ral aua:-m ia in, 986; cerebral 
hoomorrbage and, ,988; chronic ca rdiac 
insulficieucy i11 1 786; chronic endocard i
lis and, 804; chronic interacinar pancre
atitis and, 596; corona ry arlery cli sease 
an d, 787; definition of, 841; diabetes 
and, 431 ; due to injection of epinepbrin, 

86-1; etiology of, 841-813; family form 
of, SJ2; gastric ulcrr and, ·t!ll; hnlC'r 
plasia of adrenal cortex in, 867; in atro
phic cirrho!JiS of li\'C'r, 577; in chronic 
interstitial nephritis, 705, 706, 707; in 
gout, 420, 422; in lea. I work('rs, 40.3; in 
pulmonary tuberculosis, 209; inlC'rm it
tent claud ication in, 816; involutiou 
for m of, 842; mitral incompetc>nce con
fosed with, 820; morbid anatomy of, 
S43-845; redema. of lungs in, 6::).3; of 
ce rebral arteries, 100~; of temporal ar
tery in migrai ne, 10881 1080; pcri(':rnlilis 
in, 760; per itonit is tC'l'minating, 600; 
senilo form of, SH; Stokes-Adams dis
caso and, 77!l; sym ptoms of, S<ID, 816; 
sy philis in, 27;); spyhiliti c for m of, SJ I; 
t e rminal acute tuberculosis in, ] ;39; trr 
mfoal iufeclions in, 53; terminal pneu· 
monia in, 9:l; treatment of, 8 16, 8J7. 

Arterio·sclcrotic kidney. (See Ghnrnic in
tcr8titia l nC'ph ri tis.) 

ArteriO·\·enous aneurism, S-Ji, 86 1, 86:!. 
Arteritis, 2 70i obliterans of s piua l cord, 

957; syphilitic, cerebra l thrombosis due 
to,008. 

Artery of cerebral hre monhagc, 9S7. 
Arthralgias, saturn ine, <105. 
Arthritic purpura1 7f; l -753. 
Arthritis, acute, acuto chor<'a and, 1067; 

acute, in scun7, <J H>; and ccrebro-spinal 
meni ngiti s, 11 :3, 1J 5;; Bacillus co li and, 
48, chron ic, in pulmonary t.nbcrculo
sis, 209 ; complicating amrebiasis1 2 11; 
go norrhrea l, J23, 12·1; h&mo ptys is with, 
636; in acuto diffuse myelitis, 967; 
in bronchi e<:tasis, 627; in lobar pneu
monia, 91; in measles, :1 16 j in mumps, 
351; in Raynaud's diSC'asC', 1122; in 
n:bclla, 34!l; in scarlet fever, 338; in 
small -pox, :J22; in sy phili s, ~67; in ty 
pboi!l feve r, 3 1 ; ochronosis and , 4!55; 
pcricarditis in, 760 ; pn('umonia and. fl!, 
9·l; post-febrile, 52; rheumatoid, J 1:;;;; 
sciat ic due to, 1061; secondary to acute 
infoct ion,l\ 42;vi llous,JJ:)6. 

Arthriti s deformans, dC'finition of, ] J:)J; 

diagnosis of, 11 40; diffc rC'ntiat ionof µ:out 
from, 424; d iffcrcntia1ion of rheumatic 
fever from, 378; etio logy of, Jl:)! , 
1135; in children, 113S, 1140; morbid 
anatomy of, 1135, 1136; prognosis of, 
1140, 1141; symptoms of, 1136-1140; 
treatment of, J 141 , 1142. 

Arthropathics, in hemiplcgia, 996; in loco
motor ataxia, 918; in syringomyelia, 96.S. 

Arthropathy, hypc rtrophic pu lmonary, 11431 

1144. 
Ascariasis, 294·296. 
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Aslaris lumbricoiilcs, 2!H, 295. 
As_crncling df'gencration 0£ the spina l cord 

Ill s~ondylitis, 11;~8. 

~~i~~l~~n·:~i::~~~!f i::~'.:~;;:1;·:~;• :;!~ 
toms of, 9-H, 942. 

Ascites, chronic adhesi\'e pcricanlitis and, 
768; chylous, 610; confusion of .Jilatcd 
stomach and, 489; definition of, 608; 
differential diagnosis of, 609, 6LO; dif
ferentiation of hyd roncphrosis from, 
717; enteroptosis and, 5·19; et iology of, 
608; hypostatic congesi ion o( lungs in, 
63.J.j in alcoholic cirrhosis, 578, 580; in 
ancurism of the ascending arch, 851; in 
cancer of per itoneu m, GOS; in cancer of 
stomach, 503; in congestion of liver, 
;J62; in crythncmia, 758; in lcuk remia, 
743; in mitral stenos is, 821; in pcrihcp
atitis, 581; in peritonitis, 602; in pro
liferali\'e peritonitis, 606; in splenic 
anremia, 887; in tuberculous peritonitis, 
180; in typ hoid fc\'Cr 1 26j nature of 
fluid in, 610 i symptoms of, 608, 609; 
treatment of, 611. 

Asiatic amphistomc, 283. 
. \ siatic chole ra , 132. 
Aspergillosis, 236. 
Aspcrgillus fumigatus, 236j in bronchial 

casts,632. 
. \ sphyxia, death by, in pulmonary tuber

culosis, 2JO; iu carcinoma of lung, 654; 
in Raynaud's disease, 11201 1121 ; in 
traeheo-bronchial adcnitis, 177; local 1 in 
\Hiter 1s cramp1 1091. 

Aspirat io11 1 in acute pleurisy, 665; in hy· 
dronephrosis, 717; iu pncumothorax, 672. 

Aspiration pneumonia, 102, 104, 106. 
''Association cortex,'' 970. 
Astasia, 1119, 11 20. 
Astasia-abasia, neurasthenic, 1110. 
Asteriognosis in tumors of the brain, 1011, 

1012. 
.\sthenia. in Addison's disease, 865; in 

adiposis dolorosa, J5'.!; in ll odgkin's dis
ease, 748; in ilco-colitis, 528i in infan
tile scun-y, 450; in pulmonary tubercu
losis, 210; morphia habit and, 401. 

,\ st hen ic bulbur paralysis, 1133. 
A~thenic form of malaria., 25-1 
Asthenic pneumonia, 93. 
;\sthenopia,ucurasthcnic,1109. 
Asthma, acute bronchitis and, 620; aden

oids and, 46!l; bronchial, 627-63lj car-

~!~~11i:c~uit: ;:~~~u~~::t1,11 V~1i~~1~~oi:ic 6;~r~ 
diac insufficiency due to, 786; Copp 's1 

869; following- uhooping eoul{h, 122; 
hay frn•r nnd, 61:1; '.\lillC'r'~. ~B!l; pul· 
rnonary hr:ul('hC's of the \'agi and, 1051; 
thymic, 617, 86!) . 

Astrophobia, 1109. 
As:ynunetry, fa.cial 1 in congenital torticollis. 

1052. 
Ataxia due to IC'~ion of tht' crura, 973; 

hereditary, 911 1 915j hysterical. 10%; in 
malaria, 25-t; in tumors of the brain, 
1012; in tumors of the ccrebC'llum, 915. 

Ataxic parapll'gia, 912, 9-13:; l\ iffC'rcutia· 
tiou of lo('Omotorataxiafrom,919. 

.Lltaxic varioli<1ur, 3::?::? . 
Athcroma, chroni<', ancurism fo ll owiug1 

8!8j of tho :.10 rtu, cercbrn l emboli sm due 
to1 998. 

Athcromalous abscess, 813. 
Atbctosis, bilateral, 9:l8j fo llo\\iug hcmi

p!C'gia in chil<.lren, L008j in hcmip lcgia, 
996. 

Athletes, ca rdi ac hypertrophy in, 780; 
large heart of, 783. 

AthlC'lC'S 1 heart, son. 
Athletic albuminuria, 685. 
Atony, int€'stinal, constipation (.Jue to, !H5; 

of muscul.ar coats of sloma€'h causing 
dilatation, 487; of tho stomach, 511,515 . 

Atrcmia, 1110. 
Atresia o( tho pul111onnry orifice, 83·1. 
At1ophic cir rhos is of tho li\·cr, 577. 
Atrophic C'mphyscma, 6;30 . 
Atrophy, bony, in arthritis defo rmans, 

1136, 1139; CC' rebral, hrmiplegia in chil
dren (]uc lo, 1006; n1u~{'ular (.see Mus
cular tlyst ro phiC':;); umscular, fo llowing 
dC'uguc, :rn:{j 111uscular, in arthritis de· 
forn1ans, 11:i6, 11 :mi muscular, in bNi 
bcri, •115; nm:;ctilar, in hemip!C'gia, 
996; musculal', i11 Jo('atiz<'d neuritis, 
1022; muscula1·, in locomotor at:ixia, 
918; muscuhir, in spinal ba:miorrlrngic 
pachymrningitis, fJISj muscular, in spon
cl~vlitis, 11:38; muscular, in syringo111yclia, 
965; of co 11 \'olutio11s of the brain, 
in l11r111orrhng-ic p:H•hymcningitis, 9J7i of 
com·o l utio11~ or tll(' brain, ret!C'ma. and, 
!i86j o[ gall-bladdC'r, 57:!; of mueous 
membrane of stomach, lkO, 481; of 
~cnes, in optic nC'uritis, JO;IO; of stom
ach, pernicious ana'mia and. 731; of su
p rarcna l bodies, duo to Addison's dis· 
case, 86·lj o( thymus, 860j of tongue, 
1055; of tongue, glossy Oat, 461; optic, 
1031; optic, in amaurotic family idiocy, 
930; optic, in g€'ucral partilysis, !)~:~; 
optic, in locomotor ataxia 1 914, 9151 flJ!), 
920 i optic, in oxycephaly, 1147; optic, 
in sclerosis of the brain, 953i optic, in 
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tabo·paralysis, 921; progressi,·o (cen· 
tral) muscu lar (see Progrcssi,·c central 
muscu lar p:tra lysis); progressive neural 
muscular, 931, 932. 

Attiludo in paralysis agitans, 1064, 1065. 
Auditory aphasia, 9i9, 980. 
Auditory nen·e, affections of, 1045-1048. 
Auditory ,·ertigo, 10-17, 1048. 
Aura, in epi lepsy1 1081. 
Auricu lar fibrillation, 775. 
AutoC;blhonous s inus-thrombos is, 1004. 
Auto-hff!molytic acti on, 684. 
Autumnal catarrh, 612, 613. 
Azotorrhrea, 592; in chronic pancreatitis, 

596. 

B 

Babinski 's re flex in cerebral 'hremorrhage, 
995; in sclerosis of the brain, 953; in 
tuberculous mC'uing iti s, 173. 

Babinski 's theory of hysteria, ]095. 
Bacillary dysentery, clinic:ll types of, 128; 

complications a nd sequehc of, 128; defi
ni tion of, 126j diagnosis of, 128, 129; 
et iology of, 126, 127j morbid a natomy 
of, 127; symptoms of , 127, 128; treat
ment of, J29, 130. 

Bacilluria, 687; in typhoid fever, 301 45. 
Bacillus aCrogcncs, in per iton iti s, 601; 

aCrogcnes capsu l:llus, 692j anthracis, 
148; a nthracis, in cndocarditis1 800; bot· 
ulinus, 409; coli, 4j co li , in :.tppend icitis, 
532 ; coli, in diar rhcra. of children, 
525; co li , in diphther ia, 59; coli , infec
tions with, 46; co li, scplico·pyromia due 
t o, 51; co li communis, infections due to, 
46·48; diph t heriro, caw; ing pneumonia, 
78; diphtberim, in cudoca rditis, 800; 
dystentcriro, 126, 127, 128; enteritidis, 
in meat poisoning, 408j H offma nn 's, 60; 
influcnzoo, 116, 117; inlluenzre, causing 
pneumon ia, 78; inlluenzro, in broncho
pncumo11in1 104; influenza' in pulmonary 
tuberculosis, 208, 209; inllucnzre, scpt i
cremia due to, 50; inllucuzro1 septicopyro· 
mia <lue to, 5 1; Klebs·Locflc r, 58, 59; 
lactimorbi, 385; Jact is 1erogcncs in diar
rhreaof ch ildren,525; lcpnc, 152; ma llci, 
146; Oppler-Boas, 502; pertussis, 120; 
pcst is, B9; pneumoni:c, in broncho-pneu
monia, 104; pneumonia::, of Friedl3.nder, 
77; proteus, genera l septicrem ia due to, 
50; proteus, scpt ico-pyrem ia due to, 51; 
protcus, termina l infections due to, 53; 
pseudo-diphtheria, 5!), 60; pyocyaneus, 
in peritonitis, 601; pyocyaneus, in pul
monary tuberculosis, 208 i pyocyaneus, 
eepticremia due to, 50; pyocyaneus, scp-

tico-pya'mia rluo to, !}I; pyoc~•a nC'u B, ter · 
minal infoct ions rlue to, n:1; tC'iani , 112, 
U3; tuberculosi!I, in aeute plC'urisy, 6;35, 
656; tube rculos is, in C'ndoeanlitis, 800j 
tubercu losi s, modes of iufr<'iio n by, 161-
165; tuberculosis, o<'<'UIT<'n('o of, 156, 
157; tuberculosis, S(l<'('i fi c rf'aetiorn~ of, 
159-161 ; tubnculos is, rnri<'li<'S of, J56; 
typhosus, 41 5; typhosus, caus in~ pneu
monia, 78; typhosus, in c11dol·arditis, 
800; typhosus, iso la t ion of, fo r diagno
sis, :m, 36; typhosus, produds of growth 
of, 9j typhosns, scpt ico- pya' mi:.i. due lo. 
51;\'incent's,60;xerosis.f>9. 

Bacter ia in appendicitis, 4B2; in diarrh~a 
of child ren, 524, 525; in renal ca lculi, 
71 8; py<'lit is due to, 7 12. 

Bactf'rium solan ifcrum 1 410. 
Bacteriuria, 687. 
Bagda<l so re, 26 1. 
Balanitis in diabetes, 434. 
Balantidium co li, 281. 
Ball -vah-o stone, 5 73. 
Baluo's cough, 469. 
Balz 's disease, 462. 
Bandage, uso o f, in C'nlC'roptos is, 550. 
Bandaging in mov:tbte kidney, 678. 
Banting 's d iet for olK'sity, 1!32. 
Banti 's d iscas<'. (Sec S pknomegaly.) 
Bal'{rny 's ca loric test, 1048. 
''Barben cholC'ra,'' 409. 
Barlow 's cl iseasc,44-9, 450. 
Barrel chest in adenoids, 460, 470; in 

:isthmatic attacks, 62fl; in <'m physema, 
648; in hypertrophic emphysema, 617. 

Basedow's disease (sec J~xop hthalrni ~ 
goitre); tetany in, 881. 

Basilar artery, symptoms of blocking of, 
1000. 

Basilar meni ngit is (ue MC' ni ngcal fo rm of 
acute miliary tuberculosis); iu pulmo 
1iary tubcrculosh;, 205. 

Baslian 's symptom in compression mye litis, 
961. 

Baths in typhoid fc\·cr, 42. 
Batophobia, ll09. 
BcaumCs ' law, 265. 
Bedbug, 3 12; in t ransmission of kala.-azar, 

260; in transmission of relupsiog fcver
1 

262. 
Bednar's aphtluc, 458. 
Bed-sores in acute diffuse myelitis, 06i; 

in acute transverse myelitis, 967, 968; in 
cerebral apoplexy, 998; in cercb ro-8pinal 

~1:~,ng~tti~;1 Jt~~h~~{~ ;f~,:~t1n9e1r:~15 _paral y-
Bccf tapeworm, 285. 
"BC'cfsteak" hand, 1121. 
Beer, chronic ca rdiac insufficiency due to, 
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786; llilatation and hypertrophy of the 

Be::.~~:~;:~:,!~· d;~~ta;!~ of the stomach 
Bcllallonna, purpura Jue to, 751. 
BC'll's palsy, 1011-1044. 
' 'Bends,'' 39.J. 

~~~~~~rf11:i~~~~ti~~~e ot~,' :~~~ diagnosis of, 
416; distribution of, 414; etiology of, 
414, 415; history of, 414; morbid anat
cmy of, 415, 116; prophylaxis of, 416; 
symptoms of, 41~; treatment of, 416. 

"Big-jaw," 2:12. 
Bile, iufluenco of, in catarrhal enteritis, 

517. 
Bilo Uucts, acuto catarrh of, 563, 564; 

can('e r of, !)6i; conge uital obli terat ion 
of, 568; st(' nos is and obstruction of, 
567, 5G8; tuberculosis of, 2J4. 

Bilharzia b;rmalob ia, 28:3; hrematuria llue 
to, 681. 

Bilharzi::tsis, 283,28.J. 
Bilary ca lculi. (See Cholclithiasis.) 
Bilir1ry colic, 570, 5i l. 
Biliary fistula:!, 574. 
Biliousness, gouty, 422. 
Birds, aspergillosis in, 236. 
Birth palsies, 936938. 
Black death, 138, 140. 
Black sma.11-pox, 320. 
"Black spit " of anthracosis, 645. 
BJ~ck vomit, 358, 360; in toxremic jaun

dice, 557. 
Black-water fe\'er, 243, 254. 
Rlaclder, affections of, lu:cmatmitt due to, 

681 ; in diabetes insi pidus, 440; in loco
motor ataxi::t, 915; in typhoid fe,·er, 12; 
irritability of, in appendicitis, 534-; tu
Lerculosis of, 219. 

Bladder stone, differentiation of renal cal· 
culus from, 721. 

Blastomycosis, 235. 
Bleeding in treatment of erylhrremia., 758; 

in treatment of hypertrophic emphysema, 
6-19; in treatment of hypostatic couges· 
ti on of tho lungs, 635; in treatment of 
redema of the lungs, 635; in treatment 
of pneumonia, 99; in treatment of tho
racic aneurism, 859. 

Blcpharospasm, 1044. 
Blindness, duo to lliseaso of the cb iasma., 

~~~2 ~0l1;1:si~~1 gz;io:,~~~~:. i1~~~c~~o1J 0~2~~ 

~·~,'.E:£~;,','!;;;;~:',~,:j;;~;~ 1·/"~c~~:~'},~ 
interstitial llt'phritis, iOS; in locomotor 

ataxia, 915j in tumors of the brain, 
1012; in urremia,694 . 

Blood as a means of infection in genito
urinary tubercu losis, 215; in acute sec
ondary anremia, 728; in cerebral hremor· 
rhage, 990i in erythrremia, 757, 758; in 
le::tcl poisoning,403; inmyeloid leukremia, 
741-744; in pulmonary tuberculosis, 
204; in typhoid fever, 19, 20; foul 
breath ::tnd, 461; in atypical Jeukremias, 
745; in chlorosis, 731, 732; in cholera 
asia.tica, 135; in di::tbetes, 431, 433; in 
gout, 419; in lobar pneumonia, 87, 88; 
in lymphoid leu kmmia, 745; in mycosis 
iutest inali s, 150 ; in pell::tgra, 413; in 
pernicious auremia, 737, 738; in pro· 
g ress ivo scpticremia, 49; in relapsing 
fever, 262; in rheumalic fc\·er, 37.J; in 
secondary ::tnremia, 730; in typhus fe\'er, 
353; in yellow fe\'er, 358. 

Blood casts, differentiation of, from fibrin
ous casts with hremorrhage, 632. 

Blood-count in acute se ro-fibrinouspleurisy, 
659; in diagnosis of Jeukremia, 745, 7.J6. 

Blood cysts in hook-worm disease, 302. 
Blood prPssure, arlerio-selerosis and, 84 1, 

842, 845; extra-systoles due to, 774; in 
Addison's disease,8G5; in cardiac insuf
ficiency, 785; in chrooic interstitial 
nephritis, 707; in lobar pneumonia, 86; 
relation o( supra- rena l boJies to, 86·L 

BlooU serum in tre::ttment of pernicious 
anremia, 740. 

Blood-vessels, changes in, in splen ic anre
mia,886; inhydrop hobia, :rn9; in typhoid 
fe\'er, B, 21 ; of braiu, affections of, 982-
1009; ofliver,diseaseso f,561-563jof 
spinal cord, affections of,956-959; U1ick· 
ening of, in chronic pareucbymatous 
nephritis, 703. 

"Blue disease/' 834. 
Blue line in le::tcl poisoning, 403. 
Boas test meal, 502. 
Boils in ('om·alescence from small-pox, 322; 

in diabetes, 4:·13; in Hodgkin's disease, 
748j in obstructive jaundice, 556; in 
typho id f1ffer, 19. 

Bone lesions of congenital syphi lis, !?69, 
2i0. 

Bone-marrow, hyperplasia of, in splen ic 
anremia, 886; in anremia, 735, 738; in 

~.~~:~~~:~;i'~~r.'.·~:!:~:i.~:~«:~:.:~?~~~ 
in typhoid fever, 12. 

Bones, <'hange.<J in, in ac romegaly! 891; 

~l;~li;~~s3_i;1;,1 i;1i r;~k~;ifa~ti~~·l!:l;n?;:e:~~: 
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tia.tion of diabetes insip i<lus from, 441; 
tlifft'n' ntiation of myxredema f1om, 876; 
diphthnoid en teriti s in, 520; ht>morrha · 
gic pleuriS)' in , 66 1; in loba r p 1.1eu monia, 

91; inlC'stinal c:it arrh in, 5Jij 'ipuria iu, 
Gfl :~; mi t ral iucompc:tency and, 8 18; neu· 
ralgia in, 1090; ceJema. of lhe brain in, 
98(i; retlcm:t of the glottis in , 616; 
redcma of tho lungs in, 635 ; .edema of 
tho pharynx in, 464; optic neuriti s in, 
1030; parotit is in, 463; perica rditi s in, 
760, 761; pe ritonitis t erminating, GOO; 
purpura in, 751; t erminal infect ions in, 
53; t erminal pneumonia in, 93, 9i. 

''Brill's disease,'' 38, 352. 
Bl'iquct's syndrome, 11 00. 
Brissaucl type of infantili sm, 893. 
Broca'scen1r('1 978. 
Bromism, 1086. 
Bronchi, diseases of, G20-633; in cbronit 

ulccrat irn tuberculosis, 190; in hyper
trophic emphysema, 6-17; in lobar pueu 
monia, 80 ; in small-pox, 317; syphili s 
of,272. 

Bronchial asthma. (See Asthma.) 
B l'onchial cata rrh in typhus fe\•e r, 353. 
Bronchial gl:rnds in chronic ulcerative t11-

bercnlosis1 190; in pneumouokonios is, 
(i-1:1; in \\hooping cough, 12 1. 

Ilron('hiN•tasis, brain abscess in, 1016; 
chronic dry pleurisy rind, 667; cirrhosis 
of the Jung and, 6-10; complicatiug 
\\hooping cough, 121 ; diagnosis of, 627; 
etiology of, G~5; following influenza , 
118; gaugrene of tho lung and , 651 i 
hmmopt ysis in, 636; hypC'rtl·ophic em
physC' ma and, 647; hypcrt.rophic p11l
mo11ary ar!hropathy in , 11 43; L:imblia 
intestina li s in, 281; morbid :iuatomy of, 
625, G:?6; putrid bronchitis and, 62-1; 
symptomsof,626,627; treatment of, 62i. 

P.ronch iolC'cl:isis,626. 
Bronchiolitis, 103; exut1ati va, 628. 
Bronchitis, actinomycosis :ind, 233; act h·a 

congestion of the lungs in , 633; acute, 
620-622; acuto vesicu lar emphyse ma. in, 
6:'30; bronchiolectas is following, 626 ; 
Lroncli o-pnemnonia. secondary to

1 
JOI; 

chrouic, G22-625; chronic, in asthma, 
630; chron ic cardiac insuffi ciency due to, 
786; chronic ulccrath·e tuberculosis and, 
192; crou pous, 631-633; fibriuous, 631, 
633; gouty, 624; bypertrophic emphy
sema and,617; inaneuri smofthetboracic 

~~;~31it~~;;;o1i1 1tc ~~~ec:~i;i:lt1~1=p~:~1:!::~~t~s; 
fo diphth f' ria1 G7; in fatty heart, 791; 
in gangrene of the lung, 65 1, 652; in 
gont, 423; iu hypert rophic emphysema

1 
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6476-19; in malaria, 2!)0, 252; in 

;iit~!4 ·~~ l;~:t:moi:ok::~:~~~: 6J;~o;~n~~~~ 

rl~1I1:.~~:~G!D~t~~:~1~:i~~1o~~j~ 
pc>tency, 818. 

Broncho-biliary fistula, 574. 
Bronchocelc. (See Goitre.) 
Broncophony, 6.39; in chronic ulcerative 

tuberculosis, 201; in trachco·broncbia.l 
adenitis, 177. 

Broncho-pneumonia, acuto tuberculous, 185-
187; and bronchicctasis1 626; aspiration, 
102; bacteriology of, 104; cbro ui c, 104, 
6·W, 641; compcnsatol'y emphysema in, 
6-15; complicating acuto bronchitis, 621, 
622; complicating small-pox, 322; defi
nition of, 101; diagnosis of, 105, 106; 
etiology of, 101; fibroid, 6-14; in c:rncer of 
tho resophagus, 475; in diabetes, 431, 
434; in diarrbrea of children, 525; in 
diphtheria, 62, 67; in ileo·co litis, 528; in 
measles, 344, 346; in scar let feve r, 334, 
338; in typhus fever, 355; in whooping 
cough, ] 20, 122; morbid anatomy of, 
102-104; prognosis of, 106; prophylaxis 
of, 106; pulmonary act inomycosis a nd, 
233; streptococcus pleuri sy nnd, 656; 
symptoms of, 10-1, 105; terminations of, 
10-t; treatment of, 1061 107; tubercu lous, 
185. 

Broncho·pulmonary hremorrhagc, 636, 637. 
Broncborrhagia, 636, 637. 
Bronchorrhrea, 623, 624. 
Brown atrophy of the heart, 789. 
Brown induratiou of the lung, 634; due to 

mitral incompetency, 817. 
Brown-SCquard syndrome, 959. 
Brown-Sequard 's paralysis, 956; in com· 

pression myelitis, 961. 
Brutlzinski 's s ign in acute ccrebro·spinal 

leptomeningitis, 950; in cerebro·spinal 
fe,•er,114. 

Bruit in acuto endocard it is, 801j in aortic 
incompetency, 812; in lobar pneumonia, 
86; a>soplmgeal, 474. 

Bruit d'airain, Gil. 
Bruit cle citir neut in acute fibrinous peri-

carditis, 762. 
Bruit dt! drapeau, 632. 
Bl'uit de moulin, 770. 
Bubonic plague, 140. 
Buccal spots, iu measles, 345. 
Buhl's di sease, 754-. 
Bulbar form of acute polio- myelitis, 366. 
Bulb::i.r paralysis, 930; asthenic, 1133; 

g:~~~~~~~ i:~1~~:~~~817tv!; 2;::,3 · 590; ratty 
liver an<l, 590; iu Tiodgk in 's disease, 
750i in pancreat ic cancn, 599; malarial, 
248, 252, 25.J.; shumipriv::i, 873, 875, 
876; syphilitic, 266. 

Caisson disease, definition of, 393; et iol· 
ogy of, 393 i history of, 393; pathology 
of, 393, 394; prophylaxis of, 39-1; symp· 
toms of,394; treatment of, 39·1. 

Calcareous degeneration of the benrt, 789. 
Ca lcareous fra gments in tuberculous spu-

tum, 194. 
Calcification of the gnll -blatldcr, 572. 
Calcified peri cardium, 770. 
Calculus, coral, 7.1 8; cystinuria aucl, 690; 

dendriti c, 71 8; ha'maturia ll ue to, 681; 
hyd roncphrosis .due to, 715; oxaluria 
anc1690. 

Calcu lus, gall -bladder (see G:.tll ·stones); 
chronic paucreatitis following, 5~'6 . 

Calculus, renal (see Nephrolithinsis) ; re
nal, pyuria and, 687; gout ~rnd, 423; in 
kidney nnd blad<ler com pl icntiug bilharzi· 
as is,28:l. 

Calcu lus, pancreatic, 5991 600. 
Cammidge's re:tction, 592, 593 ; in chronic 

paucreatitis,596. 
Cancer, uscites in, 610; causing obstructiou 

of bile-tl ucts, 567, 568; chronic hremor· 
rhag ic peritonitis and, 607; confusion of 
symptoms of, with septico-pyll'mia, 52; 
echiuococcusofliverdifferentiatelifrom, 
292; endoc::inlitis in, 797; diphtheroid 
enteritis in, 520; gastric, su Uphrcn ic 
abscess following, 604; hre morrhagic 
pleu risy in, 661; hydronepbrosis due to, 
716; intestina l catarrh in, 517; intesti
nal ulceration in, 521; of bile-passages, 
567; of heart, 831; of kidney, 722, 723; 
of lung, acute plastic pleurisy in , 65-t; 
of mediastiuum, 673, 674; of pancreas, 
puucreatic cnlculi and, 599; of pl•ritone· 
um, 607, 608; ofspine,acutemyelitisi.lne 
to, 966; of thyroid, 871; plrnryngea l ul 
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cers and, 466; pulmonary, bremoptysis in1 

636; purpura. in, 751; suppurati\'e an
giocholitis ::ind, 565; terminal pneu
monia in, 9i; thrombosis of cerebral 
sinuses and Yeins aud1 1005; thrombosis 
of portal \'eiu in, 562. 

C:in<'er of liver, etiology of, 587; localized 
peritonitis in, 604; primary, 587; sec
ondary, 587. 

Cancer of wsophagus1 475; abscess of lung 
in. 052; chronic secondary anremia. in, 
729; o.•sophagitis and, 472. 

Car('er of stomach, acuto suppurativo gas
tritis and, 478; bradyc:m.lia. in, 777; 
chronic gastritis and, 480; complica
tions of, 503, 504; confusion of, with 
clironic gastritis, 481, 482; course of, 
504; diagnosis of, 504; differentiation 
of ana>mia from, 739; etiology of, 498, 
499; fungi in, 479; hremorrhage in, 506; 
morbid anatomy of, 499, 500; pueu
moperica.rUium llue to rupture of, 769; 
~ymptoms of, 500·503 i subacidity in, 
512; treatment of, 50-1, 505. 

Ca11CN011s pleurisy, hremorrhagic, 662. 
Cancrum oris, in me:i.sles, 3-16; in typhus 

fevcr,35:J. 
C:rn ities in neuralgia, 1090. 
C~ntharides, aeutc Bright's disease due 

to, 697; congestion of kidney due to, 
6i9; h:.cmaluria due to, 681. 

g:~:: ::~;. ~~~~;~~~~~,9~~ .. I. 
Capsula r cirrhosis of li\'c r, 581, 582. 
Capsulitis of lh•e r, 581. 
Cr.put mcdusru, 577; iu ascites, 609. 
Caput qua.dratum, 444, 
Carbohydrate melabolism, 426. 
Cu.rbolic acid, acute Bright's disease due 

to, 6'.)7; Lucmaturia due to, 681; b:emo· 
g lobinuria due to, 683. 

Carbolur ia , 692. 
Carbon monoxide, boomoglobinuria due to, 

683. 
C::irbonate of Jime, calcul i of, 718. 
Carbuncle, thrombosis of cerebral sinuses 

and nins due to, 1005. 
Carbuncles in <.Jiabctcs, 433. 
Carcinoma of br:i.in, 1009; of killncy, 722; 

of lung, 653, 6.34; of pancreas, 598, 
599; of stomach (see Cancer ); of supra· 
renal glands, 868; pressure paralysis fol· 
lowing, 961; ulcer of stomach and, 493. 

"Cardiac asthma" in fatty heart, 791. 
Cardiac dilatation. (Sec Dil:itation, car

dinC'.) 
Cardiac flutter, 774, 775. 
Cardiac hypertrophy. (See Hypertrophy, 

cardia.) 

Cardiac insufficiency, ana.tomical basis of, 
786-789; etiology of, 78·1 ·7 6j pl'ognosis 
of, 792; Schott. treatment of, 796, 79i; 
symptoms of, 789·792; treatment of, 
792·79.J; treatment of special symptoms 
iu,794·79G. 

Cardiac kidney, 680. 
C:i.rdi:ie liYer, 56 1. 
Cardialgia, 480; in angio·neurotic cedema, 

1124. 
Canliocentesis, 83 1, 832. 
Cardiolysis iu chronic adhesh·e pericarditi~. 

769. 
Cardio-respiratory nmrmur, 201. 
Cardio-sclcrosis, s~·mptoms of, 790. 
Canlio-stenosis, card iac flutter in, 775. 
Cardio-vasculnr epilepsy, 1081. 
Caries, differentiation of tumors of spina l 

cord from, 964; lesions of cauda equ ina 
and corms medullaris due to, 902; of 
bodies of ce rvi ca l vel'tebrre, rctro-pharyn· 
geal abscess in, 466; of bone, pachy
mcuingitis externa due to, 94G; of nasal 
bones, loss of sense of smell due to, 
1028; of temporal bone, thrombosis of 
cerebral ' 'e ius am! sinuses due to, 1005; 
spast ic paralysis secondary to, 939, 9-10. 

Caries of spinC', acute myelitis due to, 966; 
compression my<'litis due to, 959-961; 
tuberculous, pachymeningitis and, 9-16. 

Carious teeth, convu lsive tic due to, 1044; 
neuralgia tlue to, 1090. 

Caruification of lung, 103. 
Carpo-pedal spasms in spasmod ic laryn

gitis, 617. 
Carriers, cereb ro-spinal, 134; cholera, 134; 

diphtheria, 57, 59, 70; meningitis, 109; 
poliomyelitis, 365; typhoid, 6, 7, 46. 

Caseation of tubercle, 166. 
Casts in fibrinous bronchitis, 631, 632. 
Catalepsy in hysteria, 11 03. 
Cataract in diabetes, 434. 
Catarrh, acute gastric, 476-479; autumnal, 

612, 613; chronic gastric, dilatation of 
stomach and, 487; chronic, in alcoholic 
cirrhosis, 578j chronic intestinal, treat
ment of, 522, 523; chronic nasal and 
adenoids, 468, 470; chronic nasal, 
epistaxis in, 613; ch ronic nasal, loss of 
sense of smell iu, 1028; chronic nasal, 
pharyngitis and, 465; chronic, pharyn
geal ulcers and, 465; dry, 624; gastro
duodenal, catarrhal jaundice and, 563; 
gastro-duodenal, in acute ye llow atrophy, 
560; gastro· intestinal, in congestion of 
liver, 562; in arsC'nical poisoning, 407; 
intestinal, in measles, 346; laryngeal, 
laryngeal paralysis following, 1050; Ji . 
thogeuous, 568, 569; of bile ducts, acute, 
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~'.;:~::::·'.~::::~::,'i~"';::;::.~.i~;i.;:;~~ 
stom:H·h, <'hru11i1·, ·17!1·1',11; of st11111al'h, 

~~: r~~':!~i1~:;;~1::11: j,~:J~ ; ir;•,J;;l ~~;I~:~~ 1:~t :~71~1;!~: 
~~:~~~; 1~fti~\:(o',~:.~1~~~~. ~~;~·. 47'.!; 1mtlis· 

~~~~;~~~! ~;;,'.~:~::;;'.1;~:u'~'.:~1~1g~~ JG4, ~G.3. 
C:ltarrhal C'ntrl'itis, diagm)His of, :119; eti-

~~~(' s;·~~~1t~~1,} !!,; 51~~11r~i;1_anatomy of, 

Cat:irrhal fo\"er, aC'utc, definition of, :-IS~; 
diagnosis of, :183; <'tiology of, :~S~; 
~ymptoms of, as2, 3.11:1; lr('at11ll'nt of, 
:JS3. 

C:.tarrhal jaundiC'C'1 56:!, 56-l. 
Catarrhal laryngitis, acutr, GH, GJ.), 
('aterpillar rash, :U4. 
Cat harti c method in trcatmr11t of hysl<'l'h, 

110.3, 1106. 
Cattle, actinomycosis in, 2'.12; :.inthrax in, 

HS; nspcrgillosis in, 2:1G; foot-arnl
mouth diS('ase jn, 387; milk-si~k1w~s awl, 
38.3; tuberculosis iu, 155. 

Cmula equioa, l('sions of, 962, !'16;-L 
c~n-ernous sounds in chronic ult·cratin• 

tuberculosis, 201. 
Cavities in chronic ulccrali\'c tuberculosis, 

189, 190; signs of, 201. 
Cell systems, 895. 
Cellulitis, ccdcm:t of glottis in, 616; of 

neck, -166. 
C'er.t ral pnC'umonia, 02. 
Ceutrnm S('mio\'alC', lesious of, 970. 
Cephalic trtanus, 1H. 
Cepha!otlyuia, ll:rn . 
('rrcomonas hominis, 281. 
CNchC'll:1r ataxia, diffcl'entiation of loco-

motor ataxia from, OHL 
C'rrPhr- lhtr bC'rcdo-ataxia, BJ;)_ 
CNebellum, lesions of, !'17-1, 975. 
('cn•hral artinomyco!<iis, 23;!. 
Cl'rehrnl adiposity, -t53. 
l'Ht'l1ral atrophy, differentiation of mus

cular dystrophies from, 93-i. 
('c:r<•lmil circulation, H82·9b.3. 

g;~:~~~! ~~;.~1~:;r~~~~~ns(~t~; ~~~:1::r~·hagc); 
tliffrn•ntiation of unl'mia from. 696. 

<.'trd1ral IH.'IT<'S, llisl':\S('S of, 1028-10;}5. 
Cerebral peduncle, hemiplegiu. due to lesion 

Cc~:b:~~2;wdnncles, lesions of, 972, 9i3. 

6'.~r:,:,:,~::~ .. a\~:}~~;;:~~/~1:;r:~b:~l~;.~~;:,j:~: 
7,-; 

llfil 

f'C"r<'hral i;ymptoms in ohf'ltrurtin• jaumlier 
5J6. 

Ccrcbrnl t)·pe> of aC'ull- polio·myeliti~1 :rn1). 
CC'rPbro-spinal fcHr, m·11te enliocariliti-< 

mi:-.takt•n for, 803; b:u·t ·riology of, 10!•; 
Brutlzinski 's sign in, 11 ~; throuie, IJ~; 
compli<'ations of, 11:?. 11;1; definition of, 
HISj diagnosis of, 11:), 111; ,liftcrenti:l
tio'l of small-pox from,:::.:-!; diff1..rentia
tion of typhus from, ;;:;.); <'ncC'phalit is 
in, 1015; ctiolo~T of, 10!1; herpl'S zoskr 
in, 9~6; history of. 10"1, lO!l; hytlro
rr-phah1s in, 10~0; l11mhar 1rnucturc in , 
114; morhiil anatomy of, 109, 110; prog 
110~is of, 111; propb)·laxis of, 114; pur
puri{' rash in, /.31; skin in, 1H; symp
i<:m"' of, llflll~; tr(':llnwnt of, 111-ll.i. 

('(·1rhro ·s11i1;a! nwningitis, coufusion of, 
with typhoid fl•w•r, :Hi, :l'i"; in pulmonary 
tuhlr<·nln-;is. ~0'3. 

('rrd1rn-!:;11in:1J ll'ptomrningitis. (S(t: Lr-p
tuml'ningitis.) 

Cenical adrnitis, 1i6. 
('t-rdrnl glands in llotl~kin'li diS<':lse, 'iii, 

i4~. 
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:;to11t•1 ;J/;{; in(·ancerofstomach,501; in 
chrouic inf<'ctive cntlO('anlitis, bO:!; in 
lobar pm'llUHHlia, SI; in malaria, :!-.l!I; 
in mPdia!<Unal abseess, 675; in mornhlt.' 
kidnC'y, G7b; in p:1roxysmal l1<l'lllOglubi11-
11ria, GH:~; in peritonitis, GO!; in pyclifr;, 
711; in relapsing fc\'N, ~G2; in rheu
malic f<'vcr, :H2, :H3; in S<'ptico-py~mia1 
51; in subpbrenic absct•ss, 6115; in tu 
bcrculous brorn.:ho-pneumo11i:1, lb6; in 
typhoid fever, 18; in typlrns ferer1 3;33_ 

Cltloa.~m<i vhthisicorum, :?06. 
C'hloromn, 7.1;). 

Chloroform, albuminuria 
tionof, 65; vaso·motor 
to,98 1. 

Chlo rofo rm poisoning, necrosis of li ver in, 
fi5fl. 

Chlorosis, bradycardia in, 77i; chronit• gas
tritis and, 480; definition of, 730; diag
nosis of, 733; dilatation of heart in, 
18-1; C't iology of, 730, 73lj gastri(' ulePr 
and, 49 1; in constipation, 546; mitral 
stenosis a11d1 82 1; symptoms of, 731-
n !l; lhrombos is Of CCl'('bra) sinm1es arnl 
veins and, 1004; treatmcntof1 739, 710; 
tropical, and Egyptian, :wo. 

Choked clisk, 1030, 1031; in congenital 
hy<lrocl'phalus, 1019; in SC' rous m('nin
gitis, 1018; in tumors of brain, JOIO. 

Cholll!mia, 557; hremat<'mesis in 1 507. 
Cholangitis, due to Baeillus coli, 4i; gall

stones and, 5721 573; inaeutC> ycllO\\" 

atrophy, 55!l; in typhoid fcn.·r, 26 i sup
pmati,·c, 583, 584. 

Cholecystitis, acute, duo to j!all-stoncs, 
572; acute infectious, 56.3-5G7j biliary 
rolic and, 5i0; duo to Bacillus coli 1 17'j 

in typhoid fc\·('I', 26; in typhoid jever, 
treatment of, 43; suppurati\'C1 angiocl10-
litis following, 565 i suppuratin', gn.11· 
stt'ncs and, 572; tuberculous peritonitis 
confused with, 180. 

Cholel ithiasis (sec Gall-stonC's); eomplic:.it
inl{ influenza, 118; gastralgia and

1 
514. 

C.:holelithic ch10 11ic pancrcatitis, 5!)6. 
C.:holcra1 anuria in, 680; intest inal catarrh 

and,5J7. 
C'holcra asiatica, carrien1 in, 1:1!; com pl i

cations :.in<l i:;equehc of, 136; definition 
of, 1:;2; diagnosis of, I:IGj C'liolog~· of, 
132, J:l3; history of, 13~; mod('!:! of in· 
fcction in, 133·134; morhitl anatmny of, 
13·1, l:J5; prngnosis of, 1;~(-j; prnph.,·laxis 
of, 1:l7; symptoms of1 JJ.3, 1:16; treat
mC>nt of, 137, la8. 

Cholrra. infantum, 5261 5:27; treatment of, 
5:11 _ 

Cholera nostras, 136. 

Chukra sicra, 13G. 
Chokrin<', L:rn. 
( hoil'Slt':1toma of brain, 1010. 
Choh·stt'rn·mia, 557. 
l'lwll'SINin,513."!. 
Chondrodystrnpbia fetalis, 11 IG, 1117. 
Ch,-ostPk's symptom, SI:!~. 

Chorc11, <lCttH', definition of, 10GG; atutC' 
<1 ingnosis of, 1072, l07a; arut<.•, dm:i tiou 
andfrrmiuationof, 1072; atutc, C'nolo 
C'arditi<; in, 797, 798; acut£>, morhitl anal 
omy nnd pathology of, l06S, 1110!1; a('UlC'. 

symptomii of, 1069-1072; acuh', tr('at· 
ment of1 10731 10i4; arthritis antl 1 1066; 
chronic, 1072, 1076, 1077; clonic spasm 
of muscles supp lied by fifth 11rrvc in, 
10-J.O; habit, 1075; in peri t•anlitil:l, 76ti 
in rheumatic fever, 376; in scarh•t f(.'vcr, 
:J;J,q, :~39; insanicn«, 10701 107]; major, 
1074, 1075; nC'uritis from :irs<'nie in, 
1024; panclemi<', 10741 1075; pC'ritarditis 
in, 760; iwst·hemiplegic, 1008; post· 
paralytic, in Jwmiplegia, 996; prehemi
plC'gic, 9!l0; rhythmic or hyi:;terical, 1077; 
spasm of th<' resophagns in, 473; spasm 
of the tongue in , 1055; spast ic::i, n:~x i 
ty phoid fever and, 32. 

Choroiditis in Ryphil is, 267. 
Cl!oroido· i ritis in cereb ro-spinal frVl'r, l 1:1 . 
C'hromaffin system, 863. 
Chyl:111giomata, 554. 
Chyll' ,.('ssel!'=, disorders of, 5:>-1. 
Chy lous a~cites, 610. 
Uhylurin, lipuria. in, 693; non·pnrnsilie, 

6B8. 
Cicatrices com71l1~tas, 224; fi~l11lru.~r!1, 22L 
Citntri:mtion of an nicer, followed hy dila-

tat ion of thC' stomach, 48i, .j92. 
Ciirl'x J(•ctularius, 312. 
Cimcx rntmulalis, 312. 
Cirtulation, cerebral, 982-98;3. 
Circulatory disturbances of ki1ln t"'y, Gl!l, 

6SO. 
Cil'culatory system in lobar pneumonia, 8G, 

Si, 100; iu typhoid fe,·cr , 13, 19-21. 
C.:ircmnf!cx nen·e, Icsious of, JO;JS, 105!) ; 

neuralgia of, 109 L 
C.:irrho:o;is of lh·cr, affections of mesC'ntcric 

nim1 iu, 534-; a lcoholic, 39 7, 3!'18, 570-
5-,0; aseitic fluid in, 610; capsula r, •381, 
5F~; chronic :ulhesh·c pcricarditis and, 
76Sj <'hrouic interacinar pancreatitis 
ant\, 596; ~lial)('tic, 431, 4:\'.?; ditrercnti:i
lion of canter from, 5:-;9; cliphthcroi!l 
t•nlt'l'itis in, 520 ; cnlargt't11t.'llt of hc·patic 
arkry ju, 563 ; epistaxis in

1 
<.ii I ; eti

ology 0£1 575, 576; gc1wrnl considcra
tiom; of, 575; hrcmatcmesi8 in

1 
00i, 508 

50Hj hypertropbic, 580, 581; h_ypl'rlro 
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it~f ~:~~~i:ii~:~~:~~i~] 

~I~~~71~~~~~;~ 
miual infections in, 53; thrombosis of 
mcsenleric vessels in, G.H; thrombosis of 
porta\,·ein in,!Hi:!; toxie,576; lrPalmcut 
of, fi82; tubercu lous, 214. 

<'ir rhosis of lung, 6:{9 (see also Pneu
monia, chronic interstitial); car<liac hy
pertrophy in, 781; compenl'latory emphy
sema in, 645j congestion of lh-er in, 56; 
following pleurisy, 668; in tuberculosis, 
2112; tricuspid l'Cgu rgitation and,824,825. 

Cirrhosis ventriculi, 486. 
C:lapot:"1ge, 488, 489; in cntcroptosis, 549. 
('lasses, tuberculosis, 225. 
('laudication in arterio-sclerosis, 846. 
Claustrophobia, 1109. 
C' law- lurnJ, in p:trnlysis due to lesion of the 

ulnar ncrYc, 1059; in spina l hremo rrhagic 
pacbymcningitis, 948. 

Clariis hystericus, 1100. 
(limacterie, palpitation at, 770. 
Climate, asthma and 1 631; pneumonia and1 

76. 
Climatic treatment of tuberculosis, 226, 

227. 
Clownism in hystcro-epilepsy, 1098. 
Club foot in progressive neural muscu lar 

atrophy, 932. 
Clubbed fingers, and toes in congenital 

heart d isease, 835; in aneurism of tho· 
rac ic aorta, $;)5; in b ronch iect:.uiis, 627; 
in bypertrophic pulmonary :nthrop:tthy, 
1143; in mediastina l abscess, 673; in mi· 
tral incompetency, 818. 

C'n<·tiJiosis, 2:H. 
('occitlioidal dermatitis, 235. 
Coccydynia, 1091. 
Cochll'ar nen•e, affections of, 1045·1047. 
Co<l-th·cr oil in tuberculosis, 229. 
Creliac affection, 519. 
Cn•liac ::ixis, ::rneurism involving, 860. 
''C'og·wbeel'' rhythm, 200. 
f'oin sound in pnc>umo-thorax, 6i1. 
Cold, acute Bright's discnsc due to, 697, 

699; acute bronchitis and, 620; acute 
laryngitis duo to, 614; hremoglobiouria 

76 

due to, 683; myalgia due to, 1129; neu· 
riti!'! Jue to, 1020; pneumonia and, 76. 

Colds, adenoids and, 470; asthma aml, 629. 
Colic, appendicular, 533; biliary, 5i0, 5il; 

biliary and kidney, confusion ·or, with 
appt>nclicitis, 536; in acute ars('nic::il 
poisoning, 406; in ::ingio·neurotic retlc>m:i. 
1124; in cysts of ml'sentery. 554; iu le:itl 
poisoning, 404; in thrombosis of mcscn· 
tcricvessels,554;reual,719,720. 

Colitis1 acute, in mc>asles, 346; in rubella, 
349; mucous, 551, 552; simple ulcera
tin•, 521. 

Calles' l:iw, 265. 

Colloid cancer, of heart, 831; of perito
neum, 607, 608; of stomach,499. 

Colon, dilatation of, 552, 553; displace
ment of, in enteroptosis, 550. 

Colon bacillus, in a<'utc bronchitis, 621; in 
cbolecystitis, 56Ci; in chronic pancreati
tis, 596; in cirrhosis of lin•r, 5i6; in 
endocarditis, 800; in gnll-sto1iPs, 569; in 
meth.:cmoglob inurin, 75):); in per itonitis, 
601; in pneumaturia, 692; in py~litis, 

712; in urine, 687; infections by1 46-48; 
meat poisoning am], 408. 

Coloptosis, 550. 
Com:i., diabetic, 433; diabc>tic, treatment of, 

439; hypostatic cougc>stion of lu11gs in, 
634, 635; i n acquired chronic hydro
cephalus, 1020; in acute <lysp<'psia of 
children, 526; in acute yellow atrophy, 
560;inalcoholiccirrhusis,5i9;innpo 
plexy, 991, 992; in cancer of stomach, 
501; in epilepsy, 1082; in ha.•morrhagi<' 
pachymcningitis, 9t7; in mumps, :ml; 
in mycloi<l leukremia, 743; in peri· 
carditiswitb effusion, 764; in pernicious 
mal::iria, 253; in pyelitis, 711; in rheu
matic fever, 376; in small-pox, :l22; in 
thermic fe\·cr, 391; urremic, 69·1, 695, 
G96,il0. 

Cc.uia-vigi l in typhus fe\'er, 354. 

Comatose form of pernicious malaria, 253. 
Combined system diseases, 942-945. 

Comma bacillus, 132. 
Compensatory circulation in cirrhosis of 

liver,577,578. 
Compensatory emphysema1 645. 
Compressed air, in :isthma, 631; treatment 

by, in tuberculosis, 230. 
Compressed air disease. (See Caisson di!!. 

ease). 
Compression of spinal cord, definition of, 

959; diagnosis of, 961; (}t1e to tumors. 
96:1; etiology of, 959, 960; symptoms of, 
960, 961; treatment of, 961, 962. 
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('on('nto'stlisl'ase,607. 
('om·ret ious, freca l, in appl'nllicitis, 533. 
('01:dylornal:.1,267. 
( 'ongeuilal nffeclions of hl'art, 832-836; 

s,vmpto"ms of, S:M. 
f'ongcnitul syphilis, 268; or liver, 273; 

symptomsof,268. 
C 'on~('i;tion, of brain, infantile convulsions 

uue to, 1078; of livC'r, 561; of skin in 
:t(·uto <liffuso myeliti!'I, flG7; of spina l 
('Ord, f)i)6; of systemir veins due to 
mitrnl incompetency, 818; of system ic 
\"CinS in mitral stC nOSiS1 8:::2; of tbyroicl 
gland, 870, 871. 

('uugestion of kidney, 679, G~O; albumi
nuria and, 68G; ha'maturia and, 681; 
J•Yf'litisand,712. 

C'11ngcstion of lungs, :tctive, 6'.l:l, 634; in 
aortic stenosis, 815, in apoplC'xy, 992; in 
rht11mmtie f('\·er, :nG; in typhoid fever, 
1:1, ~7; passive, 634, 63fi; treatment of, 
(l:!.). 

Conjugate deviation, of ey('s in paralysis 
of s ixth nc1·\·c, 1037; of eyes, in tumors 
of brnin, 1012; of head and eyes, in hcmi
plcgia, 992. 

Conjunctiva, diphtheria of, GG; in leprosy, 
.153. 

Conjunctivitis, associatC'!l with CC'n• ical 
adenitis, li6; in CNf'bro·spinal fen~r, 

113; in influenza, 118; in me:ts.les, 346; 
in small-pox,322. 

Com;eculivo nephritis. (See Pyclitis.) 

r('11stipation, l'h lorosis n.nd, 730, 732, 740; 
il('finition of, 545; diverticulitis anti, 
5;1:l; in abscess of. liver, 58!'i; in acute 
ec-reb ral Jeptomcningitis, 950; in acute 
g~•stritis, 477; in acute pancreatitis, 
59.';; in acute trans\·crsc myelitis, 968j 
inadull s,545,!i47;inappendicit is,533; 
in nrtcrio·sclerosis, 8·1G; in cancer of 
stomach, 501; in cardiac insufficiency, 
790; in chronfo gastritis, 481, 485; in 
cysts of mcscntcry, 5ill; in diabetes, 
4:12; inclilatationofthecolon,5!52;in 
crythra•min, 758j in hyp('rchlorhyllria, 
Iii:!; inhystcria, 11 01;in infants,M7; 
iu intestinal obstruction, 511, 542; in 
lt1:ld poisoning, 401; in lob:lr pneumonia, 
.~!.!; in locomotor ataxia, 918; in milk
si(•kn('ss, :18:5; in movable kidn('y, 677; 
in mucous colitis, 551 ; in obstruct ive 
;jam11li<'<', !556; in pancr('atir hff'mor
rhag<', fi9 1; in pellagra, 412; in pyloric 
obstruC'lion, 488; in pylori(' sh•nos is, 
fi06; in scun"y, 4·18; in luhrrrulous 
n11•ningitis, 172; in typh!liil l'r\'er. 2:1; in 
typhoid fe,·er, treatment or, 41; st.~r-

cor:il ulcers in, 521; tre:itmcnt of, 5471 

!HS. 
Coi:sumption. (Sec Pulmonary tubercu-

losis.) 
Contracted kidney in gout, 420. 
Contraction of the arm antl leg in cerebra.I 

hremorrhagc, 996. 

Ccntrarturcs, following neuritis, 102:l; hys
tC'riral, 1 09~, 1099; in nrthrili!-> drfor· 
ma.ns,11:lG;inlocalizedneuritis,102'.?. 

Contusion-pneumonia, iG. 
Conus me<lullaris, lesions of, 962, !1G:t 

Cf'nvalesccnce, from acut(' Brig-ht's tlis-
casr, 701, 702; from crrebro-spin:i.1 fe\•er, 
112; from dengue, :~6:l; frorn diphtheria, 
antitoxin fo, 74; from infl11r11z:t, JJ9; 
from lobar pneumonia, 91, 92; from 
pnrumonia, 101; from rrlapsing fe\·er, 
!W:~; from whooping cough, J 22. 

Convulsions, <lur ing exploratory aspiral ion 
in pleurisy, 666; following ha>rnorrhagc 
in peptic ulcc>r, 494; in neut(' Bright's 
disras(', 698; in acute cerc>bro spinal lep 
tom<'ningilis, 950; in acuto dilfusr my
elitis, 966; in acute dyspPpsia of chi l
dren, 526; in n.cutc pol io·my(•lil is, :l6G; 
in ncuto SC'C'ondnry anmmia., 72.~; in 
nl'ute yellow atrophy, 560; in Addison's 
discase,865;inalcoholicneuritis,J028; 
in ana_>sthcsia. paralysis, 102;); in brain 
a.bscrss, 1017; in ecr(•br:il apoplC'xy, 997; 
in C'C r('bral syphili s, 271; in eongenita.1 
hy1lrocephalus, 1019; in drnguC', 363; in 
crgotism, 410; in hrrmorrhago from 
stomach, 508; in hemiplrgia. in rhildr(>n, 
1006, 1007; in h~·sterin., l OH7; in hy· 
stC'ro-ep ilepsy, 1098; in lrad poisoning, 
403, 405; in lobnr pnrumoni::t, 8C:; in 
mumps, 351 j in relapsing f('vr>r, 26'.!, 
263 ; in rheumatic f('\•C'r, 376; iu s<·arl1>t 
.fC\'Cr, 385, :139; in scurvy, -l-t8; in small
pox, 318, :122; in spasmodic laryngitis. 
617j in spast ic pnralysis of in fants, 
9:17; in thcrmic fcvrr, :mi; in throin 
hMis of lhC' cC'rebral vrins anti sin 11 -.('s. 
1005; in toxa'mic ,jaundicr, 557; in tu
bcreulous meningitis, 172, In; in tu 
mor of brain, 1011, 101~; in typhoid 
fo,·er1 2~; in ura"mia, G!J i; in whooping 
cough, 121; infant ill', diagnosis of, 107~, 
1079; infantile, etiology of, 1077, 101~; 
infantile, prognosis of, 1079; infanlilt>, 
symptoms of, 1078; infantile, lrt':llmcnt 
of, 1079; muscular, dur to l<'sions of 
l'Cr('braleorlC'x,969;ric:krts:mtl,·11.l 

Convnlsi,·c liC', 10-14, 107.). 

C<'~~l~J::l;)U~~:~~S~:~l t~,f 7~~:lneys clue to, 
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Copp 's astbmn. 86!'1. 

z.~~~~:~:l~i1:: ~:{:~:1, ] 076. 

::~:;::~:~!~::;·:+:~:~,;,.,b~I~~'.''"" · 832; bovi-

Co rn , pc>llagra nnd, 411, 413. 

Co~~,n~9 ;:.1tliat3, hc>miplc>gia. due to lesion 

Co~~~~ric>~~:~~:~11:~s;;,s~,8~: ~;~.ina. veetoris, 

~:~::~~~:n~~~ad{i.~;.~11i~;~~sil~~::;ms of, 97:1. 

Corpus ca llosum , Jesio 11sof,970, 971. 

Co~~:.~~;;:~;~\:.~~:ir1:. {~~.'.;,:1;;~r.: ·~:::;:·: ; ~.::~:H 
acu te bronchiti s, 621; in CC'l'ebro-spin:ll 
fe\·e r, ll :l; inmC'nslc>s, 3·1-4 , 3 10. 

CostivenC'ss. (St·c ( 'onslipntion.) 
Cough, hyste ri cal, 11 00; in ~1etinomycos is, 

2:t~; in acute bronchitis, 6~1; in acute 
congestion of lungs, 6:J3; in acute sc ro
fihrinous pleurisy, 657; in adenoids, 
469; in ane ur is m of thoracic norta, 855; 
in ::ineurism of transverse arch, 85 1 ; in 
ai:.thma, 620; in aortic incom 1>Clency, 
811 ; in aortic stenosis, 8 16 ; in carc i
noma. of lung, 6;J:l, 6;31; in carli i::i c in
sumciC'ncy, tr<'at men t. of, 795 ; in chroni c 
bronchit is, 6~:1; in chro ui c gastritis, 
481; in chrou ic interstiti al pneu moni:l, 
641; in chronic ul ce rative lubcrculosis, 
J9 2- 193j in eongcnita l hea rt di sease, 
83·1; in diagnosis o f pulmonary tubC't
culos is, 207; in e 111pyc nrn , 660; in fibrin
ous bronchiti s, 632; in l'ib1·oid phth isis, 
202; in go il rc>, 87:l ; in IHL'moplysis, G:39; 
in hay fr\·cr1 GI:~; in Jl oilgk in 's diS<>ase, 
/.1-8; in lary ng itis, 615; in lobar pnl'll· 
monia, 8 -4 ; in mediastinal tumors, G73, 
67-1; in milrnl incompetency, 819; in 
mi t r::il stenos is, 82·1; in rodema of lungs, 
63,3; in perfor:ttion of lung in abscess 
of liver, 585; in p<'riearditis with effu
s ion, 7.1-1; in 1mc11mo11okon ios is, 6-1.l; in 
pulmonary form of at·nt(' grnna l lnber
cul osis, 1i0; in r('lapsing fover, 262; in 
saccn lar hronehil'elasis, 626; in tubercu
lous lnryng-itis, 61.S; in tuberculosis, 
trcatmf'nt of, ~;:o, 231. 

Con n ·oisi<•r's Jaw, !i68,573. 
Cow pox. (Sel' \ 'a<'einia.) 
Cr: 1 mp, t elegr:tphC'r 's, I 093 ; writer's, 1C93-

l095. 
Cr::imps, hrat, in ergotism1 410; in 

gcnit, -1:!2, muscular, in cholera 

n.siat ien., 136; muscular, inehronic inter
stitia l nl'phriti s, 70 ; muscula r, in 
urremia, 695. 

Cranio-tabes, 443 , 441. 
Craniotomy in cerebra l apoplexy, 1002. 
Cruw·eraw, 30~}. 
C'1eeping eruption. 314. 
CJCeping pn<'umonia, 92. 
Crepitus, ga ll stone, 572; in acute sero

fibriuous pnC'umonia, 659. 
Cretin ism, endemi c, 874 , 875; sporall ic, 

874. (See also 11ypolh)·ro idi sm.) 
Cri coid cart ilage, in\"okement of, in tub<"r

cu lous l:lry ng iti <J, 61S. 
Crises, tabetic, 917. 
Crisis, in lobar pneumonia, 83, 101; in 

relaps ing fever, 262, 263; in typhus fe
vC' r135-I. 

Crossed bemiplegi n, 99:l, 99:5. 
Crou p1 membranous, 651 66; spasmodic, 

617,618. 
Crou pons bronchiti s, 631 ·033. 
Croupo11s entl'r iti s, 520. 
Croupous pneumonia. (See Lobar pneu-

monia. ) 
Crura cerebri , lesions of, 972, 973. 
Crural angina, 846. 
Crus, h::emorrhage iu, 99:1. 
Cruveilhier's palsy, 928. 
Cry, epilept iC', 1082; hysterical, llOO. 
Grypt ogenetie septi cremia, 50. 
Crystals, asthma, 030. 
Cuban itch, :l i6. 
Cubebs, congestion of kidney due to, 679. 
Cu le x, mosquito, 246, 247 ; fati ga ns, 362. 
Cursc hninnn 's s pirals, in fibrinons bron-

chiti s, u:12; in asthma, 630. 
Cun•aturo of the spine, spasmo<l ic wry

neck a nd , JO;J:I. 
Cuta neous actinomycosis, 233. 
Cutaneous reaction, in syphilis, 277; of von 

Pirquet, 159. 
~anopya:-mia,50. 
Cyanosis, tl ue to fai lure of the r ight auricle 

3.Ud ventric le, 785; entcrogenous, 7.38, 
759; in ao rt ic incompetency, S il ; in apo
plectic attacks, 991; in arlerio-wnous 
:lneurism, 86 1; in bronchi e('tasis, 6~7; in 
ca rdiac insumciency, 790; in cholera 
asiatic::i, 135; in congen ital hC'art dis
ease, 834, 835; in epilepli c attack, 1082; 
in e rythr~mia, 757; in gen<'rn l tuberl.'u· 
losis, 169; in H odgk in 's di sease, HS; 
in by pertrophi c em physema1 618; in hys· 
ter ia , 1100; in lary ngeal spasm, 1050; 
in me<l ia stinal tumor, 673; in mitral in
compete n<'y, SJ9; in myeosis intestinalis1 

150; in pneumonic plague, 14 0; in pul-
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Debo\·e's for('ed nlimentation, 2~8; in pu l
mon:1ry tul)('r('u)osi!-1, 201. 

De<':1pst1Jation of 111~· kidll(')'S, 'il 1. 
D('fibri11ated Llood, injection of, in hremo-

philia, 7:'i7; in pernitiousanremia, HO. 
Deformity, in compression myelitis, 960. 
Deglutition pneumonia, 102, 10-i, 106. 
Delhi boil, 261. 
Delirium, in :tbscess of the brain, 1016; in 

atntoC'erebro-spi11al leptom<'ningit is,950; 
in :u:-uto diffuse my<'litis, 967; in aC'utc 
cndoc:.1rditis, 801, 802; in acute pan
creatitis, 095; in acute yellow atrophy, 
GGO; in al<'oholiccirrhm;isofthclivf'r, 
579; in alroholie nPurilis, 1021; jn aor
tic incompelC'1H'y, 8 12; in l'erebral anre 
mia, 986; in CC're>bral sypbilis, 271; in 
cerf'hro spinal fe\'Cr, 111; in chronic 
Bright's disease, 710; in dengue, 363; 
in ergotism, 410; in erysipelas, 55; iu 
gcncia l paralysis, 92:~ i in gout, 421; in 
hysteria, J 102; in hystero·epilcpsy, 1098; 
in lca(l poisoning, 403, 405; in Jobnr 
pneumonia, 88, 89; in malaria, 249, 2;13; 
in miliary few•r, 387; in mumps, 350, 
351; in pericarditis with effusion, 764; 
iu rat-bite fc,·er, 3h9; in relapsing fe,·cr, 
262j in rheumalic fe,·er, 3i6; in Rocky 
'Mountain spotte1l fevn, 388; in scurvy, 
448; in serous !ll('ningitis, -1019; in small 
pox,322;insuppurativetonsillitis,46i; 
in toxremic jaundice, 557; in tuberculous 
meningitis, 172; in typhoiU fever, 28, 
29; in typhus fever , ;~;)3, :J54; in urre· 
mia,{l!l4jinyellowfcver,360. 

Delirium cordis, 770. 
J)e\irium lremcns, 398·400; in lobar pneu 

mo11ia1 89 1 92j pcricardilis resembling, 
764. 

Delusions in canliae immfficieney, 790; in 
fatty henrt, 7~)1; in genera l paralysis, 
923; in myxO'dema, 875; in ur!t'mia, 694. 

D{marche d'ivrc.'ISl', 9i5. 
DC'm('nlia following traumatic neuroses, 

l 11 8; in acrom<>galy, 891; in ergotism. 
410; in locomotor ataxia, 918; in myx
a>d<>ma, 8i3; in pellagra, <112. 

DC'mentia. para lyti ra, 921 (.~re also Paraly
sis, general); in locomotor al~txia 1 918. 

D('mOdC'xfo)]iculorum, :110. 
r·cngue, complicat ions of, 363; (.]cfinitiou 

of, 362; diagnosis of, 363; dilfcrentia· 
tion of ycliow f'cn:>r from, 360; et iology 
of, 362; \Jistory a nd geographical dis· 
tl'iblltion of, :362; symptoms of1 36:!, 
:l03; treatnwntof ,:W:l,36-l. 

Dc11litio11, acute stomatilis aud1 457; de· 
laycd, in crrtinism, Si4 ; epilepsy and, 
1081; inrickcts,·111; infantileconvul-
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Rion!! ancl, 1077; ulrnatin;>i stomatitis 
and. l:li. 

~I~~;~~~~T~]~~:.: 
, ,,~:i~~~~:"~;¥iX £~~~:.::;~:~~:~~~::·~~~~~, 
Dcrmnto-myositis, 11 28. 
lhr11wtosa varositairc, '105. 
Dermoi1l e.vst oC the brain, 1010; of the 

mt'diastinum, Gi5. 
D<'scensus ,·entriculi, 54!). 
Dc>!:=.qnamation in measlC's. :-116; in srarlct 

ne:~,~~:·a~:~i:, 3833i2;. in typhoid fever, 18. 

JJiabNc hro11::C, 434, 4f>·I; 9ra.~, •1:~2. 

n ;:~r ·~ :;~::,'i~i~~~.f~~ 1",;:,'.·; ~~;·~:~;;'.:~';;~~ l~~i 
morbid anatomy of, 410; i:;ymptoms of, 
440, 411; treatment of, 411. 

Diabetes mcllitus, ncutc> emlOf'arditis in, 
797; adrenal, 428; :ind t~·phoid fcn•r, 
32j hrndycarclia. in, 777; ehrouie gas· 
tritis and, 480; chronic panC'rNttitis and, 
596; coma in, 433; complkn.tions of, 
4:13-135; de finition of, 126; di:1gnosis of, 
•1:).3;d iffercnl iation ofdi:lbctcsi nsi pidus 
from, 4..Jl; dilatation of stomach in, 
4Si; etiology of, 426 130; cxceHsh·c bun· 
gcr in, 5ll; hremochromatosis and , 433, 
4.3·1; history of, 426; hypophysis and, 
-12~; in acromegaly, 892; iii children, 
.J:JO; in exophthalmic goitre, 879; lipuria 
in, 693; metabolism in, 430, 1;n ; mor
hi,( anatomy of, 4;{ 1, -132; multiple neu
ritis i n, 1024; neu ralgia in, 1090: pan 
cre;iti c secret ion in, 128; parotiti s in, 
46a; pcricanli tis fo , 760; phoi;phatic, 
691 i pr<'disposing to tuhcrrulosi~, 159; 
r<'nal form of, 428; retinitis in, 10:>0; 
symptoms of, 432, -133; terminal pncu· 
monir&. in, 9:-3, 97; treatment of, ·l3.3-439. 

Dir.phntg-m, paralysis of, 1056. 
J>inphrngmatic pleurisy, 662. 
Diarrhcra, acute dyspeptic, treatment of, 

522; alba, 51D; asi;ociated with consti· 
pation, 5'17; caui;cd by 'l'richomonas 
homini s, 28 1; chronic, ~l nric 's Hyndromc 
in, JJ-13; chronic,trcatmcnt of,522-524.; 

111)7 
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chilrlrcn,530,53ljindipbthcria,'iljin 
epilepsy, 1086; in erysipelas, 56; in 
gout, 42t, 42.J; in infantile scun'Y1 450; 
in migrninc, lO~D; in morphia. habit, 
401; in obesity, ,15 1, 4J2; in palpitation 
and arrhythmia, 780j in peptic ulcer, 
·l!lG, 497j in pneumonia, 99; in renal 
calculus, 721; in rll('umntic fc\·c r , 378, 
3i9; in scarlet fever, 342; in thoracic 
aneurism, 857 ; in treatment of cardiac 
failurc1 792; in typhoid fc,·cr, 41, 42; 
rC'lation of, to acute gastritis, 4i6, •Ji7; 
rC'lation of, to chronic gastritis, 1179, 
480; rcl:.1tion of, toconstipation,545; 
relation of, to constipation in infants, 
547;relationof,todiarrhrea.i n ch ildreu, 
524; relation of, to scun·y, 4-16; rickets 
and,442. 

D1etclic album inuria, 685. 
Dietl's crises in movable kidney, 537, 678; 

pyclitis and, 712. 
Diffuse adhc!:iive peritonitis, 606. 
Diffuse sclerosis of the brain, 952. 
Diffuse symmetrica l lipomatosis of the 

ncck,453. 
Digcstivo systcm1 diseases of, 43()-611. 
Dilatation, bronchial (see Bronchicctasis); 

bronchial, in chronic bronchitis, 623; of 
aortic ring, aort ic incompetency due to, 
809, 8 10; o( bladder, and ureters in by· 
droncphrosis,715iofcolon,552,553;of 
gall-bladder, echinococcus of tho live r 
differentiated from, 292; of gall -bladder, 
from gall-stones, 57-1, 572i of gall-blad
der1 in pancreatic cancer, 599; of the 
hepati c veins, 562; of the left ventricle, 
muscu lar incompetency in, 817; of the 
mesentcric veins, 554j of t he resophagus, 
476; of tho pulmonary \'Csscls in mitral 
incompetency, 817; 0£ tho pupil, due to 
paralysis of tho third nen·e, 1035; of 
the \'Cins, redcma. of the brain and, 986. 

Dilatation of tho heart, 782-784; chronic 
adhesi\'e pericarditis and, 768; differcn
tiation of p<'ricardial effusion from, 766; 
due to aortic incompetency, 810, 811; 
duo to milral incompetency, 817, 818, 
SJ9i due to valve lesions, 805, 806; idio· 
pathic, mitral incompetency confused 
with, 820; in acutcBright'sdisease,698j 
in ancurism, 850; in aortic stenosis, 815; 
in arterio-sclcrosis, 845; in chronic 
Bright's (liscase, 710; in exophtbal mic 
goitre, 878; in fatty heart, 29lj ju mi
tra\ stcnosis, 821 1 822; in pernicious 
anll:'mia, 736. 

Dilatation of the stomach, ch ronic gastr itis 
and, 480; diagnosis of, 489; et iology of, 
486, 487; fungi in1 479; in alcoholism, 

3!l7; i11 p:rncrC'alic l'am•rr1 G!l9; in pneu
monia, fin; symptom!! of, .JS7-·J89; 
tr('all!lf'llt or, 1~9. 190. 

Dioxy-f!iamido-nrs<'11oh<'nzo l, 2i!l, 280. 
Diphtheria, :1eute bulhar paralysis follow

ing, 931; acute carc\iac iosuAiciC'ncy in, 
783j acute intc>rstitial myocardilis in, 
787; adenoids :11111 1 170; albuminuria. iu, 
685; anaphylaxis in, n; irntitoxin iu, 
72; bradycardi;L follo\\i11g1 777j broncho
pneurnonia secondary to, 101, 102; car
riers of, 57, G9, 70; complications and 
sc<1uclro of , ClG·GS; dc>finition of, 57; di
agnosis of, 68, 69; diITNcntialion of ton
sillitis from , ::)81; emphysema of the me
tliastinum i11, 67;;; et iology or, G7; facial 
paralysis in, 101 1 j history or, 57; irn
munization in, 70; i11flammation of thf' 
<esophagus in, 472, 4n; Klebs-Loc>fllcr 
bacillus in , GS 60: l.,udwig's angina in, 
466; mC'mhranons gastritis in 1 4i!l; 
modes of inf('Cli(m in, 57, 58; morbid 
anatomy or, GI G:~; multiplo neuritis in, 
102·1; necrosis of tho ]i\·('r in, 5.)9; 
redcma of glottis in, 616i of wounds, 66; 
pnrnlysis in, 6i; predisposing causes of, 
58i prognosis of, tifl; proph)·l:nis of, liO, 
70; retro pharyn~w~d ahse<'SS followin~, 
<J66; searlC"t fc\'cr and, :no: 1;ccondary 
pnc>umonia in, !l:t; sc>nsil izalion in, 'i:~; 

sept ica-mia in , 50; symptoms of, 63-66; 
lr<'atmcntof,70-7'1. 

Diphtheria a11titoxin 1 anaphylaxis from, 
n; sernm disc>asofrom, n. 

Diphtheria b:H:illn~, fi8; in acuio scro-
fibrinous plN1risy16:36. 

Diphthcritic dysrnlrry, 128. 
Diphthcritie gastritis, 479. 
Diphtheritic inflammation in amrebiasis, 

239; in cholera asiatica, 1:.w; in lobar 
rneumonia, 81; pharyngeal ulcers and, 
466. 

Diphthcritic paralysis, cyclopJcgi<L in, 10:{6. 
"Diphthcrili!:l, 11 60; of pharynx and larynx 

in typhoid fc\'cr, J:). 
DiphthC'roitl angina in scarlet fc,·cr, 336. 
Diphtbcroid cnlc>ritis, 520. 
Diphthcroid inflammations, 00, 61; sequeh.e 

of,61. 
Diplcgia, faci:il, 1012. 
Diplococens, intracellularis m~1iugitis1 10!1 
Diplococcus pneumonim of l'racukcl and 

'Vcichselbaum, 76, 77. 
Diplopia, 1038; duo to paralysis of th<' 

sixthnervc1 1037;ductoparalysisoftbc 
tbirdncn'c,1035;inchronicintcrsiitial 
nephritis, 708. 

Dipsomania, 396. 
Dipylidium ca ninum1 285. 
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1lirt eatin~, :103. 
llisk, ehokl'tl, 1010. (Sec al~o Choked 

disk.) 

l'i~~:~:1~~:'.n~·~1;. of the kidney, 676; pyelitis 

Di~~:~11~~~t·~0~;'.ail1for, di ffcrcntiation of ascitcs 

Dislenth1n 1 of tlw !uni.: in lrt·ntment of cm-
G66; of tlw wins in artcrio

aneurism. l.\61,b6:!; of thc\·cins 
neck, in p<'ricar<litis with effusion, 

Drunkar<ls, erysiprlas in, 56. 
Dry catarrh, 6:!1. 
Dry mouth, ·16:t 
Dm·hrnnc's mai1~ c11 gri!Jr, 9~9. 
Ductless glands, disc•ascs of, 863·893; gly

cosuria and, 4:!7 .J:?9. 
Dulncss in acute scro-fibrinous pneumonia, 

6;'58; in ancurism of the abdominal aorta, 
860j in anrurism of the thoracic aorta, 
853; in aortic incompetency, bl:!; in 
aorticslcnosis,81,j; inascitcs,6llH; in 
cardi:ic hypertrophy, 781. 7S~; in chronic 
adhesive pcricanlitis, 76S; in congenital 
heart <lisrnsC', ~;~;); in dilatation nnC'ur
ism of thcthoracicaorta,850; in mi
tral iucompl'tcnr.v, 819; in mitral stcno
sis, 8:!2; in pcricarditis with cfful'ion, 
76J, 76:), 166; in pnC'mno·thorax, CiiO, 
611; in tricuspicl rC'gurgitation. s~.); in 
tricuspitl stcuosis, 8~5; li\'cr, in perito
nitis, GO:!. 

Duolicnal ulcer . .J90·498; snbpbrcnic ab-
scess following, 601. 

Duodcnitis, .)!!). 

DuprC's syndrome,051. 
Dura-araehnitis, 916. 
Dust, eonditions due to inhalation of. 

(Sec Pneumonokoniosis.) 
Dysacusis, lfHG. 
Dysa·sthcsia, in lesions of tho cochlear 

ncn·c,J016. 
Dysbasia angio-sclcrotica, 816. 
Dysentery, acuto cndocarditis in, 7!18; 

amo:bic (M'C Amo:biasis); amrebic, li\'cr 
abscess in, 2:19, ~I I; bacillary, 1:!6·1::0; 
Bnlantidium coli in, :!RI; constipation 
followin~. 5·Vi; intestinal cularrh und, 
517; pyxmic abscess of the li\'cr follow
ing, 5S3. 

Dysmenorrhreaiuchlorosis,73B. 
D.vspepsia. :.H:utr, 176-liO; acute>, in chil

dren, 52U: appC'ndicular, 5:W, 5;l7; ar
thritis drformnns and, 1110; bradycnr· 
diain.ii7;canccrofthestom:H:ha11d, 
.JDS; chronic,47!'1-hCi; chronic,ehronic 
secondary a1111•mia in. 729j ephemeral 
fc\·er and, ;{,~:}; extra-systole in, Ti I; 
follo\\iug dysentery, 128; in chronic in 
tcrstitial ll('phritis, iOi; inchronicul 
cerali\·c tuhcrculosis, 1!>1; in ~out, 4~01 
·1~~; in hysteria. 1101; in peptic ulcer, 
493; in pyloric obstruction, 4f'.>8; loss of 
sense of taste in, 1019; ncr\'ous, 509-
516; oxaluria :11111, 689; pnncrcatic cysts 
following-, 5!Ji; phosphaturia and, 600; 
renal calculus a.ml, 721; lctany due lo, 
881. 

mctl:i>t.,no,globi>>"'u>ia in, Dyspeptic chronic pnncrea.litis, 596. 
Dy~phagia in cancer of the ccsopbagus, 
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475; in mediastinal tumors, 673; in 
cesophagitis, 4721 473j in per icarditis 
with effusion, 76-t; in pulmonary tuber
culosis, 202; in transverse myelitis, 968; 
intubercul ous laryngitis,618. 

Dyspitnitarism, 889. 
Dyspnrea, cardiac, due to aortic incompe

tency, 810,811; due to failure of the right 
auricle and vcntriclC', 785; due to failure 
of the right ventricle, 789; hysterical, 
.1100; in acute co ngestion of the 

lungs, 633; in acute laryngitis, 615; in 
acute secondary anicmia, 728; in acute 
sero-fibrinous pleurisy1 657; in ancurism 
ofthethorncicaorta,855,859; in an
gina pcctoris, 838; in aortic stcnosis, 
816; in arltrio-sclcrosis, 845; in asthma, 
629; in carcinoma of tho lung, 65:-J; in 
cardiac flutter, 775; in car<liac hyper
trophy, 781; in cardiac insufficiency, 790, 
7fl1, 794; in chronic Bright's disease, 
711; in ch ronic inlC'rstitial pneumonia, 
6-12; in chronic ulcC'rath-e tub<>rculosis, 
196; in congC'nital heart disease, 834; in 
diaphragmritic pleurisy, 662; in fibrinous 
bronchitis, 632; in fihroid phtbisis, 202; 
in goitre, 873; in H odgkin's disease, 
748; in hypcrtrophic emphysema, 6-l8; 
in larynge:tl spasm. 1050; in lobar pneu
monia, EM; in mediastinal abscess, 675; 
in mediastinal tumor, 6731 674; in milral 
incompetency, 819; in myeosis iutesti
nalis, 150; in reclema of the glotlis1 616; 
in ccdema of the lungs, 635; in paralysis 
of the diaphragm, 1056; in pcri ca rditi s 
with effusion, 764; in pernicious rimcmia, 
736; in pn<'11monic tuberculosis, 184; in 
pneumothorax, 6i0; in pulmonary form 
of acuto miliary tuberculosis, 170; in 
pyelitis, 71 J; in tetany, 882; in trans
Yerse myelitis, 968; in tri cuspid steno
s is. 82!1; in tuberculosis, trealmeut of, 
231; in 1uberculons aspiration pneu
monia, 185; urremic, 695. 

Dystrophia :idiposo-genitalis, 4531 893; 
muscularis progrcssiva, 932. 

E 

Ear, care of in scarlet fe\'er, 3J3; in ccre
Lro-spinal fever, 1 l:i; in diabetes, 434j 
in typhoid fever, 29. 

Ecchymoses, 751; cutaneous, in acute 
Bright's disease, 698; in hook-worm dis
ease, 302; in infantile scurvy, 450; in 
rC'lapsingfcver, 262; in scun')', H7. 

Ecd1)'mosis of the coujunctiva in whooping 
cough, 121. 

P.cbinococcus, c:rnsing obstruction of the 
bile-ducts, !'567; compr('!;!;ion myelitis due> 
to, 960; multilocular, ~!):i, 29-!; of ki<l
neys, 293; of liver, dilTC'rcntiation of 
cancer fr'lm, 589; of nervous system, 
293; of respiratory system, 292, 29:3; 
treatment of,291. 

Echinoeoccus cyst, lh·cr ab!'lccss and, 5"3, 
584-; of heart, 831; of spinal cord, 963. 

Echinococcus disease, of livcr1 291; para
sitc of, 289-291 . 

Ecbinorhynchus gigas, 310; moniliformi s, 
310. 

Echokincsis, 1076. 
Echolalia, 1075; in saltatory spasm, 1076. 
Eck, fistula of, 582. 
l~clampsia. (Sec Con\'ulsions, infantile.) 
Ecthyma following s:.;all pox, 322; in ccre-

bro-spinal fcw•r, 112. 
Ectopia cordis, 8::t2 
Eczema, gouty, 422j in chronic interstitial 

nephritis, 708; in diabetes, -133, 439; of 
sc:ilp, associated \1ith ccn·ical adcnitis, 
li6: or tongue. 460. 

Eclucation,hysteriaand,109G.1097. 
Effcrcnttract,diseascsof,927-942. 
Effusion iii ncutc sero-fibrinous pleurisy, 

656; in arthritis deformans1 11 35; il1 dia
phragmatic rl<'urisy, 6G2; in emp_ycma, 
G60; in plC'uro-pnlmonary carci noma , 
65'4; percnrditis with, 761-767. 

F.ighth nen·c. (Src Auditory nerve.) 
1':1::J.!:ttic tissue in tuberculous sputum, 1!>31 

194. 
Electrical rraction in acute polio-myelitis, 

367; in facial paralysis, 1043; in mul
tiple neuritis, 10~.j: in periodical pantly· 
sis, 1119; in Thomscn's 1liscase, 11;;2_ 

Ele-ctricity in trf'atmcnt of acute polio
myelitis. :w"; in lr<>alm<'nt of h)·steria1 

1105; in lrPalmC'nt of ne11rnsth<'nia
1 

1115 ; in trcritment of sciat ica. 106:1. 
Electrolysis and wiring in aneurism

1 
858, 

860. 
Elephantiasis ncuromatosa, 1027; sporadic, 

306,307. 
F.maciation due to m1orcxi<i 11en·osa. 1101 ; 

in acute cerebro-spinal leptomcningitis, 
950; in cancer of li\'l'r, 588; in cancer 
of peritoneum, 608; in cancer of stom· 
ach, 500; in l'a rc i11oma of lung, 6.5:3, 651; 
in chronic ulcerati1·0 tuberculosis, lfJ7

1 

198; in diabetes, 4;~2; in exophtlmlmic 
goitre, 879; in H odgkin's disease, i-t-8; 
in pancreatic cancer, 59!); in phosphatu
ria , 691; iu primary combined sclNosis, 
!).fl; in pyloric obstruction, 488; in py-

~°;~~ ~~c:~~\~~~~~~·ei~n~~~~~1~~i~:~;a~~~:~ 
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~;:[~j/~~~?,;:~::T~~: i::;~::;·;:~~~ ~~.: 

:~~~~~~~:.~~:it 
1003; of cerebral blood v<'ssels, in acute 

[~~~\~T:1~~[~jti~ 
E.f,f f,r~~~f ,~~;rnf::;~?~~~;:~:~:!fr:.if :t~~: 

?i!~::iil~z::g:;,l·:~:.»:~~'.:~:~:.~;:':.~~;:~rn 
fibroid changes lluc to, 610; following 
cxplorntory puncture in pleurisy, 666i 
ltypertrophie, 6-16-6;10; in angina pee· 
tor is,s:rn; in asthma, o:JO; in chronic 
bronchitis,623; in fibrinousbronch itis, 
6:33; in peptic ulecr, 4!l2; in pncumono
koniosis. 644; in pulmona ry form of 
acule mil:iry tuberculosiH, 170; in pul
monary tub~rculosis, 203, :?06; in whoop· 
ing cough, 121; interstitial, 650; of 
mcdiastinum, 675; of neck, in asthma, 
629; of unaffected lung in cirrhosis of 
the lung. 6-11; pneumothorax and, 669; 
I ricuspid regurgitation aud, 824, 825. 

Emprosthotonos, 144. 

Empyema, {i60·662; and lobnr pneumonia, 
89; brain abscess i11 1 1016; chrouic Ury 
plt1ur isy followiug, 667; confusion of 
liwrabscess with, 586; confusion of sub· 
rhr<'nic abscess with, 605; in scarlet fo. 
\'t'r, ;.;:~'!; in typhoid fe,·er, 13; ioclica· 
nnria in, {i91; i\forie's syndrome in, 
10·i:S; pt>ritonitis in chillJ.rcn anti, 603j 
putrid bronchitis and1 6~1; treatment of 
GGG,667. 

Ci61; associated with 
lnmor in, diffcrenti· 
S.i7. 

1014,1015;acute, 

cortical sclerosis and, 952; in influenza, 
11 ; in syphilis of the brain, 271. 

Encephalo-mcningitis. in alcoholi~m. 397. 
Encephalopathy in leatl poisoning, 405; 

general paralysis anti, 925. 
Encysted amrebre, 239. 
Encysted pleurisy, 663. 
Endartcrilis, cerebral, thrombosis <lue to, 

998; diffuse, in pcpticulcer,492; <lue 
tc acute endocanlitis, 799; in angina 
pectoris, 839; in typhoid fev<'r, 13; 
oblitcrans, 275 ; of cerebral blood ,·cs· 
scls, 100-!; of cerebral blood ,·cssels. 
aneurism due to, 1003; of cerebral bloo<l 
vessels, apoplexy <luc to, 989; of cerebral 
blood vessels, syphilitic, 1004; of coro· 
nary vessels in small-pox, 322; of spinal 
cord,9.i7. 

Endemic inllex, 255. 
Endocarditis, acute, 797-803; acute chorea 

an<l,1067, 1068,1070,1071; :lcuteen
eephalitig in, 1014; acute interstitial 
myocanlitis in, 787; aneurism and, 8..J9; 
aneurism of the cerebra l blood vessels 
and, 1003; :rneurism of the heart <lucto, 
829, 830; aortic incompetency due to, 
809; aor1ic stcnosis due lo, 815; us a 
terminal infection, 53; Bacillus coli in, 
48; cerebra l embolism and, 998; cere· 
Lra l hll'rnorrhage due to, 98 ; chronic, 
80-1, 805; chronic infectious, 802; com
plicating bacillary dysentery, 128; com
plicating gonococcus infections, 12.1; 
complic:tting influenza, 118; ~liabctes anti, 
431; di la tation of the heart in, 78-t; 
due to congenita l malformation of the 
heart, 808, 809; f~tal, 833,. 834.; in 
chronic ulcerative tuberculosis, Hll; in 
Uiphtheria, 62; in external untbrax, 
1-19; in gouoeoccus septicremia, 124, 
125; in lobar pneumonia, 81, 90, 97; in 
measles, 346; in mumps, 351; in rheu
matic fever, 375; in scarlet fever, 33-l, 
338; in SchOnlein's disease, 752; in sep
tica:'mia1 5 1; in tonsillitis, 38 1; iu ty
phoid fever, 13, 21; infarcts of the 
splrrn in, h8;'5; malignant ecchymoses in, 
751; mitral incompetency tluo to, 817; 
mitral stenosis due to, 820, 821; paren· 
chymalous degeneration of the hPart in, 
788; peri('ardilis and, 763; pnhnonary 
insufficiency in, 826; recurring, in aortic 
incompetency, 812; recurring, in mitral 
stenosis, 8!?:3, 82.J; secon<lary to ery· 
sipelas, 5-1, 56; stenosis of th<' pulmonary 
val\'C and, ~26; terminal, in urrumia, 695; 
tricuspid regurgitation due to, 82-1; tu
berculous, 221; ulceraliv(', brain abscess 
in, 1016; ulceruti,•c, confusion of, with 
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s('ptico·pya•mia, 52; ulccrali\•c, pcricar
ditis anti. mo. 

Endoct"r\'ieitis, gonorrhC'nl, 123. 
Endoth(>lioma of thC' hr:i.in, 1009; of tho 

of the peritoneum, 607; of 
SSi. 

holism, 397; in C'rgotism, 110: in lead 
pohmnin~. -IO:J, IO.i; in pt•ril'n.rditis, 7G..J; 
infantile convulsinns a111I, 107~ i .J<IC'k 
sonian, 2:J:l; notlt.ling ~pai;in in, 10.)-1; 
a:·llcma of the lungs and, 6:{;;; parosmin, 
102~i post hemipl<'gie. JOSI; po~t hC'mi 
plegie, in ehildr<'n, JliO~; progno~is of, 
JOS5; purpura in, /:ii; 1hyn:rnd's dis 
raso :rnd, 1122: spnsm of thp <r!o\ophagus 
in, --173; spasm of the tongn<' in. 111.i.); 
spinal, 9:W; l"iJ'lllptoms of, 10!-il J085; 
lr<'alm<'nt of, 10%- IOR7. 

Epilept.ie eo11\'ulsions in :tn::t•sthrsia parnly 
sis.102:"i. 

rn F.1:i1~~~~~f~~,1~1lo r~~~~~i~i:~ti~:1 9~1;~1t~ 11 <;~~~::~; 
pnra lysis, !)~;~, 92-1; in Stokes-Adams, 
tlisensC',7i9 

Epinepluin, and high bloocl pressure, 863, 
86-l. 

Epistnx is, G13, GI lj in nc1·om<'gnl.v, 891; 
in acute Bright's dis<'nsc, (j!)-;; in :dco
hol ic C'irrhosis, f>i-~; in thro11i<' intnsli
tial nephritis, 70~; in li;rmophilin, 756; 
in lymphoid IC'11ka'min, i l:i; in my<'loid 
Ieuk::cm ia, i42, ii:~; in pnrpura h:l'mor
rhagica, 753; in sC'al'l('l fr\"C'r, 33i; in 
scurvy, 448; in t~·phoi1l f('\'C'r, ~6; in 
whooping cough, 121: p<'rniC'ious an::cmia. 
and, 734; renal, 681. 

Epi thelio ma, cylindrirnl, cnusing int<'slinal 
obstruction, 511; lcukopl:1ki:t buecalis 
:rnd, 461; of the O.'Hophngns, 4i;J, 

J<:rb-Goltlfiam's symp1om complex, Jl33. 
Erb's syph ilitic spina l p:na lysiH, o:rn. 
}:!'got, pnrpura due to, 751 ; scleros is of t he 

brai n tlue to, 95 L 
Ergotism, 409, 410; toxic combi ned sckro

sis in, 945. 
Erosion, 460; hremor rhagic, gastrie, 4fl0; 

of blood \'C'SSelS, h::t.'11HJptysis from, G:rn; 
of b lood vcs~cls, in pPptic ulcer, 492. 

Erosion nncurism, 8-,19. 
Eructations in :teutc gastritis, -Vii; in 

chronic gnstrilis1 -1~0; in gastric sup<.'r
secretion, 512; 11en·o11s,510. 

Eruption in acute chorf'n, 10i2; in acute 
glanders, HG; in dl'ng-ue, ::rn:l; in foot 
and mouth tlisPns<', :{~i; in me:1sl<.'s, :H.:5, 
340; in pt'll:igrn. 412; in r:lt bitt' fr•\-{'!', 

389; in rbcnmalie fo,·t'r, 3ii; in Roeky 
Mountain spotkd fever, :l8.~; in ruhf'll:l, 
3-18, 3-19; in scarlC't f(',·er, :tVi, :trn; in 
small-pox, 3 18-320, :!25; in typhoid fc> 
Yer , 18; in typhus fevC'r1 :~.)3; in v:l ri 
celln, a:n, :rn2. 

E1ys ip('las, :'\Cute endocarditis in, 7fl8; as
SO('iated with pulmona l'y tu hC'l'Culol:liR, 
209; broucho-pncumonia secondary to1 
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~l~~' c~~~);lit~:~:::~:~i(·~~~n~\ 1 ~~~10::!n!f:;~~ 
of, ;jl; diaguusis of, 56; dilatation of 

~
1

::m1i1~ru~n~:1 ;~~ ~ e.~!~:l~~;ti~;1J 5~~s!!~~ 

~t;~;,i/r:~{f ~~~~i:(;\:~:!~~t:~f:t~~11 
and sinmR'S due to1 1Uu5; treatment of, 
56. 

E1~~::~::11~.; 1 :1~~ tu :;~~::~:~.,:11 ~A2 ~x11~~1t i;~u;;br~~ 
spinal frverJ 11 l; in diplithC'ria

1 
66; in 

l'xophthalmic goilrc1 b78; in iufluenza
1 

118; in inkrm1LtPntllydrarthrosis
1

1l43; 
in lepl'usy, J5:1; in lobar pncnmouia, 88; 
i11 neul'algia, .IU!JO; in pellagra, 410; in 
tonsillitis, :lSl; in tubt'r<:ulous meningi
tis, 172; in typhoid fever, 19; in 
ur:.cmia, 6!):); infectiosum

1 
349; multi

forme, rcscmblingmeasles,347; no<losum, 
in acute ehorca, 1072; uodosum, in 
cercbro-spinal Jcvcr, 112; of the l:trynx, 
in syphilitic laryngitis, 619. 

Erythra>mia, definition of, 737; diagnosis 
of, 'i-J.'i; pathology of, 75i; prognosis of, 
7<'.iS; symptoms of, i57, 758; trcalmcnt 
of,75S. 

Erythromelalgia, drfinition of, 1123j in 
u.rseuical puisoning, 407; in mctatarsal
gi:1, JO!):!j symjJlOJHS of, 11~3-

J;;lal 11w111du11i, JSU. 
Ether, ::illiurninuri:i following inh::ilation of, 

6S;J; vasomotol' par:tlysis due to, 984. 
Eustro11gylus ~igas, :1un. 
E\1ald te:-:it 1m·al, G02. 
Exantl1C'111 iu ul<.'rrative stomat itis, 457. 
ExcrciS(' iu c:ndiac iusnflicicncy, 796; in 

treatmeut of cu11:;lipation, 547; in tuber
('utosis, ~:!8 1 :!:?!l. 

B~~r,:~::1~:;~:£~::~,:::1;'~~;:,~~~;~~'~ ;~a~m 
deli11itiu11 of, :-..ii; diagnosis of, 880; 
diffneutiation of 1wur:isthcnia. from, 

~W:~~:!l~::~;1~f~;:~i~.:~:~;~:i~;~,~i~ 
tr1•al111i'ntof1 SSO. 

E~~1/ 11 ~~~11:11~~::~,i~1:Ll Sil!L~l:d r:11~'E'~~~~:~:g~ ~·; 9 ~.g !1~ 
~~-~· ~~(~ 111i1 ;; IJ; ,

1111
1
1
:

11
'.: ;0 / u11:~·r~ ~.1~~i ,~:1e;~ ~f.rtis, 

Jo::~·,F·::: 11 :;:;'.~~:·'.~:~::~·:·:·::iH:~~: 'i1:,~
1

l~~~ 

sero-fibrinous pleurisy, 657; in aortic 
stenosis, 816; in asthma, 629j in bron
chiectasis, 626j in chronic bronchitis, 
623; in chronic interstitial pneumonia, 
641; in fibroid phthisis, 20:!; in gan
grene of the lung, 651, 652; in mitral 
incompetency, 819 i in re<lema. of the 
lungs, 635; iu perforation of the lung iu 
liver abscess, 585; in pneumonokouiosis, 
G441 (>45; in pneumonic tuberculosis, 
184; in putrid broncl1itis, 624. 

Expiratory theol'y of hypertrophic emphy
sema, 616. 

Extensor par:1lysis in pulmonary tubercu
losis, 205. 

External aud itory meatus, diphtheria. of, 
66. 

External cutaneous nerve, affections of, 
1060. 

External pop liteal nerve, lesions of, 1061. 
Extra-systolesJ 7i2·774. 
Exudate in acute fibrinous pericarditis, 

761; in pericnrditis with effusion, 763. 
Exmlation in ncutc peritonitis, 600; in 

myalgi:t, 1129. 
Exu<lative erythema, acute Bright's dis

ease iu, 697. 
Eye strain, epilepsy and, 1081. 
Eyes, care of, in small-pox, 325, 326; com

plications in, in small·pox, 32~; cyster· 
cus cellulosu:: in, 289; in ncro1ncgaly, 
891; in cerebl'O·Spinal fever, 113; in 
chlorosis, n1; in diabetes, 434; in ex
opbthalmic goitre, 87!); iu infantile 
scurvy, 450; iu tuberculous meningitis, 
173; iu typboiJ fever, 29. 

F:icial bemiatropby1 1125. 
Facial nerve, paralysis of, 1041-1044; 

spasm of muscles supplied by, 1044, 
1015. 

Facies, Hippocr:itic, in peritonitis, 602; in 
abscess of the liver, 58.1; in adenoids1 

469; inalcoboliccirrbosisofthcli\'er, 
579; in general par:ilysis, 923; in myx
redema, 875; iu paralysis agitans, 1064, 
10G5; in pernicious :imcmia, 736; in 
sporadic cretinism, Si.J; Jeontiua, 153; 
of yellow fe\'er, 359. 

Freces, accumulation of, causing intestinal 
obstruction, 541, 5-14; accumulation of, 
causing obstructi\•c jaundice, 5.J,j; caus
ing dilatat ion of the colou, 552; concre
tions of, in appendicitis, 533; in cholera. 
asiatica,135. 
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570; io broncho·pneumonia, 105; io can
cer of Ji,·er, 5.S-~; in cancer of ritomach, 
50l; in caurrum oris, ·109; in cholera in
fantum, 5'.W; in chronic secondiiry au:a
mia, 730; iu chronic ulcerative tuber
culosis, H)6

1 
J9i, 198; io dengue, 362, 

363; in diagnosis of pulmonary tubercu
losis, 206 i in cmpycma, 660 i in erysip
elas, 5J; in cxophthal111ic goitre, 879; iu 
fil;rinous bronchitis, a:::.?; in gaogrcue of 
the lung, 6.j2; in guul, <l:H; in ha:mo· 
globi 1rnria, 6S3; in l1C'rpes zoskr, 926, 
927; iu llodgkin's disf'ase, 748, 7-19; in 
hypertrophic cirrhoRis, :>SI; in l n<liau 
kala-azar, 260; in infantile SClll'Vy, 450; 
i u influe11za, 118; ju large solitary ab
scess of lin:•r, GSI; in lobar pneumonia, 
82, 83; in lymphoid lenku:miu, 715; in 
malaria, 249; in malarial c:.u;hexia, 254; 
in 1\ latta fe\'cr, .1 31; in measles, 34-1-, 
3-1.Jj in mcdiastinal abscess, 67b; in 
mili::i.ry fe,·<'r, 387; in milk·sirkness,38.3; 
in mornble ki.lney, 678; in 11rnmps, 330, 
351; in my(•loid lcukit'mia, 71:~; in peri
tonitis, 6Ul; in purpura ha'morrhagica, 
753; in !'elapsing fc\'el', 262; in rheu
matic fo\·cr, ;{i4; in rickets, 413; in 
scarlet fe\'er, 335, 3:lG; in f:)('hi)nlcin's 
disease, 75~; in serous m('ningitis, 1019; 
in simple ul('erative colitis, 5'.?l; in 
small-pox, 318; in subphrenic abscess, 
60.:>; in suppur::i.tivc ang io<:l1olitis, 563; 
in suppurativc tonsillitis, -IGi; in ther
mic fc\'cr, 39 1; iu toxu::mic jaund ice, 
557; in tuberculosis, frca1mcnt of, 230; 
iu tubCl'eulous asp irnt ion pneumonia, 
185; in tubc rculom:1 me1iing itis, l i2,173; 
in tubercn lous rer itonitis, 181; in 
typhoid fc,·cr, -17, JS; in typhus fc\'er, 
35:1, :J;)I, 3:35; in yPllow fever, 339; in
tel'mit1e11t1 iu pyditis, 714; interm ittent 
renal,i20. 

F ibrillatio111 of heart, 774, 775; of muscles 
in pl'ogressi\'0 central muscular atrophy, 
929. 

Fibriuous brnnchitis, clinical Ucscription 
of, Ga2; 1lC'fiuition of, 6:H. 

Fibl'inous pleurisy, (l.11, (i.1.3. 
Fjbrinous pneumonia. (Sa Lobar pneu-

monia.) 
FiUrinou~ rhinitis, 61, 6!J. 
}'ibroid broneho JHll•m111.rni::i, 64-L 
}--.ibroitl d<'grucratiou of heart in arterio-

sC'!erosis, 840. 
Fibro id growths of brai n, 1010. 
V'ibroid hea rt, symptoms of, 790. 
J.'ib1·oid pht l1iHiS, 202 (ue Pneumonia, 

<·hronicinlt'l'Hliti::il). 
1"ibro111a, l'aus ing iutestillal obstruction, 



INDEX 

5-11; of kidn<"y, 7~~; of m<'diastin11111
1 

ffi.J; nf pit11it:1r,y i,.rlano\, ~!Ii: of spinal 
l'ord, !10:1; of th<• stom:11'h, !iO.j, 

J•'ihrosar1·0111a of hr:iin, 1110!1. 

~::~~~:1i; i~: 11 ;.~;.~:cli~;~·1os~t~~' (·~;i ~~~-~~i;~~~ 
stlNosii; and, bt I; fragme11tatiou io, 
;<..s. 

ticm of <-hon•n. 
thedorsal<.'olm1111R H!J::?. 

FrOlieh typ<' of 893. 
Fr(ili('h's syndrome, -151, 
Frost-bil<', 11'.?0. 

1175 
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Gaertner 's bacillus1 melhremoglobinremia 
produced by, 759. 

Gait, ataxic, !)JG; hcmiplcg ic, following 
hemiplcgia in childre n, J007; in chronic 
chorea, 1077; in genera l paralysis, 921; 
in muscular dystrophics, 932; in paraly
sis agita ns, 1065; spast ic, in hysteria, 
1099; stcppagc, in alcoholic neuritis, 
1024. 

Gall -bladclcr, condition of, in cholccystitis, 
566; cula rgcmcnt of, in suppurativc 
chohiogiti s, 565; in ty phoid feve r, 12. 

Galloping consumpt ion, 183- 187. 
Gall -stone co lic, differentiation of acute 

gastritis from, •!77; indic:rnuria in, 691. 
Gall -stones, abscess of liver due to, 583, 

584; acute pancrcatitis and, 594; cancer 
of lh·c r d ue to, 587; ca ta rrhal jaundice 
and, 56:~; causing dilatation of the 
colon, 532; caw~ing intestinal obstruc
tion, 5•1 J , 544; causing obstructh·e jaun
dice, 555; chron ic cat arrhal angiocho· 
liti s and, 565; chronic pancreatitis and, 
596; confusion of cholecystitis and, 566; 
confusion of symptoms of, with scpt ico
pyremia, 52; dilfercntialion of li\'c r ab· 
scess from, 586; fo llowing constipation, 
546; in cance r of bile-passages, 567; iu 
obstruction of bile-ducts1 568; origin of, 
568, 569; physica l characters of, 569, 
570; seat of formation of, 570 ; sup
purat.ivo a ngiocholitis following, 565; 
symptoms o.f, 570-574; thrombosis of 
portal vein in, 562; treatment a nd ef
fects of, 574, 575; typhoid fever a nd, 
26. 

Gangl ioniti s, acute poster ior, 926-92 7. 
Gangrene, a rterial, in typhoid fc\·er, 21 ; 

broncho-pneumouia. termi1iating in, 104; 
differentiation of Raynaud's disease 
from 1 11 22; due to emboli in acute endo
carditis, 801; fo llowing pulmonary apo· 
plexy, 638; in bronchiectasis, 626; in 
diabetes, 434; in dipht heria, 64, 67; in 
ergotism, 409; in herpes zoster, 927j in 
malaria, 254; in mumps, 351; in mye· 
1oid leuka-mia, 743; in scarlet feyer, 
339; iu small -pox, 322j in typhus fe,·e r, 
355; in varicella, 332; local, in cholera 
asia ti ca, H6; of ext remities in arterio
sclerosis, 846 ; of skin in cerebrospina l 
fever, J1 2; of skin in typhoid f ever, 19; 
pneumonia. and, 96; putrid bronchitis 
and, 024. 

Gangrene of lung, acute plastic pleurisy in , 
654; cchiuococc11s and, 293; etiology of, 
650, 651i lucmoptysis in, 636; in dia· 

bctes, 431; in lyphoid fevf•r, I ~; Lam
bUa. intcstinalis in, ~Sl; morbid anat
omy of, 6-1 1; in pulmo11:11·y luhcrt·ulosis, 
203; symptoms and cou rse of, 6.il, 632; 
treatment of, 6.j~-

Gangrcnous paucrcat ili s, 595, 59G. 
Grangrcnous stonwtitis, 4[)9. 
Gas po isoning, policnccpha li t is in, 101 L 
Gaseous tumorsofSteno'sductand of the 

parotid gland, 46:1. 
Gastra lgia, 513, 5 11 ; differential ion of 

biliary co li c from, 5i1 ; du o to di sturb
trncc of pncu111og<1st r ic nerve, 1051; Joco
motor atax ia <tnd, !)20. 

Gastrcctm1is (8Cc 1Jilatat iou of stomach); 
teta11y du e to, 88 l. 

Gastr ic cr ises in loeo111o lor utaxia, 917. 
Gastric ulcer, 490-<Jfl8; cauec r of stomach 

and, 499; perforation of, producing peri
tonitis, 603; subpb renic abscess follow
ing, 604. 

Gastritis, acida, 48 1; acute, 4i6-'l79; an
aeida, 48 l; atrophieans, ·HH; chronic, 
479-486; chron ic, differentiation of can
cer from, 50-1; hremorrhago from stom· 
ach in, 506; mucipara, 481; polyposu, 
480. 

Gastrotliseus hominis, 283. 
Gastrodyuia, 5 13, 5 H. 
Gastro-intestinal complications of pulmo

nary tuberculosis, 20-J, 205. 
Gastro-intostjnaJ fistula due to gall -stones, 

574. 
Gastro-intcstinal influenza, ]] $. 

Gastrop tosis, chlorosis and, 732. 
Gastro rrhagia. (Sec llll'rnorrbage from 

stomach.) 
Gastrorrhcxis, confus ion of, with peptic 

ulccr,496. 
Gastrostaxis, 507. 
Gas!rosto111y in resoph:lgeal tumor, 475. 
Castroxynsis, 5 l2. 
Gaucher type of sp lenomC'g:ily, 887. 
Gavage in diarrhrea in chilclren 1 5:H. 
General inl'cct ion1 duo to Baci ll us coli, 

47; in diphtheria, 63. 
General paralysis o( the insane, 92:?·9'.'!G 

(sec Paralysis, general , o( insane); opb
thalmoplC'gia cxterna in, 1038. 

Genentl tubercu los is, 168, 169 (sccTyphoid 
form of t uberculosis). 

Generat i\'C system in typhoid fever, 30, 31. 
Genitals, diphtheria of, 66. 
Genito-urinary system, complications of 

pulmonary tubercu losis in, 205; tuber
cu losis of, 215-2 ~0. 

Geographica l tongue, 460. 
Ge rman measles. (Sec Hubclla.) 
Gestation, ptyalism during, 462. 
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~:;ff;:~:~'., ;~53'.~::u~~~;~~!:~~)f j~::: 
Gigantorhyncbus 310. 

'.~t.~1:~~~~~~;~~~ 
Glf '~?i~{;:='.1~~~;{~:~!'.~,'.l,:~;,::!~:

1

~;:~i~~:;:~:; 
Glaucoma, gout :rnd, 42:~. 

~::~~11~:~tl ~sf <~~:~1~~· 10~~~·c lfotcroptosis.) 

Uliui:;arcoma of spi1wl cord, 9G3. 

~:~~~:!ii; 1}~~tl~~i!~81cl~r~~;~·spinal fluid, 367. 

Glo1:;~ina w1l11ulis, 259. 

Glossitis, i11 pernicious amcmia, 736; M01-
lcr's, 4GO. 

Glosso-labio-laryngcal paralysis. (Sec Bui
bar p:nalysis.) 

Glosso-pharyugcal ncn·c, affect ions of, 
1048,1049. 

Glottis, impNfcct closure of, in pulmonary 

tuberculosis, 20;~; redema of, GIG; redcma. 
of1 in typhoid fcn•r, J3; spasm of, 617. 

Gluteal nC'n·c, paralysis of, 1060. 
Glycosuria, ulbuminnria. and, 68G; comli

tions c:wsing, 427··129; t.liffer('nt.iation 
of, from diabetes, H5; clue to injection 

of epi1H'pbrin1 86;~; gouty, .J20, ·J2;; i in 
aeromcgaly, 8~12; iu cercbro·spinal 
fc\·e r, 112; in chronic paucrcatiti81 506; 

in e.xophtlialmic goilr<', Si!l; in tumor of 
the eercbcllum, fli6; internal secretions 
aud, 428; pnl'l1111at.uria and, 692 . 

Goats and i\lulta fc\•cr, 131. 
C:oitre, cretin ism and, 874; definition of, 

872; distrihution of, 872; etio logy of, 
872; e.xophthalmic, .Sii·S.'SO; in acromeg· 
aly, b!l~; morbid uuntomy of, 872; 

prognosis of, 87:i; symptoms of, 872, 
sn; treatment of, 873. 

"Goitre heart, 11 873. 
Gonococcus. 123; in endocarditis, 800; in 

peritonitis, 601; in S(>ptico pya.'mia, 51; 
intcrminalinfections,5:1;inurinc,68i. 

Go11ococc11s arthritis, 121 1 12.); dill'erculia· 
tion of arlliritis dcforn1:111s from, 1140. 

Uo11ococl'us infcetiun, l'liuical course of, 

1~5j compli('utions of, 1~5; definition of, 

76 

1:'.!:J; etiology of, 123; primary Jesiou 
of, ]23; spread of, 123, 1~4; systemic, 
1211 ]~;3; treatment. of, 125. 

Gonococcus scpticremia. and pyremiu, l:! I. 

Gonorrhcra, acute chorea. follo\\iug, J06i. 

1069; acute emlocarJitis in, 798; acute 
interstitial myoearditi1:1 in, 7 7; acute 
myelitis due to, 966i hC'maturia clue 

to, 681; peh-ic pcritonilis and, 605; 
!>yuria. in, 688; scptico·pymmia follow· 
rng, 52. 

Goii~~1 ;1~:e 3~el~;~r~·:p;~:4\ l~,~~~k~~:,iu.f~~: 
amyloid degeneration of kidneys in, 711 i 
arterio·sclerosis and, s-1:1; b1·ouchitis 

~:~~ ~~~1ni~i~~; o~~r~i;iic; gdai:~~~=is a~~; 
423, 424; cliffcrcntiation of chronic 

~ ir~ ~i ~i1~ is o <:e fr~:~::~1:~s t i:o l·'~~·~: 1 ~ :o :::,ff ~~r7c8n;· 
cu<locarditis in, 797; C'tiology 1lf, •117· 
•119; morbid anatomy of, J l!l, 120j ucu· 
ralgia in, 10!>0; oxaluria. and, 6!10; pC'l'i· 
carditisin,760,761; pt>ritonitisl<'rrni· 
naling, 600; prngnosis of. J:::!l; sciat ica 
in, 1061; symptoms or, 1:!0-423; treat· 
mcntof,424·426. 

Gouty diathC'sis, 422. 

Gouty kidn<'y. (&c C.:hronic interstitial 
nC'phritis. ) 

Grucfc's sign, SiD . 
Grain poisouing1 -109, '110. 
Grand mat, 1080 (sec Epilepsy). 

Granulomata, inf<>etious of brain and, 
1009; of thyroid, Sil. 

Gra\CS 1 dirwasc, dilatation of heart in, 
78:1; c.xcessi\'C lmuger iu, G14; (sec also 

Exoplith:.tlmic goitre). 

Gray iuduratiou c·f lnngs, 6-10 . 
''Green sitknt'i'Hi,'' 731. 
Grouud-itcli, :w2, 303. 
Grucblcr's tuwor1 -104. 
Guinca·wor111 disca!i<', 307, 308. 
Gull·!:! discast', 875. 
Gum-lancing iu spasmodic laryngitis, 6 17. 
Gummata, :!ti,j, '.:WG. :!7'i; of hraiu1 2i0; o( 

brain and curd, :?iO; of heart, ~7J; of 
kidneys, :?70, 216; of larynx, 61!1; o( 
liver, 27.1; of lungs. :?72; of mrdias 
tinum1 G75; of spinnl cord, 963; of 

spleen, 885; pulmonary fibroid changes 

ducto, 610. 
Gummatous pcriarterilis, 276. 
Gums, blue line on, iu lead poisoning, 103; 

in diabetes, .1;~:?; iu mercurial stoma1iti8; 
450; io pulmonary tuberculosis, 20-1; in 

scurvy, 4.,!i; in ulcerative stomatitis, 

457. 
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Habit, constipation and, 547. 
Uabit chorea, 1068. 
Habit spasm, 1075; of face, adenoids and, 

4i0. 
Habits, sedentary, and const ipation, 545. 
Habitus phlliisicus, .1 58. 
Hremarthrosis, 756. 
lJrem<ltem<'sis, difT<'reuli:.1tion of hromop

t)·sis from 1 508, 509; in congestion of 
Ji\'cr, 5G:J; iu hyster ia, 110'.!; iD myc loid 
leukremia,7'12, H3; in peptic ulcer, 496; 
i n r('lapsing fC'vcr, 263; in scurvy, 448; 
i n small -pox, :)20; in splcn ic anrom ia, 
886; in ty phus fever, 335; (sec also 
JJ re morrhage fro m stomach). 

Ilrematochyluria, 688; produced by fila ria, 
306; treatment of, 307. 

I-lrematogcnous jaundice, 557. 
liromatoma, 55:!; of du ra mater, 948; 

pharyngeal, -J6-!. 
Hrematomyclia, 958, 959. 
Ha:matoporphyrin iu urine, 693. 
1lrematorrachis,!l57,9;jS. 
J-lrematuria, diagnosis 0£, 682; endemic, 

283; etiology of, 681, 682; in acute 
Bright's disease, 699; in aortic incompe· 
tency, 8 12; in tC'rchro·sp inal fever, 112; 
iu ch ronic interstitial nephritis, /06; in 
1obar pneumonia, E:~; in polycystic kid
neys, 72!; in pulmona ry tuberculosis, 
205; in purpura ha:-morrhagica 1 753; i n 
relapsing fc\1e r, 263; in renal calculus, 
720; in renal cancer, 722; in scarlet 
fever, 3:17; in scun•y, 448; in small-pox, 
320; in splenic anremia, 887; in tuber· 
culosis of kidney, 218, 219; treatment 
of,684. 

Hremic distomiasis, 283, 281. 
Hromochrnmatos is, •131, 453, 454; chronic 

inter:;titia l pancreatitis 31Hl, 596. 
Hromoglob inuria, 682; epidemic, 751; in 

angio-nC'urotic ccdcma, JJ21; in ma larial 
fo\•er, 2.J.J; in Haynaucl's disease, 1122; 
in typhoid fe,·er, 30; malar ia l, 254; 
paroxy~mal, 68:{, 6!i!I; toxic, 683; toxic, 
parenehymatous dPg-eueration of heart 
in, 788; treatment of, 68-1. 

IJ remoglobinuric fever, 254. 
lfrcmolysis, acute secondary amcmia. fol· 

lowing, 728; theory of pernicious an:e· 
mia, 735. 

Hremolyt ic jau ndice, 557. 
lloomopcr icardium, 769. 
lfremoph ilia, definition of, 755; d iagnosis 

of,756;d istributionof,755; cp istaxis 
in, 6J I; etiology of. 75:'5; hoomatcmesis 
in, 507 j history of, 755; pathology of, 

735, 756; renal, G81; symptoms of, 756; 
treatment of, 757. 

IIremoptysis, 6:~6, 637; aneurismal, 636, 
855; differentiation of ba:-matemesis 
from, 508, 509; due to aortic incompe
tency, 810, 8 L1; following C'pilepsy, 
1082; h~·steric:ll, 1101; in bubonic· 
pl:lgue, 140; in cardiac insuflici('ncy, 7fl0; 
in cardiac insuflid('ucy, treatmC'nt of, 
795; in chronic ulc('ra1iv(' tuberculosis, 
J9J, J!)2, J94-J96j in diag-nosis of pu l· 
monary tubcrculosi~, 207; in fibr inous 
bronchit is, 6;{:?; in fibroid phth isis, 20~; 
i n hyste ria, JJOO; in rni1ra l stcnosis, 
824; in pulmonary fol' m of acute mili· 
a ry tuberculos is, 170; in purpura 
hremonhagica, 753; in !:!C:un•y, 4-l8; in 
small pox, 3'.?J; i n tuberculos is, 194, 
231; in lypboid fc>\'er, ~7; in whooping 
cough, 121; parasitic, 282; tende ncy to, 
in mi tral intompetency, 818; tubercu
lous aspiration pneumonia and, 185. 

H:emorrhage, acute sccondary anremia due 
to, 728; appcndititis and, 536; chronic 
secondary aml1mia due to, i:rn; compli
cating diphthl'ria, G6j cutaneous1 in tox
rem ic jaundice, 5.37j death from, in pu l· 
monary tubereulosis, 2JO; fatal, in 
emphysema, 6Hl; from the cord in 
icterus neoualoru111, 558; from nose (see 
Epist:lxis); hemiplC'gi::i in children due 
to, ]006; j n :.i<'ute )'C'llow atrnphy, 559, 
560; in alcoholic cinbosis, 578; in 
aneurism of the thoracic aorta, 855; in 
aplasticanie rn ia,738; in bronchicctasis, 
627; in canccro(li\'cr,587;i n ca ncer 
of stomach, 501; in chronic interstitia l 
nephrWs, 708; in chronic interstitia l 
pneumonia, OIJ, 6 12; in chrnnic ulcera
tive tuberculosis, 19--1 196; in congenita l 
obliteration or bile-ducts, 568; in 
dcugue, 363; in C'rythrum1ia, 75 ; infoot
and-mouth disC'asc, ~{87; in gangrene of 
lung, 651, 652; in hremophilia, 756; in 
hypcrtrophic cirrhosis, 581; in intesti· 
na l ulcers, 522; in lymphoi1l leukicmia, 
745; in malarial cachcxia, 2;jJ; in mili
ary fever, 387; in mye loicl leukremia, 
742, 74:l; ju obstrnctive jau1H1icc, 556; 
in optic nC'uritis, 10:30; in peptic ulcer, 
492-494, 497; in pernicious anremia, 
734, 736; in plague, llO; in polymyosi
tis hll'morrlwgica, ]J29; in purpura. 
hremorrhagica, 75~; in progress ive scpt i
cromia, 49; i n retinitis, 1029; in Rocky 
Mountain spotted fever, 388; in sca.rlet 
fcvc r,337; in scun•y1 447; inskiu, in hys
teria, 1102; in smnll·pox, 320, 321; in 
splenic anremia, 886, 887; in syphilitic 



INDEX 

Htryngiti s, 619; in tuhcrcuious broncbo-

li{~?i!!lt 
and, n.i; pck chial , in C'pilepsy, 1082 ; 
pharyngeal , 461; pulmonary, 636 638; 
punctiform, in tr:wn1nlic 11curasthenia, 
111 8; retinal, iu chronic in te rstit ial 
nephriti s, /Oh; sy philiti c, :?6fl; thymic, 
869; ventricular. 9Rfl, 990. 

Hreni.o rrh ag(', cerch ral , diabcles insipirlus 
and ,4-10; diagnosisof,flfl6,!lfl7; eti ology 
of1 987, !)SS; in artC'rin sclC'ros is, 845; 
morbid anatomy of, flX'I MO; symptoms 
of, !)90-996; trentmC'nt of, 1001-1003. 

lfa'mo rrhagc from stoma r h, di agnos is of, 
50<); et iology of, 506, !l07; morbid auat
omy oJ, 507, 508; prognosis of, 509; 
sy mJlloms of, 508. 

lJ re morrhagic arlrenal iti s, 868. 
1-la:>morrhagic forms of pernicious malaria, 

254. 
Hremorrhagic infarct, 6.17, 638. 
H OC'morrhagic infarcti on in typhoid fc\·er, 

13. 
Jhemorrhagic pachymening:iti s1 cerebral 

form of, 946, 947; sp inal form of , 947, 
948. 

lia- mor rhag ic pleu ri sy, 66'.?. 
IJa> morrhag ic sma ll -pox, 320, 321. 
JJa- morrbag ic typ hoid fever, 33. 
Jl ~morrhagi c v11ricella, :1;~'.?. 
U remorrhoids, chronic Sf'Condary ana::mia 

du(' to, 730; in alcoholic c irrhos is, 578; 
in e<1rdiae insuffic ic1H'Y1 790; pernicious 
anremia aml, 7:H. 

Jlaffkine's plaguC' S{' rum. 11'.?. 
Hai r, in pulmonary tuherrulosis, 206; in 

ri ckcts1 4H; in typhoid fever, 19. 
ll ai r tu mor1 50:3. 
fl a11uc ina1ious, in acntf'chorC'a ,1 071; in 

nlcoholic neuritis. 10'.?4; in aortie in
competency. 8 12; in chronic a lcoholism, 
:rn7: indC'liriurntremC'ns,:rn8; inhys
tcrin, 1102; in hystC'ro·cpilC'psy. 1098 ; in 
lNHI poiimning. 405; in my:<Cl'flC'ma, 875; 
in pell agrn, 412; of smell, 1028; visual, 
in tumo rs of brain, 1012. 
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typhoid fe\·er, 131 20, 21; in typhus 
fe\cr, :n5; in whooping cough, 121; in 
yellow fever, :v;s; syphilis of1 275. 

]kart block, 778, 7i9; arrhythmia. due to, 
77'2.. 

Hcnrt-burn, 4SO. 
Heart disease, 620, G22; acute ccrcbro

spinal lcptomcniugitis in, 019; acute 
chorea aml, 1067; anremia resembling, 
7:i!I; <·att1rrhal jaundice in, :363; cerebra l 
cmholii:;m iu, B98; chronic, fibriuous 
casts incxpcclorationof,6:.12; chronic 
gastritis and, 480; chronic, resophagcal 
Yariccs au,I, 47a; chronic pulmonary 
apoplexy iu, 6:li; co11gC'nitat infanti lism 
and, S!)~, bO:J; eou~<·nital, hypcrtrophic 
pulmonary arlhropathy in, 1H3; differ
entiation of ch lo rosis fro m, 733j cry
thre£mia and. 737; hydrothorax in, 668, 
669; iu pulmonary tube rculosis, 209; 
redcma. of lungs in, G35; termina l infec
tions iu, 5::.1; terminal pneumonia in, 93, 
9i. 

llcart.failurc,duelodilatal ionofcolon, 
532; in tachycanlia, 777. 

Heart muruwrs, in acute chorea, lOiO, 
1071; in acute c1ulocarditis, 801; in 
ancurism of abdominal aorta, 860; in 
aneurism of thoracic aorta, S.33, 85·1; in 
aortic incompckncy, 812, 81:1; in aortic 
stenosis, bl5, SIG; in arterio-sclerosis, 
815; in arterio-venous aneurism, 861, 
862; in casr of impcrfrct septum, 832; 
inchronicadhl'sivepf'r icardi1is,769; in 
congcnitnl hea rt. disease, 835, 836; in 
d ilatation a11curism of the t horacic 
aorta, 850; in c.xopht halmic go it re, 878; 
in milral incornpctc1H·y1 8lfl, S20j in m i
trnl slcnosis, 82~, 823; in pa lpitation, 
77 1; in pcrnieio11sarnrmia,n6; in pul
monary valve region, 825, 826; in tricus
pi.J rcguq~itat i on, 825; in tricusp id 
stenosis, 825. 

Jlcartshock.783. 
Heart sounds, in acute chorea, 1071; in 

acute fibrinous p<'ricarditis, 761. 762; 
in acute sero-fihriuous pleurisy, 65fl; in 
an<'urism of the thoracic aorta, 853j in 
aortic incompcten<'y1 812, bl:1, 814; in 
:i.rtcrio·sclerosis, 81.l; in c:mliac hyper
trophy, 782; in cardiac insuffic iency, 
790; in chlorosis, 7:J2; in chronic in
terstitia l nC'phritis, 'iOij in dilatation 
an('urism of the !hora<'iC aorta. 850; in 
rx'lphtha!mic goilr<'. 878; in fatty heart, 
791; jn hypcrtrophic l' n1physcma, 649; 
in lobar Jrn<'umonia, 86; in mitral in
comp<'tcncy, 81!), 820; in mitral stcnosis, 
822, 823; in palpitation, 7il; in peri. 

cardit is with effusion, 76S, 766; in tri
cuspid slenosis, 825; in typhoid fc,er, 
20,21. 

Heart stimulants in cardiac failure, i!l3, 
794. 

Heart strain clue to excessive dilatation, 
783. 

Jl eat cramps, 393. 
lleat exhaustion, 390; tr('atmcnt of, :rn2. 
lleberdcn'snotlcs,inarlhritistlefurrnans, 

11::.16, 1137, IJW; treatment. of, JlJ:?. 
H eel, painful, of gonorrhcca, J 25. 
Heine-ftledin's discnse, ::.161, DJO, 9 11 (sec 

also I'olio-myelitis, acute); poliencepha.
Htis in, 10J4. 

IIclmintbiasis, tetauy due to, 881. 
H emeralopia, 1030. 
llcmiamcsthesia, due to les ions in the cen

tru m ornle, 970; hemianopia. anti, IO:H; 
in cerebral htemorrhage, !)!)5; iu cerebral 
softening, 1000; in lesion of the internal 
capsule, Di2; in traumatic hysteria, 
1117; in tumors of brain, 1012. 

Hcmianopia, bitcmporal, in acromegaly, 
891; diagnosis of, 103-J; due to :rncu
rism of cerebral blood-vessels, 1004; tlue 
to blocking of posterior cerebral, 1000; 
due to lesion in ccntrum ovale, !)70; 
duetolcsionofcrura,973;duetolesion 
of internal capsule, 9i2; due to lesions 
of optic tract and nerve, 10:~:?, 10:{3; 
bctcronymous, 103 1; homonymous, 10:-H; 
in bra in absC'ess, 1017; in eerebra l 
hremorrhage, 995; in cerebral tumors, 
1011, 1012; in d iabetes insipidus, 440; 
in lucmor rhago in erus, 993; in hysteria, 
1099; iu migrai ne, 1088; in tumol' of 
p ituitary gland, lOla; latera l, 1081; 
nasal, 10;)2; temporal, J0:32. 

H erni-ataxia, due to lesion of the erura, 
973; <lue to lesion of pons anti medulla 
oblongata, 974. 

IJemiathetosis, due to lesion of internal 
cnpsulc, 9i2. 

Hemiatrophy, facial, 1125; of tongue, due 
to paral)•sis of hypoglossal nerve, 1055. 

llemi-chor('a, 1070; due to lesion of in· 
terna l capsule, 972. 

Hemichromatopsia, 1034. 
llcmicrania. (Sec l\ligraiue.) 
Jicmiopia in migra ine, 1088. 
llemiplcgia, 010; 1luc to blocking of in

ternal carot id, 1001 ; due to blocking of 
middle cerebral artery, 100 1; due to 
lesiono(cnm1 1 973; due to lesion of in
ternal capsul , 972; due to lesions of 
motor cortex, 969 i epilepsy following, 
1084; facia l paralysis and. 1011: fo l
Jowing acute polio·myclitis1 3GG; follow-
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§~f ~[~:~~~I'.;~~g 
morbid anatomy of, J 006, 1007. iu chil
dren, symptoms of, JOOi, 1008: in chil
dren,. trca~mcnt of, 1008, io09; in 

~~~·~~~ft~~~~~~~~ 
:~~\:~y, o~48~r~~1,su~:~~J>ioxin33;l:b~~ct:~f~~ 

r.~!:~!~:.~;,~~~N;:·~:~:;i~:.~:;"~~:1:;·~~:: 
rnlsions preceding, 1078; infantile, in 
varicclla, 332; infantile, policnccphalitis 
in, 1015; paralysis of tongue in, 1054, 
1055; spastica. ccrcbralis, 1007; tran
sient, in Raynaud's disease, 1121. 

llimivltgie flasquc, 996. 
llenoch's purpura, 753. 
H epat ic abscess, 239, 2-10, 243. 
Hepatic artery, 563; ancurism of, 861. 
H epatic distomiasis, 282, 283. 
H epatic duct, congenital absence of, 5J8. 
Hepatic i11tcrmittcnt fcn~r, in chronic ca-

tarrha l angiocholitis, 565; in gall-stones, 
573; jn obstruction of the bile-ducts, 
567. 

H epatic splcnomcga ly, 888. 
Jl cpatic \'cins, :dfcctions of, 562, 563. 
llepatitis, am(('bic (-~cc Amrebiasis); con· 

genital syphiliti c, anc.1 icterus ncona
tornm, 558; in general scpticr'm ia, 50; 
in malaria, 2-18; in syphilis, 273. 

Jkpatization, gray, in lobar pneumonia, 
79; red, stage of, in lobar irneumonia, 
79; white,2i2. 

Hereditary ataxia, 944; cerebellar type of, 
9·15; diagnosis of, 915; morbid anat
omy of, 9 J1; symptoms of, 944. 

n~rcclitary icterus, 557, 558. 
}lcrc>ditary spastic paraplegia, 938, 939. 
JierC'dity, in angina pcctoris, 83i; iu an· 

gio-ncurot ic redcma, 11231 112-1; in can
cer of liver, 587; in cancer of stomach, 
498; in ch lorosis, 730; in chronic chorea, 
J0i6; in cystiuur ia, 690; in diabetes, 
;J29, 430; in diabetes insipitlus, 439; in 
C'pilcpsy, lOSO; in general paralysis, 
922; in gout, 418, 420; in hremopbilia, 

'j.)5, 756; in hay fen·r, 61~; in hyper· 
trophic emphy:sl'ma, 616; in hysteria, 
1096; in Jc>prosy, lf>::!; in migraine, 
1057; in muscular dy~trophics, 9:::12; in 
myotooia, UJJj in my.xcrdcma, 875; in 
neurasthenia, JIOi; in obesity, 151; in 
optic atrophy, 1031; in paramyoclonus 
multiplex, ] u:~; in perioi\icnl paralysis, 
1119; iu progrcssi,·c Cl'ntral muscular 
atrophy, 9:?~; in rheumatic fc,·cr, 31:?; 
in tuberculosis, 15S, J()J 1 10::; in tu
berculosis of the gC'nito·urina ry tract, 
215; pC'ptic ulcer :tu(l, -:191. 

lieroia, exclusion of, in diagnosis of in· 
testinal obstrnetion1 51J; in appendi
citis, 5:W; intestinal catarrh in, JJ7; 
phlcgmonous cutt'ritis in1 J:!O; resem
bling pucumothornx, 671; strangulated, 
tubr>rculousp<'ritouitiscoufuscd with, 180. 

JJeroial sacs antl tuberculous peritonitis, 
180. 

llerpC'S1 in acute ccrcbro·spinal pachymen
iugitis, 050; in acute gastritis, ·!'Ii; in 
arscnica1 poisoning, -107j in cercbro
spina l fC\'er, 111; in compression mye
litis, 960; in liisl'asc of fifth nerve, 
1039; in facial paralysis, 101;;; in gen
eral tuberculosi!:i, 1G9; in influenza, 118; 
in lobar pneumonia, 8~; in locomotor 
ataxia, 015, 91\i; iu nrnlaria, ~.JO; in 
relapsing fc\"cr, ~6:?; in typhoid fever, 
JD. 

Ilcrpcs zostcr, fifth ncr\'C in, 10:39; in 
acute diorcn, lOi:?; in di:ihetcs, -:131; in
tcrcostal ncurnlgi:i follo\ling, JO!ll; (see 
Posterior g:mglioniti!-11 acute). 

lkrpC'tic stom<llitiH, l.'58. 
Hiccough, in hystl'ri:i 1 1100; in tramn·crse 

myelitis in the CC'nil•al rl'gion, !)(ii); in
nammalory, 10.".iG; irrita\i\·C', 10.iG; neu
rotic, 1056; specific, lOJG; treatment of, 
1037. 

llip-joiut disC'asC'1 differentiation of peri
nephric abscess fro1111 7:!6; diO:erentia
tion or sciatic:1fro111,106:!. 

Hippocratic fingt•rs, ~06. 
Ilipzws in migr:iinC'. 1088. 
llirsebspruug's dil<e:1sC', 5;'5::!1 55:1. 
Hoarseness, in acute bronchilis, 6~1; ii\ 

acute pharyngitis, JG.l; in ancurism of 
the thoratil' aorta, 8-i;;; in laryngitis, 
615

1 
616, 61'!; in uuilntcral abtluctor 

paralysis, J050. 
Hodgkin's disease, acute form of, 748; 

confusion of, with septico·pya:'mia, 52; 
courscof,750; defin itionof,7-IG,7-17; 
c\i:1g-11osis of, 71!l, 7;i0; eliology of1 747j 
histology of, 748; history of, 717; latent 
type of, 7'19; localized form of, 1'18; 
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lymphadenitis and, 672; morbid anat
omy of, i4i; purpura in, 751; spleno
mcgalic form of, 749; symptoms of, 
748, 74!); terminal infections iu, 53; 
treatment of, 750; tumors of spleen in, 
885; with relapsing pyrcxia, 749. 

Hodgson, 11wladic de, SID. 
lloffmann 's bacillus, 60. 
Hook-worm, 301, :~O:!; pernicious anremia 

due to, 73-1; infontilism and, 89:?j (see 
Ankylostomiasis). 

Horses, glanders in1 H6j htEmoglobinuria 
in,68;.!. 

Hour-glass contraction of stomach follow
ing peptic ulce r, 492, •J!).3. 

llungcr1 bradycard ia and, 7T7j cxccssi\•e1 

51 1; pncumo~astr i c nerve and, 1051. 
lluntington's chorea, 1076, 1077. 
ll utehinson'stccth,2G9. 
Hyalino ca:;sts in albumin11ria 1 685. 
Jlyaline transformation of Zenker, 789. 
Hydatid tyst, of brain, JOJO; of mcdias-

tinum, 675; of splern, 885. 
Hyciati<I disease of liver, localized perito

nitis and, 604. 
H_vdatirl~. :?Sft, 290; pu lmonary, fibroid 

chan;.!PS 4luo to,610; (ueEchinococcus). 
Ilydrnl'lhrosis1 chronic, 125; in hysteria, 

JJO~; inte rmittent, lH3. · 
J l"ydrC'nccphaloid state, 527, 986, 1078. 
llydroecpha lic cry, 172. 
H.vdrotephalus, acquired chronic, 1019; 

1020; acute, 171 (see also Meningeal 
form of acute miliary tuberculosis); 
cercbro-spinal feve r and, J l:J; congeni
tal, 1019; ddinilion of, 10 18; clue to 
tumor of cerebellum, 976; extcrnus, or 
ex "acuo, 1018; hypophys ial symptoms 
ln, 890; idiopathic internal or aogio
ncurolic, 1018, 1019; treatment of, 
1020. 

Hyclromyclus, 918; syringomyelia clislin
guishc<I Jrom, 961. 

Hydronephrosis, cyst of mesentery con
fused \\ ith, 5.).3; definition of, 715; 
echinof'occus of lh·rr difierenti:itcd from, 
2ft2; etiology of, 715, 716; intermittent, 
following mornblc kidney, 678; symp· 
toms of, 716, 7li; treatment of, 717. 

Hydropericanlium, 769. 
Jlyclro-pcritoncum. (See Ascites.) 
Hyclropbobia, definition of, 368; diagnosis 

of, 370; distribution of, 368; etiology 
of, 368, 369; morbid anatomy of, 369; 
pharyngeal spasm in, 1050; spasm of the 
resophagus in, 4 73; symptoms of, 369, 
370; treatment of, 370, 371. 

Ilyclro-pncumothorax. (See Pncumotbo-
rax.) 

Uydrops ,·csi(•re frll<'i.l', 571. 
Hydrotherapy, in acute Bright's dis('asc 

700j in acute bronchitis, 6:.!:!; in an~ 
gina pecloris, SIO; in arthritis <lclor· 
mans, UH, Jlt:?; in astlun:l, 6;~1; in 
brom·ho pnC'nmonia, 107; in cpn•Uro 
spinal fcwr, J 13; in dt'ugm•, :rn:J; in 
diarrhcea, 5:!"; in g:astric ucuroS<'~, :> 11; 
in heat exh:.rnstion, ;m~, :3!):1; in ).la11a 
fc\'er, 132; in plague, J 11; in JllU"U 

mouia, 100; in scarlC't frn'r, :J-1'.!; in 
sciatica, 106:J; in scptil'o-p.nernia, ::>:.!; 
in spasmodic laryng-itis, 617; in tr<'at
ment o[ hystcrin, l l OG, 1 11)6; in 
men t o ( ue u r~1 sl It l' n i a, I I I :; ; i 11 
fever, ,J2- l:J; in typhusfc\CI', 
yellow fever, :mo. 

llydrothorax, 668, 66!1; in cartl iac iusuffi
ciency, 7!11; in mitral incompetency, 
8 19; simulating pleural cfl'llsion, 66-1. 

lfymenolepi!:i tlim inuta, '.!.".;; nana, :!85. 
11.rpcracidity, 511, 51:!j tn•:1t111C'ut of, 515. 
liypcraeusis, 1016; in 111•11rnstbcnia, 1109. 
liypera'mia, 679; lludionary1 asthma due 

to, 6:!8j in gouocoe('us iuf<'dion, 125; 
in Haynaud's diseast', 11:!0, l121; me
chanical, 6ift 1 6qo; of brain, 98.3, 986; 
ofli\'C'r,561,56:.!;ofmu<·osainasthma, 
6:?81 62fl; of pharynx, -161; of skin in 
ncnrasthcnia. 1110; of skin in Sci('J'o
dcrma,1 125. 

Hypera'sthesia, due to ksion of the co1.:h
lear nen·e, JOJ6; inucutcdiffusernye
litis,!166; in acutctranswrsem,velitis, 
967; i11 cer\'ital ribJ)l'PSsure, 10!17; in 
hrematornyC'lia, !1:)9; in hydro phobia, 
370; in hysfc>rin, 10!H, I 100; in La n
dry's paralys is, 9.J2; in locomotor 
a.taxia1 917; in ueurasthC'nia, J 108; in 
neurit is, .10:!3; in spinal hremorrliagic 
pach)·meningitis, 91~; in traumatic 
neuroses, IJ\i; inunil:ill'r:li ll'l';ionsof 
the spinal cord, !);):ji in \\ritcr'!:i tramp, 
1094; of skin ;111d 11111sdes in aeute cerc
bro-spina l leptomPningitis, 9:50; of 
stomach, 513; of stoin:wh, treatment of, 
515, 516; rt'linal, 10:rn. 

Jl yperalgesia in neurasthenia, llCID. 
Uypcrchlorhydria, 511, 51:!; indicanuria 

in,691. 
Hypcrglobu lism in <'rytlmcmia, 757. 
llyperglyc£rmia in diabetes, 427. 428, 430, 

433. 
llypcrkines is, 50D. 
1Iyper11ephro111a1 722. 
lfyperosmia, 1028. 
Hyperpituitarism, 890. 
Hyperplasia, in typhoid frvC"r, !l, 10; of 

lymphatic tissues in lymphatisrn1 869; 
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Hypophrsis cerebri, 889. 
lfypopituitarism. SflO. 

1183 

JTypoplasia of tbe suprarenal glands, 867, 
868. 

Hypostn.tic congestion of the lungs, 94, 
63-1,63.3. 

Hypothermia in typhoill fen•r, 18. 
HypothyroiJism, clinical forms of, 874· 

8i6; definition of, 873; history of, 873, 
874j treatment of, 876, 877. 

llypotoni:i. in locomotor ataxia, 916. 
1Iysteria, ~Hhluetor paralysis in, 1050; 

Babiuski's theory of, 1095; Breuer· 
Freud theory of, 1096; causing cousti· 
pation, 5c13; cough in, 1100; definition 
of, 1093; diagnosis of, 1103, 1104 ; <lif· 
fcrentiation of chorea from, 1073; dif· 
ferentiation of cpi lC'psy from, 1084, 
1085; differentiation of neurasthenia 
from, 1112; differentiation of sclero
sis of br:iin from, 9!l:l; etiology of, 109.3-
10~7; exrt'ssi\'C ln111grr in, :ii I ; gastric 
byprrrristhrsia in, 51:!; h£l'matemrsis in, 
507; hemianopia in , 103-1; h:cmoptysis 
in, 1100; in lead poisoning, ,105; in 
mucous colitis, 5.31; intrstinal obstruc
tion ancl, 5-t~; laryngC':ll paral)·~is in, 
1050; morphia halJit an<l, -IOJ; muscular 
spa.Sm in, 10.)G; p::ilpitation due to, 'iiO; 
rci'<lucation in, lJ0;); simulating ap· 
pendicitis, 5:\7; spasm of o.'Sophagns in, 
473; spasm of tongue in, 1033; symp· 
toms of, 1097-110:~; traumatic, 11 IG· 
1119; treatment of, 110·1-1106; trismus 
in, 1040; t~'mp:rnites in, ]]01; visceral 
neuralgias i11, 1092. 

Hysterical amaurosis, 1030. 
H ystcrical:.iuuria,GSO. 
1rystcrica\ pcritouilis, 603. 
Hysterical pol)'uria, tlifl'crt'ntiation of dia-

betes iusipidus from, 4-tl. 
Hyst£> rical purpura, 751. 
Hysterical spastic paraplegia, 940. 
Uystcro·epilepsy. 1097. 
Uysterogcuic poiuts, 1097, 1100. 

Ice, use of, in heat e"hauslion, 392, 393. 
Jce-cre;un. poisoning from, 409. 
1 cht hyosis Ii nj!u~.i is, .. 60. 
TctC'TuH (see .Janndkr); gr:l\' is, 557, 559-

5(i1; hl'rCllitary, 5!17, 558; iu rubella, 
:l-1!): nC'onatoru111, fir.ii, fif>S; syphiliticus 

2f>i. 
9~9; following 
1008. 
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llcitis,519. 
lll'o-C'olitis, 52i, 528; acute, broncho

pnf'umonia ~l'COntlary to, 101. 
Jle11s, hysh·rk:tl, 51~, 1101; paralytic, 541. 
1mf)1•c:ility. tn•tiuism :rnd, ")ii; following 

hC'miph•gia in ch ild1C'n, lOOh; in eon
gl'nilal hy1\ro<·<'phalus, lOHI; in tumors 
oft ht•br:lin,Hlll. 

Immunity, to C'hnh'rn, 133; to tubcrculo
sh1, J,;;, ].J,"l, J;jH-10 1; 10 typhoid fcvn, 
3. 

bowC'l, 55:!, 554; renal, h:rmaturia and, 
6:sl. 

Jufoetion theory of pC'roicious anremia, 
735. 

Infectious ci rrhos is of liver, 5i6. 
Infer ior occi 11ital uer\•e, neuralgia of, 1091. 
b 1/iftralio11 t1tbac11ll-usc, 189; :iaune, 167. 
Jnflammation.of brain , 1014-lOlS;of core!, 

p<>ritonilis nnd , (l03; of sa li vary glands, 
46:3,-164. 

Jnflamm:i.t ory cli:i.rrhrea, 527, 528. 
lnfln~ nza, :rngin a peetoris f ollowing, 837; 

appC'ndicitis and, 5:12; bacteriology of, 
117; brain abscess following, 1016; 
bronehieC'tasif. and, G25; broncho- pneu
monia secondary to, 101, 102; complica
tions of, 118; definiti on of, 115; diagno
s is o f, 1.1 8; d iffe re ntiation of s imple 
coryza from, 38:~ ; e ncephalitis J'ollow 
iag, 1015 ; e ti o logy of, llG; history of, 
l16; laryngitis in , 615; leukrem ia am!, 
7-16; neurasthe nia following, 1107; nos
tr:is, 116 ; seco nd:iry pneumonia in, 93; 
s uppurativc cholaug it is and, 56.3; sy mp 
toms of, 117; treatment of', 11 9; types 
of, 117 ; typhoid fever :i.nt.l, 32; '"er:i, 
116. 

Influenza bacillus in bronchitis, 620; in 
empyema, 6GO. 

Inhalation, pneum onia, 94, 102. 
Injury, aneurism du e to, 849; appendicitis 

amt, 532 ; cancer of stomach and, 489; 
deli rium trPnwns :rnd, 398, 399; hrema
temesis foll owing, 507; hre maturia due 
t o, 682;of hC'adan<l s piue,d ilatationof 
stomach following, 486; parotitis follow
fog, 463; peptic ul ce r following, 491; 
t etanusa nd, 14 3. 

Insanity, delusional, in uroo mia, 694; di
latation of st omach and, 487; following 
mun1ps, 351; luenio rrh:l g ic pachyme nin
gitis and, 916, 9-17; in pulmonnry tu
berculosis, 205; movable kidney antl, 
677; parosmia in, 1028 ; post-febrile, in 
small pox, :l22; post-typhoi,l, 4G; rela · 
ti on of alcoholism to, 397. 

Tnsolation. (See ~unstroke. ) 
Insomni a , in tl<'lirium tr<'mcns, :m9; in 

d<'ngue, 36:lj in prri<'ard itis with effu
sion , 764; morphia habit and, 401. 

Tnspira tory theory of h)'pcrtropbic emphy
scma, 6JG. 

Insuffi ciency, C'ardia<', 7S.J.; cardiac, due to 
vain~ les ions, SOS; of pyloru s, 51 1 i pan
crea tic, m12, :19:3. 

Intenti on t remor, so-ca lled, in multiple 
sc le ros isof'brain,95::\. 

Tnt erco:st:il nru ral g ia , 109 1. 
Jnterloba r pl eu ri sy, 663. 
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lntnmitlent albuminuria 685 

; ::\jJj~:itt::j,~ 1if-:;J::~::~{~~?~;;,~~.:;;0_01 
Jntcrm1ttC'ut hydrartbrosis lJ.13 

:::~\ ;~j~~:::'.i:;i'.f ~~;:;:r~ij?~i~:~o::.~~·::, 
] n~~~'~'.I C'ar, auditory nerve, lesions io, 

f ~~E:ill:r::'~~':r:''.,~:~·:::~2 ~~·~~·,, of, 

1 

OG I. 

l11lC'rstitial orchi1is,2iG. 
Jnh•slinal anthrax, 149, 150. 
lntC'slinaldistomiasis,28:1. 
lntt.'slinalobMruc-tiou 1 confusionofchole-

~~1'i'~~~~~~i~o1~~f f ,,§§Ig~efo;f 1~:; 
sympto111s of, f>-12, 54:1; treatment of 
544, 545j tuberculous peritonitis and, 
180. 

Jutestinnlsand,553. 
Intestinal worms, convulsive tic due to, 

JOH. 
Jntestines, amyloid degenNation of, in 

fibroid phthisis, 202; as a means of in
fection in gC'nito-urinary tubercu losis, 
2 16 ; dis(':lSC's of, 5!;)-5;)Ci; ha~morrhage 

from, in amO'biasis, 2-1 1; in acti nomy
cosis, 2:12; in bacillary dysentery, 12i; 
in cerebro·spina l 111('ningitis1 1 IOj in 
eholcraasiatic:.t, 135; in chronicu lcer
ntive tubc>r<'nlosis, 190; in ll odgkiu 1s 
disease, 74i; in malarial cacbcxia, 248; 
in pellagra, 4 l2j in pulmomu·y tubercu
losis, 201, 205; in typhoid fever, 9-11, 
22,23; iufarcts iu , inacutecndocarditis1 

800j infections of, due to Bacillus coli, 
48; irritability of, following dysentery, 
12S; kinks of, 5-16; IC'sions, in, in amce
bia.sis, 239; perf'orntion of1 in amrebia.
sis, 2-11; slrieturc of, following dysen
l<>ry, I:!!-.; tuberculosis of, 2121 21J . 

lutoxirations, acnle S<'COndary anremia 
follo\\ing-,728; art{'rio-sclc>rosis<lueto, 
8-t:J; c>hronic second:ny anlt'mia. in, 730. 

Jntr::icerC'hral lnl'morrhage, 989. 
I ntraernuial pressnr<>, 98:~. 
J11tr:n·C'11ous iujections in cholera asiatica, 

l:<S. 
lntnl>:dion in diphthC'ria, 71. 
]ntussnsC'C'ptiou eausiug iutestinat obstruc

tion, 53~1, G IO i di~1gno~is of, 544; pbleg-

monous entC'ritis in, 520; purpura con
fused with, 752. 

Jn,·agination (see Jntussusception), intes
tinal catarrh in, 5Ji. 

lodit.le of pota8sium in treatment of sypb
iHs, 280, 281 i purpura <lue to, 751. 

Iri<loplcgia, 1036. 
Iritis, complitating gonoeoecns infl'ction, 

125; gout an<l, 42:J; in eongC'nital s~·ph
ilis, 26!1; in influenza, llS; in small
pox, 32~; in syphilis, 2G7. 

Iron, in trC'atment of c:irdiac insuflicieucy, 
794; in trC'atmrnt of chlorosi!l, 7:m, 7-:10. 

1 'lrritable eye'' in n<.'uraslhenia, 1109. 
Irritable hea rt, 771. 
''lrriln\Jle hurn or,' 1 inne11rasthenia1 1108. 
Irritable teslis, JO!JL 
Irritable weakness in cerC'bral an:rmia, 

986. 
Jschremi:l in R:.tynaud's tlisc>nsc>1 1120. 
Itch insect,310,311. 
Jtcbiug, in diabetes, 433, 434; in morphia 

habit, -101; of eyeballs in gout, 42:l; of 
feet in gout, 42:{; of skiu in chrouie in
terstitial uC'phritis, 70S; of skin in urre
mia, 6!);). 

Txodesl'icinus,311. 
Ixodia.sis,311. 

Ja.cksouian epilepsy, 10$0j nssociated with 
actinomycosis, 2:~3; diagnosis of, 1081; 
duetolesionsofcerC'lmtl rortex,H69; 
in general paralysis, 92-1; in tubcr<'ulous 
meningitis, in; symptoms of, 1084; 
(see also Epilepsy). 

Jauntlice, alcoholic, 887; bradyeanlia in, 
7 7i; c:il a l'rhal, ::i(i:~, J6 I ; (· h ron ic, hyper
t rophic pulmonary ~1rthropathy in, 114:J; 
chronic secondary :.uut>mia anti, 730; defi
nition of, 555; due to p:rntreatic cancer, 
599; following malaria, 2.)2; gastralgia. 
and, 514; ba:mohepatogenous, 5.:57; hre
molytic, 55i; in acute endocarditis, 
802; iu alcoholic cirrhosis, 57~; in bil
iary colic, 5i0, 571 i in canrC'r of hilc
passages, 567; in canC'c>r of livrr, .'iSS; 
in chronic catarrhal angio<·holilis, 563; 
in ehronic p:inereatitis, :)!16; in con
genital obliteration of bile dncts, li6S; in 
congestion of liver, !)62; in diphthel'ia, 
67; in epidemic hu.'moglobinuria, j,)-1; in 
general tuberculosis, Iml; in hepatic J is
tomiasis, 282; i11hypertrophic1·irrhosis, 
580j iu IC'ukiemia,7.J:1j in lubarpneu
monia,88,91; in nml:.1ria, 2;);1; in mitral 
incompetency, 819; in morbus maC'ulosus 
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m:.>orrntorum, 7;}5; in mullilocular echino
C'occ·u;i, ~?!l:J, !!!JI; in obstrnf'liou of com
mon duel, Gi!!, fi7:J; in panereatic cysts, 
fi!i.S; in paroxysmal ha>111oglobinuria1 

683; in puC'umouia, 91; in relapsing fe
ver, :?G2j iu splenie alUL'lllia, 1'87 ; in 
suppurativc angioeholitis, 565; in syph 
ilis, !!Ui; in syphilis ha•morrhagica neo
natorum, j;'.H; iu f'y philis of liver, 273; 
in typhoid fe,·cr, 2G; in yellow fe\·cr, 
;{5S, :i;i!); iufc.ctious, 384, :lS5; iutra
hepat ie, ,j,jj; m~ilignant, fi39-.06 I; mela
nul'ia in , G91, GH:!; ol.istruetivc, 535-557; 
p<'rni('ious an:.emia n•sembliog, 739; 
p11rpu1·a in, 751; loxoo mic and hwmo
lytic, GG7. 

.Jejuna! pl• pti rulccr,493 . 

. lejunilis,519. 

.Jigger, ;{n. 
Joints,affectionsof,hysterical,1102;af-

fettions of, with barillary dysentery, 
l~.!S; <:h~1nges in, in gout, 420; diseases 
of, 11~1-l I4:J; in gono('•lC<'US infections, 
1:?!>; in rhcumaticfe,·er,3731 374. 

Jumpers1 10i6. 

K 

chronic alcoholism, ~98; in c·hronic ul 
f·erative tuberrulosis, 190; in tliabetes 
insipidns, 410; in diphtheria, ti:!, 63; ill 
e1ysip('las, 51j in gout, ·l:!Oj ill Jlodg
kin 's dh~casc, 7-li; in lobttr JHIPUmonia, 
81; in malarial rach(•xia, 2-l'S; iu myc
loid leukremia, 712; iu llcrnkious a11ic
mia, 734 i in pulmonary tuberculosis, 
205; in rclapsillg fevcr1 :W~; in scun•y, 
4'-li; in sm:ill·pox, 3li; in typhoid fever, 
12; in typhus fe\·Cr, 3;3:~; in yC'llow fever, 
359; inf:m:ls in, in a<:ute cndocan1itis, 
BOO; 111ctastnses in, in raneer of stom
ach, 503; syphilis of, 2i6; tuberculosis 
of, 21 i·219; tumors of, 722, 72~~ -

Kink, bowel, 5.JO; duoden:il, 54G; or the 
ileum, 540, 5.JG; of sigmoid fl exure, 546; 
tr:iction,5·10. 

Klebs-Loefllcr bacillus, bacteria. associated 
with 59; in uon-membranous :ingina 
and lwallhy throats, 59; morphological 
eharnetersof,58,59;occurre11ceof,58; 
toxinsof,59. 

Knee-jerk, abolition of, in complete trans
verse lesions of spina l cord, 9;J,j; loss of, 
inlocornotorataxia,9U,!l1i,919. 

Koplik's s ign, 345, 34i. 
Korsakoff's psychosis, 397, 1024. 
Rubisagari, 10-18. 
Kyphosis in aeromcgaly, 892; in osteitis 

deformans, 1144. 

Labor, hemiplegia in children caused dur-
ing, 1006. 

''Laboratory cholera,'' 133. 
''Lacing'' liver, 591. 
Lactation, prolougcJ, chronic secondary 

anremia in, i30. 
La GrippP. (See Influenza.) 
Lamblia intestinalis, 281. 
Lameness1 intermittent, in arlerio-sclerosis, 

846. 
Laminectomy, in compression myelitis, 

962; in tumors of spinal cortl, 901. 
Landouzy-Dejerinc type of muscular dys

trophics, 933. 
La11dry's paralysis, 911, 912; diffC'rentia

tion of :icute diffuse lll)'Clitis from, 967. 
Langerhans1 islands of, 428. 
Lardaceous tlcgenrration of kidneys, 711, 

712. 
L:i.rdaccous liver, 590, 59 1. 
Largo white kidney, 702. 
Lar\'a migrans, 3 1.J. 
Lar\'al pueumonia 1 93. 
Laryngeal crises in locomotor ataxia, 917. 
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La:r,n~~~I diphtheria, 63, 66; treatment. 

Laryngismus, <liffrrf'ntiation of acute lar· 

]'lli~i!;l~l~ 
LasCguc's sign, 1062. 
L atah, 10iG. 
f< LatC'nt rliphthNia,'' 64. 
Lat h~·rism, -110. 
L:nagr, in ('a1wrr of stomach, 505; in 

dironi(' gastritis, l""I; in diarrbrea, 529; 
in dilatatio11 of stomad1, -lb9; in gast ric 
supersecrrtion, 51.3; in peptic ulcer, 496; 
in pyloric st<'nosis, 506. 

L ead, neuritis from, 102-1 ; sclerosis of the 
brain due to, !);')!. 

Lead palsy . ..io..i, 405". 
Lead poisoning, al buminuria in, 685; amy· 

loid degrner:i!ion of kidneys in, 711; 
anuria in, 680; :nt rr iosclrrosis und, 
8-1 :~; Chron ic SC'Co ndary lllH(' 1t1i a in, 730; 
epilt"ps~· due lo. 1081; C'liology of, 402, 
40:J; hcrnatopM phyriniuurinein,693; 
morbid t111a to m.\· of, 103; nruralgi<~ and, 
1090: optic neuritis in, JO~O; paralysis 
in, J059i pro~11os i H of, 405, 406; re
tinitis in , 1o:rn; symptoms of, -103-405; 
tox ie :trnaurosis i n. 1030; treatment of, 
406. 

L<'gs. per~ist<'nt h<'r<'<litary re<lcma of, 1124. 
L<'ishmania donovani, 260; infantum, 260; 

tropica, 261. 
LeishmaniaRis, 260. 261. 
Leontio:1sis os~('a, 1115. 
LC'pra alba, ].):!: nmtilan.s, 15:3. 

l,r~f Ir~'.:'E~;~;gi~~~;~:;:i~(~:;:~:i 
!;~ 1;'.~it~ 1m~~~~~lil~:~~:~~m;f 1of ~ 5td3 /1 ~~1c0:t'~ 
mrnt of. l:il. 

Lrpto1111•ningili!:l, tu.•uto CC' rl'hral, et iology 
of

1 
fl-1'-!

1 
01!); morbid <rn(llomy of1 919; 

symptoms of, n.m, 9:>0; treatment of, 
9.)0,9.}l. 

Leptomening-ifo::. chronic, 951. 
L<>ptus autumnalis, :lIL 
Lcucocytosis, ah~(·ncc of, in mca~les, 316; 

in acute scro Jibrinous pl<'urisy, 6.J!l; in 
amrehiasis, 21:!; in appl'ndicitis, ;);{!; in 
cerebro spinal fl'\W 1 11:!; in diab<'tie 
coma, 4;5:3; rn diphtheria, 61; in empy
cma, 660i in gl'lll'ral tubcreulosis, 170; 
in gout, .J:?l; in h)'pC'rtrophic cirrhosis, 
58 1; in int('stinal ohstrul·tion, 5-l:?i iu 
lobar pneumonia. Si, ~s. 9i; in my<'loid 
leukremia, iJ~; in 1·rlap~ i ng fc\·C'r, 262; 
inrickets,41.J;inscarlC'tJc,·cr,33t:i;iu 
small pox, ;J2 l j in l:iUJl (Hlrath-<' cholan
gitis, 56.3; ill tri(' hini asis, ~99; in typhus 
fever, 3;J3; in \\hooping cough, 1~2. 

Leucod<'rma in S<'l<'roderm:i, Jl:!O. 
Lcuco-kel'alosis mueo!l:c oris, 460. 
L cuconychia in neuritis from arsenic, 1 0~-1. 
Lcueorrhm1, pyuria iu, 6~8. 
Leuk:.emi<t, albmuiuuria in, 6~J; amyloid 

deg<'n<'rat ion of kidnrys in, ill; asso
ciatio11 of olh<'T 1lisl':1s<'l'l "ith, 7-IG: ccre
bral lu1'111orrlmgc in, 9...,1.i; definition of, 
111; diaguosis of, 71.i, illi; differentia
tion of ll oligk.in 's jlisr:isc from, i-19; 
dila tation of lwart in, i'SI; rnlargemcnt 
of li\·C'r iu, !j!)J; hn•nmiuria in, 61.il; his
tory of, 711; lymphoid, H I ; mixed, 
atypical, i-1:}; m_rl'loid, i4J i phosphat· 
uria in, 691; pro~nosis of, i-16; ter
minal infections i11, 5:1; 1rcatmcnt of, 
746: rnrif'ficso f,7'1 1·74S. 

L cukana>mi:i, 115. 
L <'ukoplaki:i bucNtlis, •lGO, ":16 1. 
Lcyd('11 's trylitahi, in asthma. 630; in 

fihrinous brondiiti8, 6'.1:!. 
Lice, in1ram.Hnisl-lio11nfrel:1p!-!ingfC'\'<'r,:?6:?. 
Lich<'n inhypl•rtrophiccirrhosis,581; in 

ohstrueti'<' ,iaundit(', 5:)6. 
Lightni11c pa ius of 101.:omotor ataxia, 915, 

917,919. 
Linere alhic:rntt's, in ascites, 609i in ty-

phoid fr\"Cr . 19. 
Lingual thyroid,~:!!. 
Linguatnla rhimtria, 3l0j Serrata, 310. 
Linitis plastiea, J;6. 
Lipariduria, 6fl:~. 
Lip;:i.'mia in diahrtcs, 4;J:1. 
Lipom:l, cnusing- intC'stinal obstruct ion, 

540, 541; of kidnl'y. 722; of metliasti
mun, 615; of spinnl cord, 963; of stom
ach, 505. 

Lipomatoscs, ·152, •J53. 
Lipomatosis, hyprdrophic, 9~4; uoclular 

circum!'ll.'rihrd, ·1.'3; of neck, difTuse 
symm('tricul, l.33 . 
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Lipomatous neuritis, 102.L 
Lipothymia , 602. 
Lips, paralysis of, in bulbar paralysis,931; 

tubl'rculosisof,211. 
Lipuria, 433, 693. 
Litlucmia, oxaluria aud, 690. 
Lith:.cmic neurasthenia, 1111. 
Litha!mic state, 422. 
Lithuria, 688, 689. 
Litten phC>nomcnon, l!)!), 
Little's di sease, 936, 938 (see Spastic pa

ralysis of infants). 
LiYcr, abscess of, complicating amo::biasis, 

211; abscess of, in bacillary dysentery, 
128; actinomycosis of, 232; affections of 
blood vessels of, 561-563; amy loid de
generation of, iu fibroid phthisis, 202; 
change in size of, in obstruction of bile
ducts, 5G7; changes in , in thcrmic fever, 
3!H;cirrhosisof,infcctious,5.J(i;cirrho
sis of, pigment, 576; cirrhosis of, toxic, 
556; depression of, in acute sero-fibrin
ous pleurisy, 656; diseases of, 553-592; 
displacement of, in cmpyema, 661; dis
placement of, in entcroptosis, 550; tlis
placcmcnt of, in pneumothorax, 671; dis
tentiou of, in tricuspid regurgitation, 
82.3; fatty degeneration of, due to 'l'ri
cbiua spiral is, 29i; fatty, in diarrhcca of 
children, 525; fatty , in pernicious anre
mia, 73.,1; glycosuria. and, 42D; hycla
tids of, 291, 292; in aeutc ye llow 
atrophy, 559; fo alcoholism, 397, 398; 
in ccrebro·spioal meningitis, 110; in 
cholera asiatica, 135; in chronic ul 
cerati,·o tuberculosis, l!)O; in cocc idiosis, 
237; in diabetes, 4;n, 432; in diph
theria, u:J; in luc111ochro111atosis, 454; in 
Hodgkin 's disease, 747; in infectious 
jauntli<'e, ~'14.; in lobar pneumonia , 81, 
88; inrnalaria,218; inmyeloitllcukre
mia, 742; in relapsing fever, 262; in 
ri ckets, 44;1; in scun'J, 4-17; in suppu
rative angio-cholitis, 56.3; in typhoid 
fen~r, J :!, 26; in typhus fm·er, 353; in 
yellow Jc,·rr, 358; involvcm('nt of, in 
cancer of stomach, 503; lesions in,iu 
amO!biusis, 239, 240; multilocular echi
nococcus and, 293, 29J; syphilis of, 273-
215; tuberculosis of, 214, 215. 

Liwr, enlargement of, in cardiac insuffi
ciency, 795; in congenital syphilis, 269; 
in g('ncral sept icremia 1 50; in hcretlitary 
icterus1 558; in mitral steuosis, 824; in 
suppurativo chol:rngitis due to gal1-
stoncs, !J73; in tricuspid steuosis, 825. 

Liver fluke's causing obstruction of bile 
ducts,567. 

Lobar pneumonia, acute, bacteriology of, 

76, 78; clinical varieties of1 92-DG; com
plications of, 8!HH; definition of, 7J; 
diagnosis of1 97, H8; differentiation of, 
from broncho-pncumouia, 1051 JOG; cti· 
ology of, 75, 76; history of1 74; immn
nity, scrum and vaccine therapy i11, 78, 
79; incidence of, 75; lesions in other 
organs in, 80, 81; morbid unalotny of, 
79, 80; pncumouic tuberculosis co11fuscd 
with, 184, 185; prognosis of, DG1 97; 
prophylaxis of, 98; relapse in, 9J, 92; 
symptoms of, 81-80; treatment of, 98-
lOl. 

Lobcstein 's disease, 1146. 
Lobstcin's cancer, 723. 
Lobular pneumonia. (Sec Broncbo-pncu-

monia.) 
Local aclhcsh·c peritonitis, 606. 
Local infections, due to B::icillus coli, 47; 

with de,·c lopment o( toxins1 48, 4!). 
Local pncumococcic infections, .108. 
Local pyogcnic infections, 48, 49. 
Localization of functions in segments of 

spinal cord, 898-900. 
Lock-jaw, 1040 (sec Tetanus). 
Locomoto r at:.ixia, 268; ancurism iu, 918; 

cytodiagnosis in, 925; definition of, 91:.l; 
diagnosis of, 919,920; clifierenliatiou of 
gastric crisis o(, 477, 51:~; diffc rC'ntia
tion of neuritis from, 1026; clisturb:1ncc 
of pncumog:1stric ucrvc causiug gastric 
crises in, 1051; etiology of1 913; gastric 
crises in, !)Ji; gastric supcrsccretion 
and, 512; laryngeal spasm in, JO.JO, 
1031; loss of sense of sme11 in, 1028; 
morbid anatomy and pathology of, 013-
915; neuritis in, 914; ophthalmoplegia 
cxterna in , 10:{8; optic atrophy i11 1 lO:H; 
prognosis 0(1 920; purpura in, 751 i root 
fibers in, 914; symptoms of, 913-919; 
tre::itmcnt of, 920, 921; vomiting in,51L 

Long tborncic nerve, lesions of, 1058. 
],orain type of infantilism 1 893. 
Lon.losis in progressive central muscular 

atrophy, 929. 
Lucilia mnccllaria, 313. 
Ludwig's ttngiua, 466. 
Lucs ,-enerea. (Sec Syphilis.) 
Lumbago, 1129, 1130; confusion of sciatica 

and, 1062; ju compression of spinal 
cord,961. 

Lumbar neuralgia, 1091. 
Lumbar plexus, les ions of, 1060; neuralgia 

ofnervesof1 1091. 
Lumbar puncture, in acute ee rebro-spinal 

pachymeningitis, 950; in acu!;c polio
myelitis, 367, 368; in cercbro·spinal fe
ver, 114, 115; in diagnosis of tubercu
lous meningitis, 174; in hremorrh::ige in-
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~l~!ilif ill! 
cancer of stomach, 50:1; lesions in, in 

~!.if.~:::~:;:·10~~~~ :!o'~~;;;~no:~,,~~~ia2;a. 
Lupus, pharyngeal ulcers and, 466. 
Lymph glands, cervical, in cancer of roso-

phagus, 475; cnlargcmcnl of, in Jlodg
kin's disease, 747, 748; in acute pba
ryngitis, -:l6.3j in dcngue,363; in glandu
lar disease, 386; in measles, 3 11, in per
nicious amcmia, 734; iuvohcmcnt of, iu 
cancer of stomach, 503; of neck, in 
glanders, J.16 i Snelling of, in lymphoid 
lcukremia,745. 

l.ymph nodes in hremochromatosis, 454. 
Lympba~lcnia ossium, 7-19. 
Lymph:11lcnith:1, 672; generalized tubcrcu

Jous, 175, 176; in s('arlct fevcr, 334, 339; 
suppurati\'C, 672, 073. 

Lymphadcnoma, genera lized, 747; of kid
ney, 722. 

Lymphat ic constitution, 869. 
Lymphntism, ade noids and, 468, •171 (see 

Status thy mico·lymphaticus). 
Ly mphocytosis in Jymphatism, 870; in 

spinal fluid in tabcs aud general paraly
sis, 925. 

Lymphoi<l Jeukremia, 744, 745. 
Lymphoma of pancreas, 599. 
Lympho-sareoma, differentiation of l:Iodg-

kin ·s disease from, 750. 
Lyssa. (Sec Hydrophobia.) 
Lyssophobia, 371. 

M 

McBurney 'a point, 534, 537. 
Maculro ccrulea:o, :H2j in lyphoid fever, 19. 
Macular leprosy, 153. 
l\facular syphilide, 266. 
Madura disease, 236. 
Main en grif!c, 929 i io spinal hrumo rrhagic 

M~~~:1~;~~~:~ur~i~!~d~~8i1, 413. 
Mal de cadcras, 258. 

Mal de lei rosa, 111. 
Afoladic de lfanot, 580. 
Maladic de flod9::.011, 81!l. 
Malarial fen!r, acute Bright's disease in, 

697; acute bronchitis and, 6::!0; al
buminuria in, 6SJ; bacillary d.~·~ntery 
and, J~"i; catarrhal jaundice iu, 56:~; 
chronic parc1whym:ttous ncphritis due to, 
70:!; chronic Sf'COndary amemia in,/::!!); 
clinical forms of, 2·J:i-254j complicating 
amrebiasis, 211j complic.tlions of, 2;j4; 
confusion of, with abstcl's of li\·er, 
58·J; confusion of, with s<·ptico·pyi.l'mia, 
52;confusionof,wilhtyphoidfcvcr,3i; 
dc6nition of, 2U; differentiation of 
acute cndocanlitis from, SOJ; tiiffe r
entiation of yellow fc\·er from, 360; 
endemic index of, 253; etiology of, 21 l-
21i; geographical distribution of, 21J; 
bmmoglobinuria and, 251, 68;3; herpes 
zoster in, !)26; iufantilis111 and, 892; 
jaumHcc in, 3.Ji; morbid anatomy of, 
f!.J.7, 218; pernicious, 23:~ i pneumonia as
sociated with, !la, 91; prophylaxis of, 
255-257; pyelitis resembling, 711; re
lapse in, 251, 2JJ: retinitis iu, 1029, 
1030; !>plceu rntcin,25.J; splenic ana::mi::i. 
and, 8S6; trcatmcut of, 257, 258; ty
phoid fever and, 32. 

Malarial cathexia, 254. 
)lalarial ha.'moglobinuria, 25L 
~lalar i al symptoms in chronic ulcerativo 

tuberculosis, 191. 
Malformatiou 1 of heart, congenital aortic 

illcompetcncy duo to, 8081 809; of kid
ney, 616. 

)faliguant anthrax retlema, 119. 
Malignant ccrcbro-spinal meningitis, 110, 

111. 
Malignant j:.wmlicc, 550-561. 
Malignant purpuric fc\"cr, 108 (see Cere-

bro-spinal fever). 
~Jaliguant pustule, 119. 
Mallcin for diagnosing glanders, 147, 
Malnutritiou1 py<'litis and 1 71::!. 
1\lalta fc,·cr, dcfinitiou of, 130; distribu

tion of, 130j etiology of, 130, HI; mi
crococcus mclitcnsis in, 1:H; symptoms 
of1 1311 1:32;treatnl('11Lof,J32. 

Mammary gland, hypertrophy of, in pu l 
mouary tuberculosis, 205; tuberculosis 
of,220,221. 

Mammitis, 205. 
Ma1ti(ili71ot11 1 39B,399. 
1\lania, acute', in exophthalmic goitre, 879; 

bradycardia in, i77; in acute chorea, 
10701 1071; in hyd rophobia, 310; in 
measles, 3 17; in lobar pncumonia,89;in 
mumps, 351; in pellagra, 412; in pro-
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gressh'C' cc>nlral muscular alrnphy, rt:;o; 
in scarlet fover, 3:19; in uncmia, 69-t; 
post-epilC'ptit•, JOS:t 

Marantic thrombus, 1005. 
Marasmus in amaurolic family idiocy, 93!), 
l\Jaril.''s ~ymlromC', JJJ:l, JHJ 
Marriage', epikpsy and, JOS.;; syphilis and, 

!!81; tubnculosis and, ~~::!. 
Massage, in al'thritis deformans, 1141; in 

gouoeoccus infection, 125; iu treatment 
or constipation, 547, 548; in treatment 
o(hysteria,1105. 

:Massi,·e p11cu1ttonia, 92. 
Mastitis, iu pulmonary tubercu losis, 205; 

chronic, following const ipation, 546; in 
mumps, 351; in typhoid fc\'C1'1 31. 

Mastitis adolcsccutium, 205. 
11.lastoiditis in ccrcbro·spinal fever, 113. 
Masturbation, epilepsy due to, 1081. 
Measles, aborti,·c, 3t6; acute bronchit is 

aud, 6~0, 621; acute myC'litis clue to, 
!)66; attcuuatcd, 3J6; broncho-pncu
monia. secondary to, 101, 106, 3-!6; 
complicatiom~ of, 316, 34i i cancrum oris 
following, 459; concurrent with scarlet 
fcn·r, a:rn, 340; diagnosis of, 3-H; defi
nition of, 343j differentiation of pur· 
pura hremorrhagica from, 754; differen
tiation of rubella from, 319; differenti
ation of scarlet fever from, 340; <liffer
entiation of simple coryza. from, 383; 
differentiation of small-pox from, 323; 
diphthcroid inflammation in, 60; etiol
ogy of, 3J3, 344; hi.cmatemesis in, 507; 
history of, 343; convulsions preceding, 
1078; malignant or black, 346;' morbid 
anatomy of, 244; predisposing to tuber
cu losis, 159; prognosis of, 3-li; prophy
laxis of, 347, 3•18; pulmonary tubercu
losis and, !WO; purpuric rash in, 751; 
symptoms of, 3H·346; thyroiditis in, 871; 
trcatmC'nt of, 348; tuberculous adcnitis 
and, J 75; tuberculous hronchopneumonia 
and, 186; typhoid fever and, 32. 

Meat poisoning, 408, 409. 
Median uerw, lesions of, 1o::m, 1060. 
Mediastinal glands, im·ol·1cmcnt of, in car-

cinoma of hmg, 6.31. 
Mediabtinitis, pC'rill('patitis and, 582. 
Mediasti11opcrict1rdilis, indurative, 767-i6!J. 
Mediastinum,affectiousof,672-673. 
Mediterranean fc\·er, 130-132 (sec Malta 

fever). 
Medulla, hcmiplcgia duo to htcmorrhage in, 

993,995. 
Mcdullary carcinoma o.f the stomach, 499. 
Mcgalo-crpl1aly1 -1145. 
1\leg:.ilogastria, 487. 
Melrena1 io purpura, 752; in small-pox, 
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!~~w~~~!f ~~Jii~ 
~}:~~~t:•l1~::::1.::;;;~~~~~~,}~~:;:~~1~~:c:ec::::. 

aryto,H:rn. 
Me11op:111s1', arthritis at, 1139, 

11 IO; gastmlgia al, tachycardia 
al,iiG. 

l\ ! ;1;!~:.rual 1listurbances1 chlorosis and, 730, 

/\ ll'n:iln1atio11, eongt·~tion of thyroid gland 
and, ~70; <·oustipatiuu a 111l, :116; in neu
ra!!thrnia, 1111; palpitation during, 770; 
pt_ralism tluriug, IG'.?. 

Mental d<•\l'lopuwnt, a·h•no i,ls and, 470. 
l\ l<:ralg-ia para·sth€'ti1·a. IOGO. 
:\kn•urial i;lumatitis, 13fl, .,160 . 
:-Olerrnry in tn•atmt'nl of syphilis, 278, 2i9, 

2SO; nt'u1itis elm• to, 10:.!l; ptyaJism 
:111d, ·1G:1; p11rpu ra dm.~ to, 7.'51. 

l\lercury poisoning, albuminuria in, 685; 
chro11ic !W('ondary anremia. in, 730. 

~ l erycisrnus, 511. 
l\Icsaortitis, a11eur ism aud, 818; aneurism 

of sinu~C'S of Ytilsalva and, 51. 
.Mes1mt1'ric g'lands, cnlar~C'ment of, due to 

Tri<'hina spiralis, 207; in rickets, 443; 
in typhoid fe,·C'r, 1'.!j iu tuberculous 
pe rit onitis, ISL 

i\lesenleric: ,•cius, di~C'aSC'S of, 554. 
l\lesC'nl<>ri(' n•ss(']S, e111bolism anti thrombo· 

sisof,5;;2,5:33. 
l\f~~~.'~ci\~. affections of, 553·555; cysts of, 

l\ksogonimus h('terophyC's, 2S3. 
~fet:ibolism. dise:1ses of, -t 17. 
l\f('lastasis in (':llll't'r of stomach, 500. 
J\Iet:ista.ti<' ahS('l'S·ws. f:il; of lung, 052,653. 
MC'ta·s/philitiC' affl'ctious, 268. 
l\[('!atnrsalgia, 10fl2. 
MC'teoris111, h)·postatic congestion of lungs 

in, 6:Ji; in lobar pneumon ia, SS, 91; in 

l\r![1~::1~1i1~~,:~~~~~~,n~i~~. 758, 759. 
1\fC'trilis following gonococc us infection, 

123. 
Mf'trorrhag-ia in sm:i.11 pox, ~20. 
'Miero<'o<'('llS <·atal'rhalis, :182; in acute 

bron<'hitis, 620; in pulmonary tubercu
losis, 208, 209. 

:\licrococcus gonorrhere, 123. 
J\Ticroco<'C'uslanceolntus, in chronic ulcer· 

:i.tin> tul.K>n•ulosis. 190j in broncbo
pneumonia, 101; in diphtheria, 59; in 
pulmonary tuberculosis, !:!OS, 209; septi· 
cremia due to1 50; septico·pyremia Jue 
to,51. 

hlicrococcus melitensis, 131. 
Micrococcus rhcumaticus, 373. 
hlicrococcusthecalis,9.tl. 
:Micro-organisms antl gall-stones, 508, 569. 
hlicturitioninren:ilcolic,7!:!0. 
1'.filldlc cC"rcb ra l artery, symptoms of block

iug of, 1001. 
].,Iidllle-ear disease, acute ce rebro-spi nal 

leptomeningitis in, 9·19; in scal'let fe,·er, 
330; meningism in, 950. 

Migraine, lle finilion or, 1087; etiology of, 
J OSi, lOSS; hcm ianopia in, 103.t; in 
gout, 423; ophthalmoplcgic, 1089; symp· 
t oms of, JOSS, 1089; treatment of, 10S9. 

Migratory neuritis, 1022. 
).figratory pneumonia, 92. 
Mikulicz's <liscasc, 461; mucous glands in, 

462. 
i\Jiliary ancurisms, cerebral hremorrhage 

dueto,938,989. 
~Iiliary fever, 386, 3Si. 
),[iliary sclerosis of brain, 952. 
)!iliary tubertlc of pancreas, 599. 
Miliary tuberculosis, lGi-17-t; urremia sim· 

ulating, 69G. 
~ !ilk, diphtheria infection and, 58; in 

transmission of scarlet fever, 334; in 
transmission of tuberculosis, 157, 164, 
165. 

1\lilk poisoning, 409. 
1\[ilksickness,385. 
1\fillcr's asthma, 869. 
1\lilroy's dis<'ase, 1124. 
1\limicspasm, lOH. 
~lin<l-blindoess, 981; clue to lesion of an· 

gular gyrus, 10:i2, 1033; in tumors of 
bra.in, 1011, 1012. 

}.Iind-lleafness,980,981. 
Mineral wat<'rS for gout, 425. 
~liscarriagc due to lea() poisoning, 403. 
Mitra! Jisease, chronic cardiac insuffi-

ciency iu, 78G. 
Mitra! insufticiency, cardiac hypertrophy 

in, i81; diagnosis of, 820; dilatation of 
heart in, 781; l'tiology of1 817 ; morbill 
anatomy of, 817, 818; prognosis of,828; 
symptoms of, 818-820; with aortic 
slenosis,816. 

l\fitral stenos is , cardi:i.c flutter in, 774, 
775; cardiac h)'pertrophy in , 781; dila· 
tntion of hrnrt i11, 7SI; etiologr of, 820, 
S21; morbid anatomy of, S2 1, 822; 



1192 INDEX 

prognosis or, 8!:!8; srlerosis of veins in, 
845; symptoms of, 822·82-I. 

1\Iixcd leuktl'mia, 7tJ. 
Modification of milk in diarrhrea of cbil· 

1lren,.J:l0,531. 
Monophobia. 1109. 
hlonoph•g-ia, 910j due to blocking of an

terior C'l·rebral artery, 1001; due to 
lesions of motor co1·tex, 9G9; facin.lis, 
10-11; hys!Nital, IO!lS; in :irterio-scle
rosis, s..i.;, 81li; in chron ic Bright's dis
e:u1P, cm:;, G!l6; in tubl'rtulous menin· 
gitii:;, li::; in tumors of brain, 1011. 

Mo r bi I Ji,~~ 1:1 :~-18 (s{·e Mc>aslcs). 
''i\lor1Jusrrr1ruleus,' 1 8;il. 
:Morbus,cox:cse11ilis,1J::7;crrorum,312; 

maculusus, 75:3; maculosus neonatorum, 
751,755. 

}.fol'phia, in card iac insuflicicnry, 794,795. 
Morphia habit, 400; symptoms of, 401; 

treatmcntof,401,40'.!. 
Morphia p(lisuuing, hyposlatic congestion 

of the hmgs in, 634. 
1\forphinism, mo 402. 
l\Ior\'~tu's diSC'::tS('1 96.3. 
Mosquito, ('radi<.'ation of, 256; in trans

mission of dt'ngu('1 ~62; in transmission 
of malaria, 2 11 ·2H; in transmission of 
malaria, prophyladic Jll('aSurcs in rela
tion to, 2;33, 256; in transmission of 
yellow feyer, :156, 3.Ji, 358; rOle of, in 
filariasis 1 ;~o:>, :lOG. 

l\Iotoraphasia,!)81,982. 
Motor co rtex, hcmiplcgi:i due to lesions of, 

!)92. 
Motor insufliciency of stomach, 511. 
l\.fotor 1H•n·cs of eyeball, affections of, 

J0:{5-IO:l9. 
Motorsyskm,8!H.i!)03. 
Mountain sickness, ~93. 
l\Jouth,carcof,.J62;dii:iC'nsesof,456-462; 

in small pox, 319; in sprue, 519. 
1\fouth breathiug, 468-HI. 
Mon1ble kid11cy, 676, 677; cyst of the 

mcseut<'ry eo11fused wilh, 555; diagnosis 
of, Gi8; hyclronrphro!'lis in, 716, 717; in 
cnteroplosis, 5 HI; symptoms of, 677, 
678; trC'almcntof, 078. 

MovahlcliYer, 502. 
l\fo,·ahle !'lfll<'<'n, 881. 
1\lnco11s <"olitis, 5511 5!i2; confusion of, 

\\ilh::ipp<'ndititis,537. 
Muc•ous glands, nff<>clions of, 462. 
1\fu('o11s p:tt('hcs in syph ilis, 207. 
Mug11<'f, ... 1,;s. 
1h1Hiplc· 1H'tll'itis, 1lifirrrntiation of acute 

rnyC'liti~ from, !l67; difl't>rf'ntialion of 
Landry's parnlysis from, fll2; differen· 
tiatiuu of radial p:.ir:..ilysis from, 1059. 

Multiple scleros is, definition of, 952; diag
nosis of, 953; etiology of, 952; morbid 
anatomy of, 952, 953; prognosis of, 954; 
symptoms of, 953; treatment of, 954. 

Mumps, 349·351 i thyroiditis in, 871. 
Muscarinc, ha>moglobinuria. due to, 683. 
Muscles, <liseasesof,1128-1134; effects of 

arsenical poisoning oo, 407; in beri
beri, 416 i in typhoid fever, H, 29, 31; 
in typhus fever, 353. 

Muscul:.ir incompetency of heart, 817, 818. 
Musculo-spi ral paralysis, 1059. 
Mussel poisoning, 409. 
:Mulism in :1cute chorea, 1070. 
Myalgia, definit ion of, 11 29; et iology of, 

1129; pathology of, 1129, 1130; symp· 
toms of, 1130, 1131; tl'eatment of, 1131. 

l\Iyasthenia. gravis, 1133. 
l\Iyatonia, 1133. 
l\Iycetoma, 236. 
Mycosis, 231; intestiuali s, 149. 
Mycotic ::incurism, 848. 
Mycotic gastritis, 479. 
l\Iyelitis, acute, etiology of, 965, 96G; 

acute, morbid anatomy of, 966; acute, 
symptoms of, 966-968; acute, treatment 
of, 96; chronic transverse, cliiicrentia· 
tion of tumor of the spinal cord from, 
964; compression (see Compress ion of 
sp inal cord); due to localized neuritis, 
1022; in syph ilis of the brain , 271; sp!ls 
tic paralysis secondary to, 939, 940. 

Myeloid leukremiu, blood changes in , 743, 
744; etiology of, 74 l ; morb id anatomy 
of, 741, 742; symptoms of, 742, 743. 

l\I yelomata, 686. 
'1\fyclopathic albumosuria, 686. 
Myiasis, 313-315. 
l\lyiosis. (See Myiasis.) 
l\lyocarditis, acute interstitia l, 787; aneu

rism of the heart due to, 830; chrouic 
endocanlitis and, 805; complicating in
fluenza , 118; complicating small-pox, 
322; dilatation of heart and, 783, 78.J.; 
endocarditis and, 800; fibroid, following 
aortic incompetency, 811; fibrous, 786, 
787; fibrous, artel'io·sclcrosis and, 84-l; 
in lobar pneumonia, 81; in rheumatic 
fcver,376,377; inscarletfcvcr,338; 
in typhoid fover, 13, 21 i cedemaof lungs 
in, 635; purulent, pericarditis and, 760; 
sclerotic, card iac hypel'trophy in , 781; 
Stokes·Atlams disease and, 779; tuber· 
culous,221. 

Myocardium, affections of, 780-797; t u
bercu losis of, 221. 

Myo<"ionia, 1132, 1133. 
l\fyoiJema, 200. 
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M~~~~~,1 :~~~.rans,·erse myelitis, 968; spinal, 

:\1yu~itis, •ll'liuitiou of, 1128; dcrmato, 

~~~~·; i~~:~i:~~,~~~~:~~,:~~~~:"t·£i:;:~'.;7: 
~n2'\;r~lll~l~l\1 ~:;j,i~11t~1~s~i~.ial, in diphtheria, 

~l)~~~~ln;ia~y~~~1~i;~i1~!~"of~f,1 :i:. • ; et iology of, 

Myriacbit, Jorn. 
Mytilotoxin, IO!l. 

~1~ ~~~ lrl~~~~,~~~;l~~~;,:~~~::~ti;~~ ~~ ; aj~~:e!i~~; 
87·1; of adults, lSifi; ope rative, 875; 
(su•o/so ll ypot hy ro i<li Hm). 

.:\ ryxo111a of the i)pina l cord, 963. 
:hlyxoncurosis intcslinalis, 551. 

N 

N~\'i, capillary, of papillre, hrematuria. clue 
to, G~2; congt•nilal, in ncuro·fibroma· 
to!-lis,1027;incirrhosisofliver,5i9. 

N:.1g-:rna, ~.)S, 

~:.iphthol, ha'moglol>inurin. due to, 683. 
X:H\·oll'psy. 1.)1. 
i\as:il diphtlwria, GI; tr<'alment of, 71. 
Naso pharyng<'al obstruction, 468-471. 
Nas>il>, law of, 7:35. 
N~1 sti11 1 \.JL 
Naust•a, in acutC' Bright's dise::ise, 698; in 

a(•Utl' gastritis, •177; in acute panere::i
titi>1, fi!)!'i; in aenl<.' SN'Oudary anremia, 
;2.ll; in Addison's dise:"lse, 865; in al
coholic ('irrhos is of Jin'r, 578; in angio
neu 1·ot ic wdrmu, 112·1; in ~lppendicitis, 
5:n

1 
!)33; in cantC'r of liwr, 588; in 

cancer of stoma('h, 50 1; in cholceystitis, 
:3G6; in ('}1roni(' gastritis, '.PW; in con-

~~ipl:~~1i~:,'111~t~,7 ;71~; g:~: 111 !1~:~:~~rt:,'·~l9 ~8~~ 
:~~~-~:.:: 11~t',k:t~11;:):, i~~~1;il~;s~~:1:1cr::;t~:5c;a~~ 
cc.>r, .i!l!l; in pan<'rN1tic t'ysts, 598; in 

~~~~·r~:~t~CJ~~~~n~~;~~1g~9~~~ in i;:l~~!~~~:~ 
tuhnCiilosis, 20-1; in relapsing f<'ver, 

~~2 ;n~~~11~:1;~ :.~~~ct:l:,1~~ l i/1 i!1hrt:n~~;:1~~ 
Josi~. trC'alm<'nt of, 231 i in urremia,695; 

N ~:.:1 t~~l l:~::a'~:~~-.~'~,u~~:J~Q 1. 

N ~~~1(;~:.~, f'c·~,~~~ t ~'rn,~~i. ff;~;~t;t~1~::i:~ia~f 7 8~h;c~~ 
llW\":lhlc> splt't'll, ~'31; in pne11monoko11io
sis. 611; ioksl111::il1 in amcebiasis, 239; 
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intestinal, in typhoid fe\•er, 10 ; in Ray
nawJ's Uisease, JJ21; lh•er, in amrebi
::isis1 239; of ::ih·colar process in ulct•ra
tin~ stonw.titis, 45i; of bom• in small 
pox, ;.i2~; of bone iu St:uny, H..,i ot' 
heart\al\'e1 Uuetoulccral1\'CCUtiocard1 
tis, 7991 800; of jaw in mercurial 
stomatitis, 4.3~); of jaw in scuny, -I-Ii; 
of Jiyer, 339; of pancn>:1s, JH:J, ;)!:)5. 

Nematodes, dise::ises caused by, ~~.J..:HO. 

Nephrnlgia, 1092. 
Nephrcctomy in pyelitis, 71!). 
Nephritic colic1 difTerrntiation of biliary 

colic from, 371. 
Nepliritis1 acute ccrebrospinal leptomen

ingitis in, 9.J9; aC'utl' <lill'usc (stc Acute 
Bright 's diSl'ase); :wute su ppura ti\•e, 
713; acute syphi lili r, 276; a lbumiuuria 
in1 687; anuria in, GSO; ast·itt•s :rnd, 
610; bratlycar<lia. in, 777; throuic de
squamative (sa Nephritis, chronic pa
renchymatous); chronic ht('111orrhagic1 
703; chrou ic iutC'rstitinl, 70.J711; 
chronic interstitial, C'pistaxis in, 6J.t; 
chronic p:.ircnthymatuus, 702·70-I; 
chronic S(>Coudary ann:-mia. am], 7;W; 
complicat ing C'rysipP13s, 5.), !'i6; compli
cating influ<'nza, JI,"!; conH1'tnti,·e (st·e 
Pyelitis) i folio'' iug bacillary dyseutt>ry, 
128; follow ing <.'holt•ra :ts iat ica, 13G; 
gouty, 422; htl'lllorrhai;ic, in glandul::ir 
fever, :-JSG; h)·drotl1urux aud, 668; 
hyperplasia of atlren:1l eurl('x in, SG7; 
iu appcudicitis, 5:31; in C('rebro spinal 
meniugitis, "'JO; in diabcks, -t:32j iu 
diphtheria, 6. 1 G7; in gout, 4!:!0 ; in ma
lari:i.1 2,ISi in 111easlt1s, :l-16; in mumps, 
351; in purpura, 75:i; in rub<'lla, ;~-t9; 
inscarletfcvrr,337,:l38,3-tljiusrnall
pox, :H71 :322 ; in tousillitis, ;~81; in 
typhoid fever, 30; in typhus fc\'N1 355; 
in \·ariccll:.11 332; migrainr in, 1088; 
perihcpatitis ant.I, 5S I ; pyelitis due to, 
712; retinitis in, 1029; suppurath·e, 715. 

Nephrolithiasis, tll.'finitiou of. 717; d iag
nosis of, 721; etiology and pathology 
of, 717-719; symptoms of, 719-721; 
treatmentof.721,722. 

Nep hroptosis, ;i-19; g:i.11-stoncs and, 569 ; 
(see ).rornble kidney). 

Nephrorrh:tphy, 678. 
Ncp hrotomy in pyrlitis, 715. 
Nen·ous t.liarrhrea, 517. 
Nen·ous dyspepsia, 509-fi16; Uuc to clis

turbauce of J)l1 eu n10gast ri c ncHc, 1051. 
Nervous influenza, 117, \IS. 
Ne rvous system, diabC'tes insipitlns 311cJ., 

4-tO; ~lisNISC'S of, 89 1-1127; Pffcct of 
chronic aleollolism on, :197; glycosuri a 
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and, 1:!7, r:J, ·134j iu bcri-bcril 413; in 
h>ad poisoning, ·!Oa; in pellagia1 41~; 
in pt:rttil·iom:1 aii;t•miu, 7Jti; in pneu
monia, JUl; in pulmonary tuLerculosis, 
20.3; in typhoiJ Jc\ Cr, 13, 27-~!); lesions 
in, in hydrophobia, 369; unilateral 
lesiousof,911,9;3.J. 

Neuralgia, asthma aml, 628; cer"ico
brachial, IUBI; ccnico-occip ital, 1091; 
definiti<Jll of, IOb!J; etiology of, 1090; 
in c hlorosis, /~'l:i i in chronic interstitial 
nephritis, i08; in lliabctcs, 434j in 
facial pal'alysis, 101:1; in gout, 423; in 
hysteria, l\UU; i11 t'l'l'tostal, 1mH; intcr
costal1 differentiatiou of pleuro<lynia. 
from, 1\:W; intcrcostal, iu chronic 
ulcerati\·(' tubcrtulosi~, J92; iutcrcosla l, 
in mornble kidney, lii7; Jumi.Jar, 1091; 
malaria and, J090; occipito-cervical, 
1055; purpura in, 751; of coccygeal 
plexus, 1091, 109:!; of nerves of the 
.feet, JOH:!; ot phrcnic ucrn~, 1091; of 
s:l<'ral 1wncs, constipation and, 546; 
plantar, 10!J:!; post-zon:.il, 927; red, 
1123; symptoms of, 1090; trcalmcnt of, 
1092, 1U9:J; lligt•minal, 1090, 1091, 
lO!J3; \'isccral, l092; visceral, in neu
rastheuia, 1 llO. 

Neurnsthenia 1 causing constipation, 5-!5; 
definition of, 1106, UOi; enteroptosis 
and, 54!); et iology of, 1107; extra-sys
tole in, 774; gastralgia. and, 513; gas
tric hypl'ra.>sth('Sia iu 1 513; gastric 
super-secretion iu, 512; morphia habit 
tllld, 401; mov:tble kidney and, 677; 
mucous colitis and, 55 1; oxaluria. and, 
(i90; palpitntiou due to, 770; phobias 
and, 1109; phosphaturia and, 090; post
typhoid, 2~); sympt oms of, 1108-1111; 
systolic brnin murmur in, 10-lG; treat
ment of, 113-116; visceral neuralgias 
and,1092. · 

Neuritic muscular atrophies, differentia
tion of musc-ular dystrophics from, 934. 

Neuritis, acute, iu lead poisoning, 403; 
arthritis dcformaus and, 1l:rn; diag
nosis of, 1025-1026; llnc to uncurism of 
the cerebral bloo<l-\'csscls1 100-l; etiology 
of, 1020, 1021; fastians, 1021; in ar
scuital poisoning, 40i; in leprosy, 153; 
in lo<•omotor ataxia, 914; in mumps, 
:n1 i in small poic, :~22; in typhoid 
fever, H, II , :28, 29; localized, 102l; 
morbid anatomy of, 1021; multiple, 
1022; multiple, in di abetes, 431; multi
ple, r('actions in , 10:25; of bracbial 
plexus, JO!i8; of dorsal roots in loco
motor ataxia. 914; of sac ral plexus, 
1061; post-dipbtheritic, 67; post-ty· 

phOill, 46; progr('ssive iut('rstitlal hyper
irophi<.>, in inlunts,!J I.); t-1>·111pto111!-lof, 
10~1 1025; trf'atrneul ot, lU:!U; ulnar, 
1059. 

Neuritis, optic, 1030, IO:H; in 1.mtin ab
scess, 1016; in cerebral syphilis, 2i1; in 
em.locar<litis,bOl; ininJl ucnza, 118;in 
lead poisoning, 405 i in oxycephaly, 11-1 i 
in tuberculous meuingitis, Ji3; in tu
mors of brain, JOJO, 1012, 1013; in tu
mor of ce rebellum, 9i5. 

Neuritis, periplu~ral, 1020; differentiation 
of acute polio-myelitis from, 367; dif· 
fercntiation of locomotor ataxia from, 
919; in chronic alcoholism, ~\H; in 
Jiabctes, 4:H; in lolmr pneumonia, 90 ; 
in pulmonary tuberculosis, 205; paroti 
tisauJ,4(i3. 

Neuro-Cibromatosis, gen('ralizetl, 1027. 
Ncuroglioma of brain, 1009. 
Neuroma. of spiu:d cord, 963. 
Neuromata, 1026, 1027. 
Ncuro-myositis, 1129. 
Neurones, degt.>ueration anJ regeueration 

of, 895; function of, 89-1, 89.1; struc
turc of189-l. 

Neuro-retinitis1 1030; in lead poisoning, 
405. 

Neurosis, bronchial ast hma and, 627, 6~8; 
occupation, 1093-1005; of stomach, 
motor, 509-511; of stomach, sec-retory, 
511-51:3; of stomach, sensory, 513, 51-l; 
of stomach, trt.>atmeut of, 514-516; trau
matic, 1116-1119. 

Neurotic albuminuria, 685. 
New growt hs, c.ausing epistax is, 613; in 

lungs, 6,33, 05-1; of heart, 831; of liver, 
diagnosis of, 5S9i of li, er1 et iology of, 
587; of liver, morbiJ anatomy of, 58i, 
588; of liver, symptoms of, 588, 589; of 
liver, treatment of, 589; of peritoneum, 
607,608. 

N ight-blindness, 1030; in scun-y, 4-18 . 
Nile sore, 261. 
N itroglycerin, in cardiac insufficiency, 

794; in chronic Bright's disease, 710. 
Noca1·Jiosis, 235. 
Nodal rhythm, i7-l, 775. 
Nodding spasm of children, 1054. 
Nodular circumscribeJ lipomatosig, 453_ 
Noguchi 's butyric test for globulin in 

acute polio-myelitis, 367. 
Noma, 456; in sca rl et fc,·er, 339; in ty

phus fevcr1 355; typhoid fever and, 32. 
von Noorden's dietary in obesity, 452. 
Nose, diseases of1 612-611; in ce rebro

spinal f e\'Cr, ll;l; in glunders, 146. 
Nostalgia, l'Curvy and, 447. 
Numbuesr:i, in LanJry 's paralysis, 942; in 
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pt•ruicious a1111;•mia, 73G; of fingers in 
ura·inia,GH3. 

'\ydalopin, 10ao. 
XyRtag-mus, 111:16; iluf' to tumor of eere· 
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g~~:~~;~ ~i~L in1 ~1~~be:~:1~1~ ;~~;i!~ 7.a ue to, 
545; fnlty li\·er and, 590. 

Oblikr:.ition, of tht' appen<l ix, 532; of 
bile-ducts, congC"nital, 508. 

Obstctri<·a l pal!!y, 1038. 
CJbstruction, of hile-ducts, 567, 568; of 

bowel, by gtill slonC's, 5i I; of bowel, 
chroni<', phlC'gnumous rntC'ritis and, 520 ; 
of bo\H.'I, differentiation of acute peri· 
tonitis 110111, Gu:~; o( bowel (see also 
Intestinal obstru<'tio u ); or co mmon 
dm·t, chronil' eatanhal angioc holitis 
and, 5GI, :363; of <'0111111011 1luct, due to 
gall-stouC's, :Ji:.?, 3i:\; of cystic duct, by 
gall-stones, 571, :'Ji2; of ureter, causing 
hplroul•phrosil'I, il:i, i\6. 

vbstrudiw jaundiee, :33;".i53i. 
Obstrudh·e ~upprPssion of urine, G80. 
Obturator nC'n·r. iujnry lo, 1050. 
Uceipitocerdeal ncnralg-ia, 1055. 
Ot>dusion, of ('o]on tl uc to constipation, 

516; of duct, chronic pancreatitis and, 
59G. 

Oerupation, angin:i pl'cloris n1ul 1 837; nu· 
thrnx:rnd, 118; apprndiritisnm1,532; 
gl.indl'rS and, I Ii; in anPnl'ism, 8 18; in 
gout, 118; influl~nrc of, in tubercu losis, 
J59;pepticull"erand, IRI; relation of, 
to hypertrophir C'mphys('111a, G-16. 

0('('11pation ncuro~es, 1093·1095. 
Ochronosis , 1.Jl, 1-".i5. 
Ocnlo·motor paral~·sis due to lesion of the 

erurn, 9i:J; rc>curring, IO:l5. 
Odors, nsthma and. 6:!S. 
(Edema, :ina'mir in bacillary dysentery, 

12S; an~ionPurolir, 112:\, 112·1; blue, 
45:\; tin<' to failure of the right auricle 
and ventrirl<', iS5; following diarrhcea 
in in fonts, 11~ I; hys1rricnl, -153; in 
acutc Bright's dir:;('a~e, (i98, 099; in ar· 
terio \·p11ous anPnrism, ~61; in ber i·beri1 

4 15; in <·n11f'l'r of i;;tomnch , 501; in 
C'hlorosiq, i:l I ; in <'hrouiC' i11terstitial 
n<'phrilis. inq: in rhronir parenehy· 
ma.tons llf'J!llriliq, rn:i; in tlrrmato·myo· 
sitis. 112": i11 Pxophthnlmir goitre, 
878, 87flj in intrrmittent hJ•drarlhrosis, 

11-13; in locomotor a.taxia, 918; in 
malignant anthrax, I W i in mnlignant 
pustule, 119; in neuralgia, 1090; in per· 
nicious ana•mia, i3.J, i36: in scnrlet 
fe\"er. 334, 338; in 8ch0nlein's di::;case, 
752; in thrombogis of the eercbral \"Cius 
anJ. sinuses, 100.}; in trichiniasis, 299; 
in tumors of brain, JOJO; of ankles in 
scun·y, 417; of brain, 986, 9Si; of 
brain, ur~mia and, 69-t, 693; of ehest 
walls in rmpyenw, 00 I; of eyelids in 
scarlet fC\"Pr, 339; of glottis, GI.}, 610; 
of glottis in ehronic interstitial nephri· 
t is, 'iOi; of glottis iu typhoid fovf'r, J:l; 
of hands and arrns in asthma, G2S; of 
legs, persistent, hereditary, 1121; of 
pharynx, ·Hil; of skiu in neuritis, ]Q21, 
1022; of skin in typhoit.I fe\·er, .19; 
white, 453. 

CEdem:l. of feet, due to canliac insuffi· 
ciency, i90; in alcoholic cirrhosis, 5i8; 
in aneurism of as<:t'utling arch, 831; in 
aortic incompeteney, 811; in canc<•r of 
liver, 589; in liiabetes, -1:-ll; in Hodg
kin's diseasc, 750; in myeloid leukt£· 
mia, 743. 

<Edema of Jun~, 03'".i; associatetl with 
gangrene, G3l; failure' of left auricle 
causing, 'i&-1; in :rngina pcctoris, b39; 
inchrouicintcrstitialncphriti:;;,iOi;in 
Jcukremia, 71:{; i11 panil_rsis of dia· 
phragm, 10.36; in typhoid fc\'er, 2i. 

CF.Jematous laryngitis, Gl6. 
Oerte l diC't in cardiac insufficiency, 796; 

in obC'sity, 452. 
rnsophagismus, 4i3. 
o-:sophagitis1 472, -ti3. 
msophago·ma\acia, 4i6. 
(Esophagopleurocutaneous fistula, 4i6. 
C.Esophagus, canecr of,·17.i; dilatntiousand 

divcrtieula. of, liO; in small pox. 317; 
inflammation of, -li2, ·li:I; rupture of, 
4i~l, 470; spasm of, -1;:~. JO;".iJ; st1ic·ture 
of, 4i-I; syphilis of, 275; tuberculosis 
of, 212; ulcers of, in typhoid fc,·er1 22. 

Ohliomycosis, 23-".i, 236. 
Oidium ulbic<uu:, -!;JS. 
Olfactory ncn·es and tracts, diseases of, 

1028. 
Omental tumor and tuberculous peritoni· 

tis,JSl. 
Omentopexy, 5S2. 
Omod~·nia1 1130. 
Onomntomanin, 10i6. 
Onychia, in chronic arthritis deformans, 

1139;indiabetesmellitus,433;inloco
motor ntaxia, fllS; syphililie, 26i, 269. 

Open-air trcatnwnt. of hroncho·pneumonia, 
l07j of pleurisy, GG5; of pneumonia, 
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!19; of tubcrculoRis, 221-22i; of typhus 
ff'Vl'r,:i.j6. 

Ophth:tlmia, gonoC'o<'rir, ]~:J; in reh1psiug 
f;.•wr. 2G:l; ll<'Ollnlorum, J:!3 . 

Ophthal mic zo!-itt'r1 !J~i. 
Oplrth:1l1110·1·l'al'tion, in tuberculosis, 159; 

in 1:phoid fl'ver, 36. 
Ophth:1lnw11lt•g-ia1 om, 1035; cxtcrna, 

HJ:Hs; intcrna1 1038. 
Opisthorchis fclincus, 282. 
Opisthorchis uon•rca, 282. 
Opi~thorc:his sincusis, 282. 
Opb;thotouos, 144; in hystcro-epilepsy, 

109b. 
Opium, rffcds of, 400. 
Opiurn rating. (See i\forphia hnbit.) 
Opium po isoning, difl'Ne11tiation of cere-

bral apoplexy from, H97; differentiation 
of ura•mic coma fl'om, 6!JG. 

OppcnllC'im's disease, 1133, 1134. 
Oppll•r-l3oas bacillus, 502. 
Op<;onic indl.'x in tuberculosis, 160, 161. 
Optic aphasia, 1034. 
Optic atrophy, 1031; in acromcgaly, 891; 

in amaurotic family itlioc>y, 9:l9; in g('n
eral paralysis, 923; in locomotor ataxia, 
!HI, 91.), 919, 920; in oxyccphaly, lHi; 
in sclerosis of brain, 9.33; in tabo· 
parn.lysis, 92-1. 

Optic ncn·c and tract, lesions of, 1029-
1035. 

Optic neuritis, 1030, 1031; in acquirccl 
<:hroni<' n('urit is, 1020; in acute cerebro· 
spinal leptomeningitis1 9.30; in brain 
absCC'ss, JOIG; incndocar<l itis,801; in 
oxyet'pbaly, lHi; in serous mC'ningitis, 
1019; in thrombosis o( cerebral veins 
:rnd flinusC's, 1005; in tumors of brain, 
JOJO, JOE!, J013. 

Oral Sf'psis, 162. 
Orchitis, complicating inOuenza, 118; in 

mnlaria, 251; in mumps, 3.>0, 331; in 
typhoi4l frn•r, 12, 301 1.J; syphilitic, 276. 

Ornithodorus, 3llj mnnbata, 2GI. 
Orlhopnu•a. in adenoids, 409; in cardiac 

insufliri('n<'y. 790; in localizl.'d Hodg· 
kin"s 1liseasc, 748; in mediastinal tu· 
mor, 6i3. 

Orthostatic albuminuria, 68-1, 685. 
Ortholonos, 11--1. 
Ossf'ous systc>m, in typhoid fever, 31. 
Osteitis lh-'formans, d('finition of, 1144; 

diagnm\is of, 11 lfi; C'liology of, 1144; 
pn.tholog-y of, 1141; symptoms of, 
]i.11,1115. 

Osteonrlhritis, 1135. 
O!'!IM-arthropathy, pulmonary, 627. 
Osleogc11<'sis irnpnfC'cln, -11 45. 
Osteomyelitis, confusio n of', with septieo· 

pyremia, 52; differcnti3tion of rheu
matic fc>vc>r from, :ns; ukcr:;i.ti\·c, in 
sporotrichosis, 2:.1.> . 

Ost('opsathyrosis, lllG. 
Otitis, elnonie, aC'utc C('n·bro·spinal l~pto· 

meningitis due to, !llS, 9-1~; iu scarlet 
fm·('r1 338; infantile conntlsions due to, 
1077. 

Otitis media, complicating influenza, 118; 
in cerebro·spinal fever, 113, l J.3; in ilia· 
bctcs, 4:H; in glandular fcvcr1 :l86; iu 
measles, 346, 3--17; i11 mumps, :~.30; in 
small-pox, 322; in tousillitis, 38 1; in 
typhoid fever, 29 . 

Ovarian tumo r, :uul tuberculous pt>riton i
tis, JSO; cyst of mc>sC'ntery conf11!-led 
with, 555; t]ifl'Prcntiatiou of :1scites 
from, G09j tuberculous peritonitis con· 
fused with, 181, J82. 

Ovaries, tuberculosis of, 220. 
o,·aritis following gonococcus infection, 

123. 
o,·ercating, artcrio-sclerosis due to, 8-13, 

8-16; gout :rnd, .JlS. 
Oxalate of lime, calculi of, 718. 
Oxaluria1 689, G90; in gout, 4~3 . 
Oxycephaly, 114i. 
Oxygen, use of, in pneumonia, 101. 
Oxyuris \'Crmicularis, 2951 ::!96. 

p 

Pachymeningitis, extrrua, cerebral, 
extcrna, sp in:-i l, 940; ht('morrhagic, 
coholism, :i97; hypertrophic, in 
paralysis, 922; in pulmonnry 
losis, 211: iuterua, g ,16, !l17; pressure 
paralysis dne to, 96 1. 

Paget's disease, l 1·1 1, 11-15. 
:Pain, heart, <luc to failnre of left \'Cn

tricle, 789; in absC'<'SS of liwr, 58·1: in 
acute ars('lli(-'al poisoning, 40G; in at•11te 
Bright's <lise:ise, G9~; in a<·ntc bl"onchi 
lis,62l;ina<•utcchorca,1071;ina(-'utc 
cong<'stion of lungs, G:l:~; in af'ute dif· 
fuse m~·elitis, 966; in Mute> fc>brilc> poly· 
neuritis, 1022; in acute fihrinous peri· 
carditis, iGI; in acute gashitis, -Iii; in 
acute pancrc>ntitis, 595; in acute pc>ri· 
tonitis, treatmc>nt of, 610; in aente pol· 
iomyc>litis. :rn.1, :mo; in Mute> SC'rofi· 
brinous plC'urisy,G::i7; in acute trans\·C'rf'>l-' 
myelitis, 9Gi; in Addison's disease, 
865; in adiposis 1lolorosa., 2.'i2; in rilco· 
holic nr111·H is, 1023; in ane>urism of ab· 
dom inal aorta, 8i'>9, 860; in rincurism 
of lhoraeic aorta, S:l~; iu angina 
pcctoris, 8371 838; iu angio-ueurotic 



INDEX 119i 

io tubnculous mf'ningitis1 li2; in tu 
mors of brain, 101:!; in tt1111ors of ('C're 
l>ellum, !liG; in t1111101s of kid1wy, /~::!. 
i::!3; in tunwrs of spin:il eord. !J6:J,9(H; 
in ulceration of u·sophagus, -113; in 
writer's cramp, 1094; paroxysmal, in 
eholecystitis,566. 

Painful he-el, 109~. 

''Painful testicle'' in neurastht•nia, 1111. 
Palate1 in sm:ill pox, 317; tul>f'n:ulosis of, 

211. 
Pallor, in acute secontlal'y amt•mia, 728; in 

arteria-sclerosis, 8-\.1; in cardi:H' iu~uffi

cic1H'y, 7~ln; in pt•rnkious an:cmiu, /;Vi. 
Palpable kidney (.~fC l\lo\ahle kidnc>y) i in 

enteroptm!is, 51!J. 
P:tlpitation, etiology of', 7i0, 7il; in 

acute endo<:aiditis, 1.\()1; in aortic in
competcnty, 811; in aortic S!l'nosis, 
816j in cardiac hypertrophy, i~l; in 
c::trdiac ins11flkil•n1·y. treatment of, i'H.); 
io chlorosis, 7:3::?; in mitra\ incomp<' 
teuc:y, hJS, SH>; in lll'Urastlwnia, I I Ill; 
in pernicious an/l'mia, i:l."i, i:W: in pul· 
mouary tulier('ulosis, I~)!); ll('rvous, car· 
Uiac, hypertrophy iu, /SI; prognosis of, 
iil; symptoms of, 771; tn•:itmeut of, 
779,iSO. 

Palsies, birth, 930, 937; local, in urremi:i, 
095. 

Palsy, Cruwilhier's, 928; in lw.'m:ltom.r 
elia, 9.)9j jn tumors of spinal cord, 
903; S{'riv('ul'r's, IO!H. 

Palmlal lwpati!is in 1rutl:1ria, 21~. 

PuncrC'as, autodig<>stiou of, 59:~i diseases 
of, 5B'.? 600; glyl'osuria and, 4:!8, 43~; 
in <'unce1· of stomat-11, !iO;~; in hu:mochro 
matosis, 451; in typhoid fe\•er, ~(i; ue 
crosisof,593; ptyalismin Jiseaseof, 
462. 

T'::i.ncrl..'aticabscess,595. 
Pancrc>atic <':ll<'uli 1 !;!HJ, 600. 
Pancreatic c·ysts, dia~uosis of, 59S; gen

eral s~·mptoms of, :ms; morbid anatomy 
of, 5!H; opl'ratiou iu, 59S; situation of, 
597, 59~; varil'lil'S of, fJ97. 

Pancr('alic immOkiPn<'y, fi92 1 593, 
Pancreatic nc>rrosis, ;i~l3. 

P:wcreatico-inl<'slinal type of iuf:rntilism, 
893. 

Pancreatitis, acute, fi94596; acute hremor· 
rbagic, 5!l-I, 59:.i; acul<' ha•morrhagic, 
confusion of, \\ith appendicitis, 536; 
acute suppurativ<', 5!l.); chronic, 5!J6, 
597; chrouic, followi11g <·onstipation, 
5-16; differentiation of in1<'slina1 ob
struction from, G·ll; in diabelf'S, 4;{2j 
mumps :rnlJ, 351; pC'rforatiou iu 1 521. 

Panopbthalmitis in exophthalmic goitre, 
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Si9; iu hrrprs zostl'r, 92i; suppurativc, 
in gout, t2:J. 

Pantophobia, 1109. 
Papillitis, IO::W, 1031; acute, in cerebro

spinal fever, 113; in acuLc Bright's dis
ease, 690; in chronic interstitial ne
phriti!:I, 70~ . 

Papilloma causing iutestiual olJstruction, 
511. 

in pellagr:i, 412; in SC!lrlet fner, 339; 
in tonsillitis, 381; in trnumatic neuro
ses, lll7; in tuberculous meningitis, 
112, 173; in tumors of brain, 1011; in 
tumors of cerebellum, 9i6; in tumors ol 
spinal cor<l, 963; in typhus Je\'Cl', :i:>.); 
in whooping cough, 121 ; in write1 's 
cramp, 1094; infantile spinal, 940, fH I; 
laryngeal, 1050; laryngeal, due to p:1 
ralysis of hypoglossal nerve, 1055; nms 
culo-spiral , JO.j9; oculo-motor, 10:!5; 
oculo·motol', in tumors of brain, lOJ2; 
of abducton~, bilatera l, 1050; of abduc· 
tors, uuilateral, 1050; of arm, Jue to le· 
sions of circumncx oerve, 1058; of arm 
due to rupture of' brachia! plexus, J058; 
of cerebra l nerves iu serous mcniugitis, 
]QJ9; of diaphragm, 10.36 ; of extensors 
of knee lluc to affectiou of anterior 
crural nerve, .!060; of exteroa l eye 
muscles in locomotor ataxia, 915, 916; 
of heart in neuritis, 102J; of heart in 
peritonitis, 602; of hypoglossal ... ~rn, 
1054, J055j of lower or spino·muscu l:ir 
segment, 908, 909; of lumbar plexus, 
1000; of motor nern:os of eye, 1037, 
1038; of nerves in cercbro-spinul fe\"er, 
113;ofncrvcsintumorsofbruin,1012, 
1013;ofresopliagus,4i3; ofspinalac· 
cessory nerve, 1052; of' third ncr\"e, 
10:~5, 1036; of up1>er motor segment, 
909, 910; of vocal co rd in mitral stcn· 
osis, 824; p:utial, of' hand iu cervical 
rib pressure, 10.37; pt>riodical, 1119; 
ph~nyngcal, 1049; poshliphtherit ic, 67; 
post·f'ebrile, in 1·ch1psing fever, 263; 
progressive, hll.'mutemcsis iu, 507; rn· 
dia l, 1059; secondary spastic, 939, 940; 
serratus, 1058; spastic, in les ions of 
spiualcord,95.f,955;spastic,ofa<lults, 
935, 936; spastic, of iufants, 936·938; 
temporary, in migrnine, 1088; total, in 
complete transverse les ious of spinul 
con!, 9i>5; \':lso·motor, 984. 

Paral~·sis agitans, definition of, 1063; 
diagnosis of, 1065; etiology of, 1063; 
106-!; morbid a.113tomy of, 106-1; symp· 
toms of, 1064; trea.tment of, 1065, 1066. 

Paralysis, facial, alternating, 1041; course 
of, 10·13, 1044; crossed, 1041; diaguosis 
of, 1044; etiology of, 1041, JO-I~; fol· 
lowing scarlet f'en~r, 339; in acute 
ccre~ro·spinal leptomeningitis, 950; in 
hem1plegia, 992, 993; in lesions of sixth 
ner\'e1 1037; in mumps, 351; in myeloi<l 
leuk<e mia, 7•13; in tetam1s, H3; in tu· 
mors of brain, 1012; p:irotitis and, 463; 
symptoms of, 1042, 1043; treatment of, 
1044. 
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Paralysis, general, of in~anc, cyto<liagnosis 
in, !1:!;3; definition of1 92'.?j diagnosis of, 
D:..!4 U:..!6j etiology of1 9~2i locomotor 
ataxia an1l1 9:.?lj morbid anatomy of, 
fl:!~, 92:1; prognosis of, 926; spastic 
paralysis and, 936; symptoms of, 923, 
\!~I; tr<•atmcnt of, 926. 

Paralytic ileus, 5-11, 54~. 
Paranephric cysts, 725. 
Paraphasia, !);.,O; in tumors of brain 1 1011. 
Parapl(•gia, ataxic, dilfcrentialion of loco-

motor ataxia from, 019j ccrcbralis spas
ti<'a (sec Rpastic paralysis of infants); 
cervical, 968; diabclic, 43-1; do(orosa, 
9Gl; duo to anremia of spiual cord, 95G, 
95i; Uue to di!iplaccment of sacral 
plexus, 1061; hereditary spast ic, 938, 
93!)i hysterical, 1008; hyster ical spastic, 
940; in abscess of kiducy, 711; in acute 
diffuse myelitis, OGG; in alcoholic neu
ritis, J02:3; in aneur ism of abdominal 
aorta,860j iunrterio·sclerosis,8-l6 ; in 
comprC'ssion my('litis, !)61; in hremor
rhagc into spinal membranes, !)JS; in 
influenza, 118; in malaria, 254; in 
measles, 347; iu pr imary combined 
sclcrosis

1 
OH; in spinal hrernorrhagie 

pathy111('niugitis, !hlS; spastic, in lathy
rism, 410. 

Paramyotlonus multiplex, 11321 1133. 
Paranoia. in locomotor alaxia, 918. 
Para11it('S1 ahs<'ess of l iver due to, 583; ac-

quired chrouic hydrocephalus due to, 
1020; compression rn)·clitis dn(' to, !)60; 
lucmaturia duo to, 68 1; in bilharziasis, 
283; intesti nal, pernicious anremia due 
to, 73·1; malarial, 244 2.J7; mala r ia l, in 
mosq11ito, 246, 2<17; of msth'o-autumnal 
fe,·cr,2 161 2;}2; ofqua rtanfcver,245, 
246; of syphilis, 261, 265; of tertian 
fe,·cr, 245, 250, 251. 

Parnsitic aneurism, 8-l!l. 
P~irasitic gastritis, 4i9. 
Parasitic lucmoptysis, 2R2. 
Parasitic stomatitis, 4::>8, 459. 
Para syphilitic aff('ctions, 268. 
Parathyroid extract in treatment of par-

al_rsis agitans, 1065. 
f'nrathyroid glands, dis('ases of, 880-883. 
Par:1typhoid infections, 8. 
l'arenchymatous 1legcnNatio111 of heart, 

iSS; of heart walls, dilatation anti, 784. 
Parenchymatous nephritis, 702. 
Par('nchymatous neuritis, 1021. 
Paresis, bradycardia in, 7i7; d ifferentia

tion of p('llagra from, 413; general 1 dif
fcr<'ntintion of locomo!N ataxia from, 
910, 920; g('11ernl 1 differentiation of 
neurasthenia from, 1112; general (see 

Paralysis. g('neral); in hK>morrhagic 
pac>hymening-ifo~. !l 17; in tumor of cere
bellum, !176; in writn's cramp, 109-L 

Parkinson's dil<(':tS('1 1063-1066. (See Pa-
ralysis agilans.) 

Parosmia, 102~. 

Parotid buho, 163. 
Parotid gland, gas('ous tumors of, 464. 
Parotilis. acute suppuratin•, in acute cn-

docarditis, 800; chronic, J6;~, ·16-1; com
plicating ccrchro-spinal fc,·('r, 112; 
complicating small-pox. 322; gouty, ·12!!; 
in cholera asiat ic:1, J:~6; in lobar pneu
monia, 91; in m('aslN1, 316; iu peptic 
ulcer, 49.3; in suppurath·c angiocholilis, 
565; in syphilis, 267; in typhoid fe,·cr, 
22, 355; in yellow fcv('r, :mo; specific 
(sec Mumps); symptomatic, 463; 
thrombosis of cerebral sinus('S and \'C ius 
dueto,1005. 

Parotitis, epidemic, complications and 
sequclre of, 351; d('finition of, 3Hl; diag 
nosis of, 350j ('tiology of, 3Jfl, 350; 
orchitis iu, ;-150, :1Gl; symptoms of, 350; 
treatment of, 351. 

Paroxysmal albuminnrin, 685. 
Paroxysmal ba.>mog'lobinuria, 68~, 6SJ. 
Paroxysmal tachycardia, 776, 7i7. 
Parrot 1s diS('as(', confusion of, with infan-

tile scuny, 450. 
Parry's disease. (Sec Exophthalmic 

goitre.) 
Parturition, acute pancr('atitis and, 5!l1. 
Pasteur's prevenli\e inoculation against 

liydrophobia, :>71. 
Pathomimia, llO::i 
Pathophobia, 110!). 
Pcctoriloquy in pulmonary tuberculosis, 

201. 
Pcdicu losis, 31l, 312. 
Pediculus capitis, 311, 312; corporis, 312; 

vestimcntorum, 312. 
Pcl-Ebstcin pyrC'xia, 71~. 

Pcliomata iu typhoid [e\'l'r, J!). 
Peliosis, 752; rhcumatica, 107:?. 
Pellagra, tlinical forms of, 11:1; definition 

of, 411; diagnosis of, 11:;; tlistrihution 
of, 411; etiology of, 411, 412; history 
of, 411; pathology of, 412; pro~nosis of 
413; prophylaxis of, I U; symptoms of, 
412, 413; toxic combined sclerosis in, 
945; treatment of, 4131 411. 

Pelvic abscess, rupture of, and pyuria, 
688. 

Pelvic prritonitis, 605. 
Pcmphi~oid purpur~, 752. 
Pemph igoid stomatitis, 458. 
Pemphigus, in cerebro-spinal fever, 112; 
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nconalorum syphiliticus, 268; vegetans, 
458. 

Pe11tastoma l<Tnoicles, 310. 
Pentastomum consbictum, 310; clcoticula

tum, :HO. 
Peptic ul<'er, gastric and duoclenal, diag· 

nosis of, ·106 ; erosions in, 4fl0; etiology 
of, -190, .Jfll; in the crsophagus, 4i3; 
morbid anatomy am! pathology of, 491-
493 i prognosis of, 195, 496; symptoms 
of, -lfl:l '195; treatment of, 496-498. 

Perforation of aorta, in abscess of lymph 
glaud, 6i;J; of blood vessels in tracbco
bronl'hial a!lcnit is, 177; of bowel, due to 
solitary ulcer, 52 1; of bowel in typhoid 
f cw•r, 11, 21, 2G; of bowel, pcriuephric 
;ibsccss following, 72f5; of bowel, treat· 
meut of, 41; of bronchi in intcrlobar 
pleurisy, 66:i; of chest wall in cmpycma, 
66J; of chest wall in mc<liastinal tu
mors, 67:3; of cystic duct, gall·stoucs 
anrl, 5i2i of car·drum in sc:ir lct fc\·cr, 
338; o( gl:inds in ll'achco-brouchial at!e
nitis, Iii; of hc:irl in ul<:crath·c. endo
canlilis, i9!l; of intcst ine in amru1"asis1 
241; of in tes tine in pulmonary tuber
culosis, 20:J; of lung, absccss due to, 
6J3; of lung in abse(•ss of lh·c r, 585; of 
Jung- in cmpycma, 661; of lung, pncumo· 
thorax following, 6701 671; of o::sopha
gus, in emp~-c·ma, 662; of resophagus in 
trachco·bronchial adenitis, lii; of 
resophagus. pncumopericardium due lo, 
7i0; of pericardium in cmpycma, 662; 
of prritoncum in cm pycma, 062; of 
pleura in gangtt'ne of lung, 651; 
of ple11rn 1 pue11mo-thon1x cine to, 660; 
ofsoftpalat{'inscarletfever, 339; of 
stom:w b in emp~·cma, 662; of stomach 
inluberculosis,212. 

Pcrforath·e pcritonitis, 600. 
Peri-app<'ndicitis acuta, 532. 
Periarterilis, gummatous, 276; in cerebral 

,-e~S(' hl, apoplexy due to, !)89; nodosa, 
Sli2; of spina l co rd , 957. 

Pericu~ea l abscess, differentiation of, from 
app<•mlieitis, 5:li. 

Peri(':lrdial adhesions, ca rdi ac hypertrophy 
and,781; dilatationofhcartin,i84. 

Pericar<lial C'ffusion, 7G3-767j acute car
diac insufficiency due to, 785; differen
tiation of pleural effusion from, 664; 
resophageal stricture and, 474. 

Pericarditis. acute cardiac insufficiency in, 
785; acute fibrinous, 761-763; acute in
terstitial myo('arilitis in , 787; as a ter· 
min:il infoC'tion, 5'.l; chronic adhesive, 
76T·HiD; complicating- bacillary dysen
tery, 1~8; complicating cercbro-spinal 

fever, 112; complicating gonococcus in · 
fcctiou, l'.!:J; t•ompli1·ating influenza, 
118; dilatation of hf'nrt in, iS4; eti 
ology of, 760, 761; fatty rlcgcncralion 
of heart in, 7hh; follo\\iug trachl'O 
bronchial ad('11iti:s1 177; in acute chorf•a, 
1071; ju chronic gout, 12:2; in iliph 
thcria, 62; in gout, -J:?J i in lohal' pncu 
monia, 81, Sf.I, 00; in pneumonia, trc:tl· 
ment of, 101; in rheumatic fc\"('1'1 376; 
in scarlet fc,·cr, 33-J, 338; in SchOn lein's 
d isea.se, 752; in ton:sillitis,381; in ty 
phoid fever, 1:1, 21; indurative medias 
tino, 675; neuralgia. of phrcnic nerve in 
1091; parcnchymalo11s degeneration of 
heart in, 788; secondary lo e rysipe las, 
51; terminal, in ur:l,'mia, 695; with ef
fusiou, 76J -iG7. 

Pericardium, dise::1ses of, 760·770; in scp 
tico -pya~mia, 51; tuberculosis of, 179, 
760. 

Pericbornlriti~, 618. 
Pcrihepatitis, 58 11 582; chron ic aflhesi,·e 

pericarditis and, TG8; d1ronic, prolifera
ti,·e peritoniti:s anrl, 606. 

Perinephric ab:::t·('ss, i2.) , 726; differentia
tion of appendicitis from, 5~i i diffcr
cntia.tion of pyonephrosis from, 714; 
follo\\ing rupture of a cyst. in polycysLic 
kidneys, 7:H; t~·phoid fc,·e r and, 30. 

Perinepbritis, chronic, perincphric abscess 
and,725. 

Periodical paraly::iis, 1119. 
Peri pancreatic abscess, following pancre

atic abscess, 595. 
Peripheral nerve~, diseases of, 1020-1063. 
PeriphcraJ neuritis, 1020; differentiation 

of locomotor alaxi::i. from, nm. 
Periproctitis followiug bacillary dysen

tery, 1~8. 
Perisigmoiditis, 553. 
Perisplenitis, chronic, and prolifcrali\'e 

peritonitis, 606. 
Peristalsis, in euteroptosis1 5--10; in pyloric 

stenosis, 506j iutussusception and, 5:m. 
Peristaltic unrest, 510. 
Pcriton('um, diseasc:s of, 000·6 11; in e:rn 

ccr of stomad1, 50:l; in gf'nito-urinary 
tuberculosis, 215, 216; in malarial ca
cbcxia, 2J8; luherculosis of, 179-182. 

Peritonitis, actinomycotic, 2:l2j acute 
general 1 600-603 ; aeute1 treatment of, 
610, 611; appendirulnr, 60;) ; as a ter
minal infection, !)~; causing ascitcs, 
608; ch ron ic, 606, 60i; chronic luemor
rha gic, 60i; chron ic plastic, pcrigastric 
adhc!!ions and, 4!):l; chronic, trC'atmeut 
of, 61l; circums('ribed, dilicrentiation 
of, from appendicitis, 537; co lon bacil-
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lus in, 17; complieating bacillary dyscn
t1•ry, l:!'i; l'ompli1·atiug inllul'nza, 118; 
tomplwating t)plwi1l frn.•r, 12; d11Iert!n
liati11u ot i11t1·~1inal obslrul'lion Jrom, 
JJlj due tu acutl' 1n1l'q>t•ral infection, 
61M; due: to ll:.icillusculi 1 lij tluc to 
iuJarction iu acute enliocart!itis, bOl; 
1olh)\\i11g gonm·occus infection, 12-1; 
ft•lltrning rupture of a cysL in polycys
tic kid1wy, 7:!·1; in arureiJiasis, :!H; in 
ap1u•r11licit is, 5;~5, 5:rn; in cancer of 
stumadi, ;;u:); in chrouic adi.Jesi\'C pcri· 
ca1ditis, 761); in chronic gout, 4:22; in 
t'Xll'loal authrax, J l!J; in infants, 603, 
till!; iuh1H•stin<.1lulccrs,522; in lobar 
p11t'llmunia, !11; in pl'rihqmtitis, 581; 
i11 typhoid Jcn1r1 !l5, -11 1 45; iu ura•mia, 
(jH.J; i11dic:11111ria in, 6!)1; intestinal ca
tanh i111 517; lcuka•mic, 713; localized, 
tilll,60:); pcl\'ic,U05; pelvic, confusion 
of, with app1·11tlicitis,J36; perforatiou 
iu, 5:.!1; JHll'umotoccic, in tonsillitis, 
::>hi; suliplirl'Hil·, liOI, G05; thrombosis 
of port<.11 wiu in, 562; tuberculous, 1i9-
J~:.!i tuberculosis, coufusion of, wilh 
t)phoitl ft•n•r, 3S; tuberculous salpin
gilis and, :!:!O. 

l'crilj·phlitic abscess1 rupture of, pyuria 
:.111d,liS8, 

Pcrityphlitis following bacillary dysentery, 
1::!8. 

Periurl'thral abscess, ]23. 
Pufrs uf La:nnec in asthma, 629, 630. 
l'erni1·io11s aua•11iia, defiuitiou of, 733; di· 

agnosis ol', 7:1fl; distribution of, i33; 
eliology of, n:1, 7:\li fatty tlegcncration 
of hl'ttrl in, n)S; history of, 7:l3; path· 
olo~y and morbid anatomy of, 73..t 1 73J; 
proJ!UOsis ol, 7:38, 7:19; :ip!('uomcgaly in, 
-'"'~i i;ymptoms of, 735·738; trcaLmeut 
of,710. 

Pl•rnil'iom; malarial fC\'er, 218, 253, 254. 
Pl•stis minor, 1JO. 
Pelt•t·hia', 7.31; in buhonic pl:.1guc, 140; in 

cen'brospiu:il fc\'Cr, 111; in chronic sec· 
oudary a11tc111i:.1, 730; in measles, 345; 
i11 myl·osis iutcstiualis, J.jU; in perui
('ious nm1·111ia, 7:16; in relapsing fever, 
:!6::!iiusearl('tf('\'cr,3:J3,337iinthcr· 
mic f<·n•r, 3!11; in typhus fc\•er, 353; 
i11 whooping- cough, 121. 

Pctcchial frvcr, 108. (See also Ccrcbro· 
spinalfe\·cr.) 

Pctil m:ll, J0:0-.0; diagnosis of, 1083; di£· 
Jerentiatiou of auditory vertigo from, 
JOlS; diffl'rcntintion of neurasthenia 
from, 1112; symptoms of, 1083. 

.Pfl.>iffl'r's bacillus, 116, Jl7. 
Pfci!Tcr's phenomenon, 36. 

Phantom tumnr in hysteria., 10!)!). 
Phary11g"t•al liiphtlwria, (j;~, IH. 
l'haryugi•:tl to11:-.il, 16·\ 171. 
l'huryugitis, :.ttutt•, ·161, ·163; t•hronic, 465; 

<.'omplicatin:; small pox, J'.:!J; iu lyphoi<l 
fc\·er, 22; ~icca, IO:J . 

Pharynx, discas<·s of, IG-t--166; in pulmo· 
nary tuhcrtulosis, 2021 20-l; in small
pox, 3li, :.il9; iii tuberculous laryn· 
gitis, 618; iu typhoicl fe\·cr, 1:1, 22; 
spasm of, due lo lesion of pncumogas
tric nerve, 1050; tuberculosis of, 211, 
212. 

Phcnol-s11lphoncphthalcin test, 605. 
Philippine itch, 316. 
Phimosis, convuls ions due to, 1077. 
Phlebitis complic:.tting i11flm·11Ya1 118; in 

gout, .J2:J; i 11 typi.Joid Ic\'Cr, :! I, 13, 16i 
of umbilical vein, ictcrus nconatorum 
au<1 1 558. 

Phlebo·sclf'rosis, 845; in pulmonary tuber· 
culosis,!?09. 

Phlebotomus fe\'C~r, 311. 
Phlcgmon, acute infectious, of pharynx, 

466. 
Phlcgmonous ente ritis, 520. 
Phlcgmouous gastritis, 178. 
Phobias in t1C'ur:.1sthC'11ia 1 1100. 
Phospbatic calculi 1 718. 
Pbosphatic diabefN;, 691. 
Phosphaturia, 6fl0, 6B1. 
Phosphoric acid in gout, 4W, 421. 
Phosphorus poison ing, anuria in, GSO; dif· 

fcre11tiatio11 of acute yellow atruphy 
from, 560; fatly degeneration of heart 
in, 788; fatty lh·cr and, 590; lrn.>matc· 
mcsisin,507; lipuriaiu,6!)3; necrosis 
oflivcriu,559. 

Pbrcnic nc1·,·c, nffcctions of, 1055, 1056; 
neuralgia of, 1091. 

Phthiriasis, 311, 312. 
Phtbirius pubis. 312. 
Phthisis (sec Pulmonary tuberculosis); 

calculcus('1 J94; ilinl>ctic, Hl; fibroid, 
202, 63!l-G12; florida, 18.3; gold miners·, 
6·1 1; rcnum, 2J7-2l9; stone cutters', 
612. 

Pia mater, 1liS('US('S of, 948-951. 
Pick's dis('ast', 768. 
Pigeon breast, in adenoids, 460 i in rickets, 

444. 
Pigment cirrhosis of liver, 576. 
Pigmentation of skin, 865, 1145; in Addi

son's diseas(', 80.3; in arscnica\ poison
lng, 407; i11 arthrit is dcformans, 1138; 
in chto rosis, 73 1; in cho rea, 1072i in 
cxophthahnic goitre, 866, 879; iu hmmo
chromatosis, .JG3, 454; in neuritis from 
arsenic, 102·1; iu ncuro-fibromatosis, 
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102i; i11n!'l1ronosis,45-1; ioolhercon
ditions tlmu Addison·s disease, 865, 
86G; in pdlagra, 41:!; in peptic ulcer, 
495; in sl'lcroderma, Jl::W; relation of 
suprarcual bodies to, SG4. 

Pigs, actinomyco:sis in, 2a2. 
Pin-worm, 29G. 
Pithiatisme1 1095. 
Pituitarism, hypo-I sno; hyper-, 890. 
r~ituitary body1 carbohydrate metabolism 

and1 a:no, 891; diseases of, Sb9-b92; re
lation of, to achoudropl:isia, lHi; re
lation of, to obesity, 451; tumors of, 
1013. 

Pituitary gland l'xtract, in treatment, 892; 
iu treatment of obes it y, 4U2. 

Pilyria1>is va1>icolor, 206. 
P lacenta, tuberculosis of, 220. 
Plague, clinical forms of, HO; definition 

of, 138; diagnosis of, J JJ; etio logy of, 
139, 1-H>; fleas and, J:m; Liistory and 
geographital distribution of, 1:~8, 139; 
}.l:inchurian1 1:rn;pncumonic,J IO; prc
\"entivc inorul:ltion against, J 12; pro 
phyla:xis of, J.11; 1ats and, 138; secon
dary pneumonia in, 93; treatment of, 
HI. 

Plague scrum, HO. 
r~lantar neuralgia, 1002. 
Plaq11cs j(llmcs, 999, 1000. 
P la s11101lium falriparum1 2-l-6j malarire, 

2451 216; vivax, :N5. 
Plastic bronchitis, 631633. 
I'lastic liniti s1 486. 
Plastic prrigastrit is1 493. 
Plastic pleurisy, 654-655; chronic dry 

pleurisy following, GG7, 668. 
Plethora in crythncrnia, 757. 
Pleura, complicat ions of pulmonary tubcr

culosia in, ~03; diseases of, 6-J4 -6i5; 
cchinococcus of, '.?92, :?93; in amrebiasis, 
210; in broncho-pneumunia, 1021 103; 
in carcinoma of lung, 6-31; in chronic 
ulcerative tuberculosis, 190; in cirrhosis 
of Jung, 611; in bypcrtrophic emphy
sema, 61i; in lobar pneumonia, 80; in 
S<'ptico-pyremia, 51; metastases in, in 
cancer of stomach, 503; tuberculosis of, 
178,li9. 

Pleural adhesions, compensatory emphy
sema ::ind, 6-15. 

Pleural effusion, diagnosis of, 663; <1 iffer
c11tiat ion of pericardia! effusion from, 
766; cchinococcus of li\'er confused 
with, 292; etio logy of, 655; failure of 
left auricle causing, 785; morbid anat· 
omy of, 656; sym1Jtoms of, 65 7; treat· 
ment of, GOL 

Pleurisy, abscess of li\'er and, 585; active 

congestion of lungs in, 6:1:1; :icute clia 
phrngmatir1 Uti:.!; a1·utt~ t'ntystl'd 1 663; 
acutefibrinousorsl'1'ous,6!il 1 65.i;al'ute 
hremorrhagic, OH:!; atute intl'rlobar, 66:1; 
acute purulcul, ijij(J GU:!; :.icutc scro fi
brinous, 635-660; acute tuUcrculous, li8, 
662; a:; a terminal infection, 53; asso
ciated with fibrinous bronchitis, 6:~:1; 
chronic, G6 i, 668; eh ronic ad hcsi n~, 178 i 
chronicbroncbicctasisa11d,6:?6;chronic 
dry, 667, G68; chronic tuUcrculous, Ji8; 
chronicurcerntirntubC'rculosisand,J90, 
l9l;chron ic,withCffusiou,667;c irrbo
s is of lung followi ng, 6!0; compensa
to ry emphysema in, 645; compl icating 
bacillary dysentery, 128; complicatiri~ 
cere bro-spi11a l fc\'cr 1 112; cornplicat.
ing gonococcus infectious, J25 ; compli
cat ing sma ll pox, 322; complicat ing 
whoopiug cough, 121; d iag nosis of, 6631 

66·1; diaphragmatic, 662; encysted, 663; 
follo,,·ing cholera asiatica, 136; b:cmor· 
rhagic, 662; hC'rnatoporphyrin in urine 
in, 693; in cerebra-spina l l'eHr, 110; in 
chronic gout, -1 22; iu chronic intersti
tial nephritis, 707; in mumps, 351; in 
pu lmonary tuberculosis, 203; in rheu· 
matic fc\'C'r1 3i6; in scarlet fc,·cr, :338; 
in tr ichiniasis, 299; in typho id fovcr, 
] 31 2i; iuflu cnza, 117; iutedobar, 663; 
lamblia intestinals in, 281 j lobar pneu
mo nia and, 89; n(>uralgi:t of phrenic 
nerve in , J 091; pcricanlitis with effu
sion co~1fuscd with, 76 J ; pneumonia 
anll , 98, 101; pulsat ing, different iation 
of thor:tc ic aneur ism fl'om 1 857; pm·u
lent, G60 ·6G2; secondary to erys ipelas, 
54; secondary Lubcrculous, 179; scro
fib rinous, 6.),j; subacute tuberculous, 
178; suppurative, caused by perforation 
of echinorocrus cysts, 2!1:?; term ina l, in 
ur~mia, 695; tn•atmeut of, G64 66i; tu
berculous , 6G~; tulx'rculous, following 
ccn•ical adcnitis1 li6; tuberculous peri
tonitis and, JSO. 

P lcu rodyuia, 11:!!1, 11:W. 
Plf.'urogcnous intf.'rstiktl pneumonia, 640, 
P leuro J)('ricardial friction in acute fibrin 

ous pcr icanl itis, 763. 
Pleuro p11l'11111onia, pcricarditis and, 760. 
Pleurothotonm;, 111. 
I'le:xiform ncuroma, 1026, 1027. 
Plica polonica. 312. 
Plumbism. (Sec Lead poison ing.) 
Pneumatosis, 511. 
Pncumaturia , 433 1 692. 
Pneu1110-b:ic ilh181 1"ril'(IHin1lcr's, 77. 
Pneumococcic infC'clions, 74-108. 
Pncumococcus, fo acute suppurntive gas· 
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tritis, ,178; in b roncbitis1 620; in bron
cho pm•umonia, 10-lj ind1olel·ystitis, 566; 
in dipbtlil'ria, ti:!; in <·111pyema, GUO, G6-lj 
in t•ntlu1·;mlitis, SUO; in gall-stones, 569; 
in prricartlitis, iGJ i in pC'ritonitis, 601 ; 
in pll'uri~y, (j;JUj in septico-pra·mia, 51 i 
Ioealafft•c:tionsfrorn, 108;of}'raenkel 
and \\'<'il'hst'lbaum, i(i, 7ij septicoomia 
due tu, :rn, 10~; sl'ptico-pyremia tine to, 
.".ii; krmiual iurections Jue to, 53. 

P11('11mo;.:.astric lll'rw, affectio11s of, 1049-
Jo;-d. 

in, 760, 76 1; plague a.nil, H l j post· 
operath-e, 9l; prophylaxis in, 9b; sec
ondary to erysipt•las, .J l, ;j6; streptococ
cus pleurisy :rnJ, 6;36; subphrenic :ib
scess follo\\ing, 6Ll-1; suppurativl' cholan· 
gitis and, 565; thyroitliti~ in, b:il; vac
cine thernpy in, ih; ,-:iricties of, 9'.!; 
white, of fetus. 2i2. 

Poeumonic infections, 108 . 
Pneumonic plague, 140. 
Pucumouic tubt' rcn losis, 183-lSi. 
Pneumonokoniosis, d<' fi uition of, 6-12; d i

ag nos is of, 613; et iology of, 612, 613; 
nwrbid anatomy of, 6J3, 6 1 l; prophy
laxis of, 615; symptoms of, GH, G·l5; 
treatnwntof,61i1. 

P neumop<"ritanlium, 769, 7i0. 
Pneu motho rax1 :1 11euri!'lm :uid, 854j com

J)(' US;Jtory emphyfw ma. iu, 6.Jfj; diagnosis 
of, 67 1; C'1t1 phys£'111a. of lung and, G-li, 
6 i .3; etiology of, (j(i!}, 6i0; follO\\i ng ex
plorato ry pun<·ture in pl<'urisy, 066; 
from inkrs!ilial emphysema, 6.)0; in 
chro nic u le1'ratirn lub(•n·ulosis, l'i!l, 190; 
in l'mpyC'ma, 661; iu pulmonary tulx'rt'u· 
los is, 20:\; in tubl•rt·ulo~is, ~~!I; in ty· 
phoidfC\·cr,27; intludiouof,intreat
mcnt of tulx'rculosis, 229; morbitl anat
omy of, 6i0; prognosis of, 67~; snbphre
nic abscess stimulating, 60 1, 603; symp
toms of, GiO, 671; Ul'atmcot of, 672. 

Pneumo-typhus, 27, 98. 
Podagra. (Ste Gout.) 
Pododyni:i, 125, 1092. 
Poik ilocytosis, 7:32, 7:l7. 
Poisoning, a rsenita l, 406, 40 i ; bra<lyc3r

dia iu , 777; chC'('SC', -109; d rug, paroti tis 
a nd, 463; fi sh, .JO!); grni n and \'C'g'l''

tablc, 409, 4 10j ha:-mat<' HH'sis in, GOi; 
lead, I02--IOG; meat. IU7, 40~; mercmy, 
lead, arsenic, diphthe roid eutl'ritis in, 
5~0; metallic, parotitis an(I, 163; milk, 
409; ka, eoffc<', etc., canlinc hypertro
phy in, 781; t£'Ullly n1ul 1 88 1. 

re- Poisons, ncute cardiac immflitif'ncy due 
to1 i 85; caus ing eat:ir rhal enteritis, 5 17; 
throuic canliac iusufliriencydu<' to, 71l;G; 
jaundice due to, ;337; s<'IC'rosis of heart 
,·ah-es du<' to, 80-1; toxk g:•stritis due 
lo,-li8,.J79. 

Polio-<'nc<'phalitis, :l66, 1011, 1015j hcmi
pl<>gia in thihll'en aud, .1007. 

Po!io· lll,Yl'litis, aeute, :W.J, 910, 91 1; abor
fi\·(' form of, :rnG; :1cutl' lmlhar paraly· 
sis in, 9'.\1; :trut<> lll)'<'li1is and, 96G; 
a11te1ior eh ro11il'a. (ut Progressi,·e <'E>n· 
tra l 11111st11l:lr a lroph,v); h11lhar form of, 
;~ (j(j ; CN<' b ra I I y p1· o f, '.i66 ; C' h ron i e a n· 
lerior, 9 10; course of,36i; tl{•li nition 
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Progre~sive paralysis of insane, .Jacksonian 
t•pilt•psy due to, IOb-1. 

1~rug:rt".;-1iw part's.is following t1·aumatic 
il('llll)St•S1 IJJb. 

Prolill·rutiv(' peritonilis1 6061 607. 
l'rostuil',tuLerculosisor,'.!1!). 
Prustati1· alJ':iCl's:;

1 
sC'ptico-py::cmia follow· 

iug, J'.!. 
I'rostatitis, gonorrheal, 1:?:~; in typhoiJ fe· 

\'Cr,:l0,-15. 
Prot<_•ns ba<'illns, in infectious jaurnJice, 

:~~.3; in py<·litis, 712. 
Protozoan iufrdious, ~:r;. 
Protozoic dt>rwatitis, 2:tfi. 
Pruritus, iu diubdes, 4:{!!, <1:1'1, 439; in 

exoplitl1ulmic goitrl?, bi!l; in ll otlgkin 's 
diHeUSl', i 18; iu hypt•rt1·01>hic t·irrhosis, 
5blj in ,juunJke, JJGj iu lymphoid leu
ktl'mi:.i, 715. 

Psummumu, of brain, JOIO; of spiual cord, 
DG:l. 

Pseudo-:i~gina in neurnstheuia, 1110. 
l'seutlo apoph.•C'tic att:.u·ks, iu fatty heart, 

79 1; in :;tokt·s-Adam'i dis~·asc, 779. 
PsC'udobiliary <·olic, Gil. 
Pseudo hulbar parulysifl, 9:n. 
Ps<1udo-(':.t\'t.'l'UOus signs, :!01 1 202. 
Pse11dochylous nscitC'fl, 610. 
Pst'Udot'ri!ih! in lobar pueumonia, 83. 
PseudncyC'sis, 1099. 
Ps1•ui.Jo-tliphthC'l'ia baeillm1, 59, 60. 
Pseudo hydrophob ia1 :17 1 i pharyngeal 

spt1sm in, JOJO. 
J'sN111o-lruka•rni:t,7Ji,749. 
PsC'wlolipoma, 453. 
Ps1'udt1 nwtnbrnnous pachymC'niugitis in

ten1a1 Dl6. 
Pseudo p:.ir:1lysis, sypbililir, confus ion of, 

\1ithi111'antilcscurvy,4GO. 
Pscudo·parcsis of rickets, 413. 
f'spudoptosis, JO:J6. 
Pscudosth•rosis of brain, 9.33, 951. 
Pst•tulo labes, 322; iu Cl~rcbro-spiual fe\•Cr, 

118. 
Psilusis, 519. 
Psittaeosis, 388. 
Psoas t1bsc<>ss, invoh-emeut of lumbar 

plt•xusi11, 1060. 
Pst1rinsis, huceal, 460. 
l'sorospermiasis, 2:~7. 

1'sorospt•n11'i in empyema, 660. 
Psy<·hn~lht•nia, 11 I I. (SH' Nt•urastheuia.) 
Psyl'ho :rn:.d)·lical method~, l llJ.I. 
Psyl'htJS<'S, C'Xl'cssin~ hunger in, 511; in 

typlwidfP\'l'r,:?9. 
Psyl·hosis po!y11<.•t11·itica, :mi. 
Ps~·thutlu'rapy, 1101; in tr<'atnwnt of hys

l<'ria, 1101; in treatment of neurasthe
uia, lll;}, 1116. 

Ptomaine poisoning, 408. 
Ptosis, JO:l;J; due to paralysis of third 

nerve, 10:~.3 ; hysterical, JO:i6; in acute 
eer<'b1·0-spinal leptonH'uingitis, n.30; iu 
locomotor ataxia, ~H.3, HIH; in myasthe· 
nia gra,·is, 1133; in ophthalmoplegic mi
graine, 1080; iu syphiloma of brain, 
1009. 

Pfyalism, 4.>9, 462, 463. 
Puberty, epistaxis at, 613 i palpit:ttion al, 

770. 
Puerperal fe,·er, acute chorea. lOGi", 

1069; aC'ute endocarditis and, peri-
cardifis i111760. 

PuC'q)('ral Rlate, brallycarclia in, 777; cere
bral embolism in, 998j pernicious au:.c· 
miu.and,n4. 

Pulf'x inilaus, 312; penetrans, 313. 
Pulmonary a('tinomycm~is1 233. 
Pulmonary anthrax, 150. 
Pulmonary apoplexy, 637, 638. 
Pulmonaiy artl'r_y, aneurism of. 86l; 

<'h:tnges in, in hypertrophic cmph~·sema, 
617. 

Pulmonary congestion, in :wrtic flll'nosis, 
815; in mitral incomprte1wy, 818. 

l"ulmonary distomiasis, 282. 
Pulmon:n-y form of acute milial'y tubC'r

culosis, 170. 
Pulmo11r1ry hremorrhage, 636 6:~8; treat

ment of, G:l.~, 6~9. 

Pulmonary orifice, congPnilal lesions at, 
831j insuflieiency of, 826. 

Pulmonal'y tu!Jrrculosifl, J.'12-:n I ; ab~ce~s 

of lung and, G.'J;{; ae11te C'ndocanlitis iu, 
797,rnS;brnnchicctasisand,6'.!0;<-'om· 
plicatio11s of, 202-20Gj c:on1plic•ating 
amwbiasis, 211; eoncurrcnt iufedions 
and disrases a~soci:lted with, 20,"i ~10; 
dC'alh due to, in stenosis of pnlmonury 
orifice, 8:~-1 i diagnosis of, 20G 20S; liif
ferentiation of chlorosis from, 7;l:1; dif
fcrentiationofpneumothoraxfl'om,671; 
cchinococcus conf'useU with, 29:1; fatty 
Jiverand,5!lOjfibrinousc:tstsinexpC'C· 
toration of, 632j follo\\ing C'C'n'iC'al 
a.denilis, liGj ha'matoporpbyrin in the 
uriue in, 69:~; hremorrhagic paC'l1ymenin
gilii1 i11, 947; hypertrophic arthropalhy 
in, 114:lj laryngitis secon<la1·y to, 61S; 
mo1lesof<lcathin,210,211; modPsof 
inf('('lion iu, 1!,2, 183; phosphaturia. in, 
691; plcul'isy and, 65;3; plt•ul'O·periC'ar
dial frictiou in, 762; thromiJosis o[ ce re
bralveiusaudsinusesin, l OO:J. 

Pulmonary ,·ulve disease, 825, 8~6. 
Pulsatiug- pleurisy, 661; diffC'rentialiou of 

thor:wit• aneurism from, 8;37. 
Pulsl?, capill:Hy1 in aortic ineompetency, 
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arthritic, 751-753; differentiation of 
scurvy from, <MS; fuhninans, 753; lue· 
matemcsis in, 507j ha!maturia in, 681; 
hremorrhagic, 753, 754; h:emorrbagic, 
a<lrenalitis auJ, 868; ha::morrhagic, hiCm· 
optysis in, 636; in cardiac iosufliciency, 
790; in diabetes, 43.l; in hypertropbic 
cirrhosis, 581 ; in lobar pucumoni:.11 88; 
i n myeloid leukremia, 743; iu po lymyo
sitis ha::morrlw.gica, 112H; in scar let 
fe,·e r, 338; in sp leuic ::uucmia, 887; re
tinitis in, 1030; rhcumatica, 752; sim
plcx, 752; syrnptomat ic, 75 1; treatmc ut 
of, 754; vnriolosa, 320, 321; viscera l 
lesions in,7:12,753. 

Purpu!'ic affections, acute B r ight's d isease 
in, 697. 

Purulent pleurisy, d iag nosis of, 664; etiol
ogy of, 660; mor bid nnatomy of, 660; 
symptoms of, 660·662; treatment of1 

666. 
Purulent pachymeningit is, 946. 
Pus cocci, in pcric:ud itis, 761; in septico· 

pya-m ia, 51. 
Pustular rash in syph ilis, 2661 267. 
Putrefaction of meat causi ng poisoning1 

408. 
Putrid bronchitis, 624. 

re· Putrid so re mouth, 457. 
Pywmia (see Scptico·pyr.emia); abscess of 

l ung associated wit h, 6;J2; acute chorea 
and, 1067; acu te interstitia l myoea rditis 
in, 787; confusion of, with typ hoit.l fe
ver, 37; different iatio n of acuteendo
card it is fro m, 803; diphthero id enteritis 
i n, 520; ecchy moses in, 75 1 ; fo llowing 
suppurat i,·e myosit is, 1 128; formation 
of sept ic infarcts in, 787; gonococcus, 
12-t, J2.3; in t hrombos is of cere bral 
veinsa.nd sinuses, 100.3; iufiammation of 
resopbagus in, 472; intestinal catarrh 
and, 5 17; jaurn.Jice in, 557j l iver ab
scess and, :385; membranous gastritis 
in, 479; peritonitis in, 600; post-ty 
pho it.l, 31, 32; resemblance of rheumatic· 
fe\'erto,3i3; sca.rlatinal,338. 

Pyremic abscess of liver, 583-585. 
Pyelitis, bacilluric, 687j Bacillus coli a.nd, 

47; calcu lous1 scptico-pyremia and, 52; 
calcu lous, tubercu los is of kidneys con
fused with, 219; defi nition of, 712; (.liag
nosis of, 714, 715; <l ue to ca lcul i, 7 19; 
etiology of, 7 12; fo llowing gonococcus 
i nfect ion, 124; in re na l calculus, 720; 
mor bid a nato my of, 7 12, 71:1; post-ty
p hoid, 30; pyur ia and, 687; prognos is 
of 715; symptoms of, 713, 714; treat 
ment of, 715. 

Pyelocyst it is, Bacill us coli and, 47. 
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Pyelonephritis (sec Pyelitis); pyuria and, 
61:)7. 

Pyelonephrosis, sporotrichosis parasite i::i., 
2:-J5. 

Pylephll'bitis, aclhcsi\·c, 562; app<:>ndicitis 
anti, J:}:J, .)36; scptico- pyremia and, 51; 
suppuralion (I[ m('sentcric v('ins in , 551; 
suppurati\'e, ;;~:) . ;)bl; suppurati\'C an
g ioc holitis a nd, ;16.Ji thrombosis of mes 
entcric \·ei::sels and, 551; typhoid fever 
and,12,26 

Pylcthrombos is, splcnomegaly and, 887, 
888. 

Py loric ob::.truction, causing dilatation of 
stoma<'h, <18 7. 

P y lori l! spasm, 5 11. 
Pylo rn s, hypC'r trophic stcnosis of1 505, 506; 

insu OkiC'm•y of, 511. 
Pyo('yanie di.\iC'aiw, :;o. 
P yngenic infC'('fi ons, 48-!'};). 
Pyonephrosis (see Pye litis); cliffe1"Cn tia

t1on of hy<lroncphros is from 1 717; due 
lo calcu li , 719; follo1\ing hyd roncph
rol'lis, 717; lipuriain,69:); tubcrculosis, 
218. 

P yo pneurnothorax, 17!l (sec Pncumotho
rax); in anurbiasis, 21'l; in pulmonary 
tubC'reulosh1, ~03i s ubphrC' nicus, 60--J. 

Pyorrh rea alvC'olaris, W::!; foul breath and, 
461; inpcrnieiousana.•mia1 i3G. 

P yosa lpinx1 tuberculous pcrilonitis arul, 
18 1. 

T yot ho rn x, 
Pyro~a lli c 

683. 
P y11ria, 687, 688; in pC'rinrphric abscess, 

72fi; in pye lit i:s, ;1:1, 711; in renal cal
cu lus1721; in typhoid fc\·cr130. 

Quartan fev<'r, 22~. 25 1. 252. 
(~1rnl<'rn:1ry slag-<' of syphilis. 268. 
Quinckr- ·s dis(';1~C'. 11 2:~. 11 2-1 . 
Qui11i11f' in malaria , 2;'57, 2;J~; purpura due 

tn,7;j l. 
Quinine poisoning, toxic amaurosis in, 

JO:JO. 

RahiC'S (.<i(C lfydrophohia) i ptyali sm and 1 

4()2. 
R:u linl paralysis, 10.)fl . 
Radio~r:-.phy in C'ntcroptosis, 5 lfl. 
Radium trC'atmcnt of lr prosy, 154. 
Rag-pickers' discasr1 150. 
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25·1, 2.'j:); in mumps, 3~0; in pneumonia, 
9J; iu S('arlct fc\'Cr, 339; in sprn<', 519; 
iu tonsillitis, 381; in typhoid fc\•cr, 34, 
35; in yellow fever, 360. 

Relapsing fever, African form of, 261; 
anatomy of, 262; definition of, 261; cli-

r;:::~:;~1~1:::~:,~~!J2~~;~!f 1~~~::.L,;~H 
263. 

Ren mobilis, 676-678 (sccMo\·ablek idncy) . 
Renal artery, aneurism of, 861. 
Renal calculus, 717-722 (sec Ncpb ro lithia

sis). 
Renal co lic, differentiation of, from intes-

tinal and biliary colic, 721. 
R ena l s::u1 d 1 718. 
Renal system in typhoid feve r, 2fl, 30. 
Renal t ube rculosis, 217-219 (sec Tu bcrcu-

lo1:1is o[ kidneys) . 
Reptilian bc:irt, 832. 
Resolution, delayed, in pneumonia, 95; de

lay('d, treatment of, JO I ; in broncho
pucu monia, 104; in lobar pneumonia, 
so. 

Rrsot·ts for tubcrculous pa liC'1ll s, 226, 227. 
Jki;pir:ition, iu acute brouchitis, 62J; iu 

apopl<'cti(' attacks,!l!ll; in asthmn, 629; 
in broncho·pncumonia, 105; in ce rebral 
:rna'mia, !)~6; in chron ic interstitial uc
phritis, 707; in lobar pneumonia, 84; 
in (('dema of g lottis, 616; in pneumon ic 
tuberculosis, 184; in subphren ic abscess, 
605; in tuberculous broncho-pncumonia, 
J86;rclatio11of,tocircu tatio11 ,D84 1 D85. 

RcRp iratory inOucnza, 117. 
R es piral ory o rgans iu typhoid feve r, 12, 

1:3,26,27. 
Respiratory tract, care of, in pneumonia, 

100,10 1. 
Rest, in treatment of cardiac fai\ure,192. 
Retina, IC'sions of, JO:!!), 1o;rn. 
Retinal b1rmorrhage in acute c nd ocarditis, 

SOI. 
Retinitis, J02!l, IO:W; diabt•tic, .1:H; 

lurmorrhag ic, gout and, ·J'..!:l; ha:mor
rhagit·, in m·utc Bright'i; disease, 6D8; 
inchronicinterstitialn<'pbritis,708;in 
sy phi lis, 267; lcukmm ic, 743; pigmcn
tosa, 1029. 

Rctrnciion of diaphragm io chronic ad
hC'si,·e pcricarditis1768. 

Rctro-pel'itoncal abscess fo llowing intes-
tinal ulcers, 522. 

R('tro-ph:HyngNli abscess, 466. 
Rcvacl'ination, 328, 330. 
Rhab<litis nicllyi, 305. 
Rhabdomyoma of ki dn('y, 722. 
Rbachitis, 441-446 (sec Rickets). 

~::~~::~~~~ 2~:~'<'r, acule en<lol'arrlitis in, 
79i, 798, so;~ ; appC'ndicitis and, :);~2; as 
au al'ulc infectiom:i di~ease, :r;- :1; brady
cardia followi11g, 777; chroni c srcoud
ary :unPmia in, 729; compli<·alions of, 
375-377; course of, 377; cl<•liuit io n of, 
371 ; dengue confused wilh, ;l6:1; diag
nosis of, :H7, :318; differentiation of 
arthritis d('formans from, 11..JO; dila
tatio n of hC'art in, 7S-l; <'tiology of, 
371-:H3; morbid anatomy of, :37:J, 37..J; 
mycotic aneurism and. 8-18; pericarditis 
in, 760, 761, 76:3; prog nosis of, 377; 
symptoms or, 374, 3i5; thyro iditi s in, 
Si l ; trc;.1tmcnt of, 378-380; trichiniasis 
confusedwith ,:.:;oo . 

Rheumat ic neuritis, 1021. 
Rheumatic nodules, 377. 
''Rheumatic'' pC'ritonitis, 600. 
Rheumatism, acute chorea and, 1066. 1067, 

1069; cardiac i rregular ity associated 
with, i75; uchronic," 114 3; tlificrcn
tiat ion of gout from, ·123, 421i hc mato
porph.yrin in urine in, 693; purpura. in, 
'i5 t , 7f.i2; sc ia t ica. and, 1061, 1063; 
,·al\'Ulitisin,80D. 

Rheumatoid arthritis, 11 34, 11 35. 
Rhinitis, hypertrophic, ast hma associated 

with, 629; membranous or fibrinous, 64, 
65; syphilitic, 268. 

Rhinorrhcca in aeromcga ly, 891. 
Rbizomclia, 1146. 
Rh onc hi in c hron ic bronchitis, 623. 
Ribs, cha nges in, in ri ckets, 413. 
Ri ce, bcri-bcri and, 414, 4151 416. 
Rice-wa ter stools of chol<'ra, i :w_ 
nickC'ts, amyloid liver and, 5!)0; definition 

of, lll j dilntalion of stom:H'h in, 487; 
etiolog-y of, 41 1, 4-!2; infantil<' convul 
sions and, 10771 1078, 1019; lymphatism 
and, 870; morbid anatomy of, 112, 413; 
predisposing to broncho-pne11111onia, 102; 
prognosis of, 4.t.3; spasmo(l it laryngitis 
in , G17; symptoms of, 4 1:1--:1 It>; t etany 
and, 882; treatment of, 4-15, '146. 

Rieclrl's lobe, 572, 589. 
Riga's disease, 12 1, 457. 
Rigidity in paralysis agitans, 1064. 
Risus sardonicus . J.13 . 
R ocky Mountain spotted fever, 388. 
Roger, bruit <le, 833. 
R omberg 's symptom, in locomotor ataxia, 

916; inneurastbenia, 1110. 
R oso co lcl, 612. 
Roseola, syph iliti c, 266. 
Rotch's sign, 765. 
ROthcln (sec Rubella); differentiation of 
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measll'!i frnrn, :~·17; diffcrcnliation of 
fi<"arld fcn•r from, 3IO. 

Huh1·1Ja, di:i~nosiR of, 31!); etiology of, 
:JIS; symptoms of, :ns, 3-!9; treatment 
of, :un. 

Rubeola 1wlha. (Sec Rubella.) 
Rumin:tlion, 511. 
Hupia, :.?6i. 

Rl~{~1~11~~'a1d:~11~~:t~~ri; i?n aan:~~;~:.:1 °off ~~: 
~l~1~~~ 11~rt~~~.:1 ' 8:~:; oinaa::;1~::~: , 0:or~~~ 
mcompctc•u<·y due to, SOD; of aorta iu 

~;~s~c~~111il~ 11~~:~~~ 11~n o~·ili~~r~r~~~c,a~~~a; 
of brachia! plexm11 1058; of Jung, em
physcrrm of 111c<liastinum antl, 675; of 
lung in "ho.iping cough, 121; of ccsoph· 
agm:1, ·JIG, ·li"Oi of spJ{•cn, 88-1, 885. 

Huptnrc of h<•art, s:w, 83 1; :.uncmic ne· 
ero:;is und, 7bG; cat•diac insullicicncy in, 
71'5; ha·mop<.•ricardium iu, 769; iu ar
tcrio·sclt>rosh11 b15; in fatty heart, 791. 

Sand fll:'a1 313. 
Sapra_•mia, 18. 
Sarciua_~ in cancer and dilatation of stom· 

ad1, -17!1; in cancer of stomach, 502; in 
pyloric obstruction, .J~8. 

Sarcocystis mit.•scheri1 '.!31. 
Sarcorn:t, lympb:tdcnitis and, 612; of 

brain, 1009; of brain, treatment of, 
l014i of heart, 831; of kidneys, 7:!2, 
723; of liver, 588; of lung, (i.J:J; of 
mcdiastinum, 67:3, 674; of paucrcus, 
599; of pituitary gland, 801; of spinal 
cord,96;1; of stomach1 505; of supra· 
rcual glands, 868; of thyroid, 871. 

Saturnism. (Sa Lead poisoning.) 
Scapulodynin, 1130. 
Scarlet fever, acute Bright's dise:.1sc duo 

to, 697, 699; acute chorea following, 
1067; acutochorl'a in, 106H; a1lcnoids 
aud, 470; a11~inoi;e form of, 337; 
broncho~pucumuniu s<'tond:1ry to, 101, 
10'.!; c.:anc.:rnrn oris foll1rning, .JG9; com· 
plicatious :rntl Sl'lJlll'lw of, 3:.:i-3:;9; 
definition of, 3:~3i diagnosis of, 3::ltl· 
3•10; differentiation o[ n1l':1slt's from, 
347; differentiation of small·pox from, 
323; dilatation of heart <111t\1 7~1; 

diphthcroid inflammation in, CiO; t'lll· 

pycma following, 600; cndocardil is in, 
797, 798; etiology or, 3~J:~, :~:3 I ; hwmo
globinuria due to, 68:l; history of, ;j:53; 
bydropcricardiurn follo\1ing, 'i6!l; in· 
fantile tonrn lsions prcceding1 J078; 
jauntlite i11 1 5.37 i o~<icu1a of glottis in, 
616j Ludwig's angina iu, 160; malig· 
nant, 337; m('aslt's ;:1ud, 317; 111i14l and 
abort ivc form11 of, :~;)(; morbid anatomy 
of, 33l; multiple Sdl' ro:;is uf brain due 
to, D52; pcl"icardit is in, 760, 761; pl'riod 
of infrctin•nc~s iu1 :JJU, :311; pnli;nosis 
of, 3..J l; prophylaxis or, 311; purpuric 
rash in, 751; rctropharyngcal abs1'('SS 
followiug, -166; sine eruption(', :l:JI; 
surgiea l, ~l31; 11ymptoms of, ;J:m-J:J/j 
trcatm('nt of, 3Jl-3.J:3; typlwid fc\"e r 
aml, 3:?; ulceration of ccsophagus inJ 
473. 

Schistosomum bu.'matobimn, 2S3; japoni· 
cum, 2S3; japonicum ,·cl caltoi, 28·1. 

SchOnlciu's diseai:;c, 752. 
Sebool-matlc chorea, JOGS. 
Schott treatment in ca rdiac hlsufliciency, 

796,797. 
Sclmcninger cure for obC'sity, .J.52. 
Sciatic nerve, lesions of, lOGi. 
Sciatica, 1061; diagnosis af, 1062j dura· 

tioo and course of, 1062; in gout, 42:{, 
symptoms of, 1062; treatment of, 1062, 
1063. 
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Scirrhous rmiccr of stomach, 4!H'J. 
Sc lerodactylic, 1126, 11 27. 
Sc lcrodC'rma1 circumscribed, 1125, 1126; 

definition of, 1125; diffuse, 1126; in 
e:xophtlialmic goitrc,878,8i'9j of fingers 
following Rayuaud's disease, 1122; 
tre:ltment of, 1127. 

Sclirosc c1i z1laq11c&, 952 ; lobaire. 952. 
Sclerosis, cardia<', angina pectoris and, 

837; hcrniplegia in children <l ue to, 
1006, 1007; in birth palsies, 937; in 
malari:1, 2.31; in motor tr:tcts in pro
gressive centra l mus<'ular atrophy, 929; 
in tubercle, J66, J~8; intcrst!tial, in 
pncuino11okoniosis, 6·1:3; multiple and 
diffuse ccrcbrnl,diffcrc ntiation of chorea 
from 1 1072; 111ultiplc, dilfl:>rcntiation of 
paralysis a g itans from, 106!); multiple, 
in measles, :1 17; multiple, spastic para ly
sis se<'onda ry to, !)3!), 910; of arteries, 
in aortic incompetency, 811 ; of arteries 
in polycyst ic kidneys, i 24; of dorsal 
co lum ns in ataxic paraplegia, 9<l3; of 
heart ,·ah·es, due to endocanli t is, 7!J9; 
of heart \'a]\'('S, mitral stenosis due to, 
820, 8~ 1 ; of heart vak('S (see Endo
cardit is, chronic); of hepatic artery, 
563; of lung-s, ch ron ic ca rdia c insuffi
ciency duo to, 786; of mC'scnt('ric veins, 
55 1; of nen·C's in Addison's disease, 
864; of portal wi n, thrombosis and, 
562; of pulmonary ~utery in arterio
scleros is, 81 1; of spinal cord in hered i
tary ataxin, 9 11; o f stomach, prolifera· 
ti,·o peritonitis and, 606; of veins in 
artcrio·sclernsis,845;ofwallsofheart, 
dilatation in,78l; posterio r spi nal, in 
ergotism, 4l0; posterior spi na l, in loco
motor a ta xia1 9J3, 9J.l; primary com
bined, 913, 911; primary lateral, 935, 
936; scurvy, 417; toxic combinetl, 915. 

Sclerosis of hrain 1 diagnosis of, 953, 954; 
• diffuse, !).)2; general re marks on, 951, 
9-3~; Jackso nian epi lepsy due to, 1084; 
miliary, 952; multiph.', 952, 953; prog
nosis of, !Ki-J ; treatment of, 954; tu
berous, 952. 

Scoliosis, in hered itary ataxia, 945; in 
syringomyelia, 965. 

Sco rbu tus. (Sec Scu rvy.) 
Scoto111a in migraine, 1088. 
Screw·worm, 313. 
Scr ivener's palsy, 1093. 
Sc rofu la. (Sec 'fu bcrcul osis of the Jympb

glands.) 
Scu r"y, albuminuria in, 685; definition of, 

446; d i agn os h~ of , 4 18; cliffercutiation 
of pellagra from, 41:3; differe ntiation of 
purpura b:cmorrhagica from, 754; etiol-

ogy of, 4 16, 4H; i11fantilc, 119, ViO 
morbid anatomy of, 117; pcric:i r1litis in, 
760; prognosis of, 118; prophylaxis of , 
448; purpuru in, 7;31; symptoms oJ, 
447, -118; trcalment of1 II~, H9. 

Seborrb(('a nigricans in hysteria, 1102. 
Secondary ana'm ia, 728-730; treatment of, 

739. 
Secondary brom·ho pn('umonia, 102. 
Secondary co11tract('1 l kidney. (Sec Ne-

phritis, chron ic interstitial.) 
Secondary d(',·iation of eye, 10371 1038. 
Secondary pneumonias, 9:.:1. 
Secondar~· spastic paral.''sis, 939, 940. 
Senile kiduey. (Sec Nep hriti s, chron ic in-

terstitial.) 
Sensit iza tion in diph!he ria, 73. 
Senso ry s,rstem, 00;1 f) 0.3. 
Sepsis, chro nic 1:1econdary amcmia in, 729; 

leu ka:mia a nd , 7J6. 
Sept ic inf:Hcts, 787. 
Septicremia, acute, 108; :ieuto Bright's 

disease in 1 69i; acute endoca rdit is in, 
798; acute pucumonic, 108; complieat
ing e rysipe las: 06; compl icat ing influ
enza, 118; cry pto genetic, 50; differen
tiation of sca r]('t ft''('r from, 340; 
ecc bymoscs in, 75 1; gC'nCral, 50; gono
coccic1 124; in appC'ndieitis1 53.); io
tcstiunl catarrh and, 5 17 ; mycotic 
ancurism and, 8 18; n('crosis of J;\'CT in , 
559; pericarditis in, 763; peritonitis in, 
600; pncumococcus, 108; post·fyphoid, 
31; progressi"c, from local infcction1 
49, 50; puerperal, pc l" ic peritonitis due 
to,605. 

Septicromic ph1guc, HO. 
Scptico-pyromia, 50-53. 
Sero- fibriu ous plcul'isy, cou rse of, 659, 

660; etiology of, 655 1 656; morbid 
a natomy of, 6.)Ci, 657; symptoms of, 
63i·65!J . 

Serous meningitis, 1018, 1019. 
Scrratus paralysis, 1058. 
Scrum1 antiant hrnx, 1.31; antitctanic, 145; 

antitul.X'reulous, J61. 
Serum diagnosis of syphilis, 277. 
''Scrnm disease,'' i:!. 
Serum therapy, in hacill:lry dysentery, 

130; in cercbro-spina l f(',·c r, 115; in 
diarrbcra of childrc11 1 G30j in erysipelas, 
56; in ('XOphlhalmic goitr(', SSOj in 
gonococcus infection, l 25j in hrumo
philia, 757; in plague, ] 4J

1 
14 2; in 

pneumoni a, 78, 79, JOO; in scarlet f ever, 
343; in swincf('vcr,389; into11Billitis, 
382j in typhoid feve r, 43 . 

Seven·day fever1 261, 363. 
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Se;~~~,fr~~1 ;.~;~0~~11~, 38-1; prritonitis in 

··~~~~;1;1i~:.i;~~~~,;~f;[; 
1 ;~~.:::u~·~~ ;0:u 8~~:~~'~J~.~:·1 !~~}o/t~u~,a;~~~ ~! 

~z~:~;I,: ~:~~i:~~~~''.,}~~~:~::1l:~~ l1~g~J~ 
puralys i ~, !l:!:!; in goitrC', 8i2; in gout, 
4 18; i u ha>z11oph ili a 1 7:).)i i 11 hC'mipleg ia. 
in childrt'n 1 JllOG; in hNctlitary spastic 
para plC'g i ~•i !l:-:n; in h~·stC'r i a, 1096; in 
iu t rsti nnt ohstrnction dur to \'O]n1lus, 
5..JO; in i11tcstinal obstrnctioo f rom in
tussuset•ption, 5:Hl; i n in!rstioa\ ob
struetion from strangulation 1 ;;:-Hl; in 
lead J10iso11i11g,4{l:!; in tocornotorataxia, 
9 J:I; in mrdi:tsl inal tumors, 6i:l: in 
mcrali.:-i11 para'st lu>li<.:a, 1060: in mitral 
stenosis, h::!l; in nrn\ah lc kiduey, f\iG; 
in nms('tilar dyslrophirs, 9::2; in myc
loi•I lruk:rmia, ill; in myotonia, 1:Jl; 
in myxu•drma, 87:3; in paralysis :igi tans, 
106:1; in para myotlomts mu lt ipl ex, 11 ;~:!; 
i n prllag ra, 112; in prrnieious :1ml'mia, 
73-1; in p leurisy1 655; i n p ncumon ic 
tuhrrculm:ii-, ti-;:~; in progr<'RSi\·e <'C lltral 
muscu la r atro pli ,v, f.l'.!H; in Raynaud's 
d isN1S<', 11 20; in rhC' umat ic fe\'rr, 372; 
i n sC'lrrocfr rnia, 11 2;); in s plen ic anm
m ia, 88ti; i n s,v r i ng-0 11 1yC'litt, 06.J; i n 
tuberculo!-iis, I:>-'!; in writer's cramp, 
1on:1; loha1· pneumonia and, 75; pl"'pt ic 
uker and, lflll. 19 1; p ro~noi;is o( \'ah·e 
lesions and, 1--27; smn ll pox and, 315. 

Shaki11~ paby. (Sfc Paralys is agitans.) 
8h<'<'Jl. anthrax in, 11~. 
S id<'rodromophohia, ll OD. 
~idt'rosis. GI:!, 641. 
~i~rnoid flexurr, rli latation of, 552; twist 

andkinkof.!JIO. 
Hi)'.!"111oit!itis, fi!'.i:1. 
SiA"1i:tl l'l)"lllplom, !'169. 
~ilieosis. 612. Gi i. 
8implr t!yn:imie pu lsation, <liffcrentiat io n 

of aur11ri~111 o f thora('iC aorta. f romi 856. 
Riru plt' ukcra l irn co li t is, 521. 
Sinus thrombosis, autochthonous, 1004. 
f;iriai;is. (Sec Su nstroke.) 
~ i xt h nrr\"C'. pnmlysis of, 1037. 
Skin, nct in on1ycosis of, 20:~; d iphtheria of, 

66; in rcrcb ro-spi na l fever, 1 11 , 114; in 

79 

SmokN's to11g11r, 161-
SmokinJ?. ('hronir luryn~itis cl ue to, 615; 

chroni(• phar~·n~itis and, 165. 
Snak<'·poi~1111i11g-1 purp ura i n, 7;j J , 
SnuflleM, :!68. 
Softcuing, crrcb ra l, Jncksoni:.in <'pilepsy 

tlucto,JOSL 
Soil con!arninatio n a 111l l,lphoid fc\'cr, 7. 

210, GS3; symp-

Somnolence, in <lCqui red chronic hyd ro-
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cephalus, 1020; in serous mening itis, 
1019. 

Soor1 J.38. 
SorcnC'ss in ri<'krts, 413. 
Sparganum mansoni , 291. 
Spasm, clonic, in t'p il cp!';y, 10R2; due to 

lesions of t hird ncrn•, JO:lGj habit, 
1075; in ergot ism, .iJO ; mimic, 1044; 
of artcri('S :tud artrriolcs in Haynaud's 
disease, 1J20; of arteries, migraiue and, 
1087 ; of bro nchial musc lrs, asthmn, Uue 
to, 628; of ca rd ia, 5.1.1; of card ia, treat
ment of, 5 11 ; of cervica l muscles, 1052-
105·1; of diaphr:1gm1 a:sthma anil1 628; 
of glott is, 617; oi' a:sophagus,473, J051; 
of tongue, 1055; of pharynx, due to 
les ion of pncumogw~tri c nerve, 1050 i of 
voluntary musclrs in tctany, 882; py
loric, 5Ll; sa ltatory, 1076 ; toni c, :in 
epilepsy, 1082. 

S pasm of must'lcs, lluc to les ions of cere
bral cortex, 969; 111 acute ccrebro·spinal 
lcptomeniugi tis, !) .)0; in compression 
myelitis, !)60j in migraine, 1088j in 
neuralgia, 1090; of larynx, 1050; of 
mastication, 1010; supplied by facial 
UCr\·c,104 1, 1015. 

Spasmodic crou p, 6171 618. 
Spasmodic laryngiti!;, GJ71 6 18. 
Spasms, carpo peda l, in spasmodic laryn· 

gil is, 6li; llystcrical , 10!)8, 1099; in 
mycos is inkstinalis, 150; in serous men· 
ingiti s, 10!9; in tumors of brain, 1011; 
profcssional,100:3,1095. 

S pastic diplcgia, !)36-938. 
Spastic paralys is of adults, definition of, 

9.1:3; diagnosis of, !);3(j; symptoms of, 
f);:;5,9:rn; trcatmcnto(1 936. 

Spastic paralys is of infants, 936; morbid 
anatomy of, n:n; symptoms of, 937, 
!138;trC'atrncntof,938. 

Spe<'~ll, :JUclifory C<' nlre of, 077, !)78; de· 
,·elopmcnt.of, !176, 977; disturbances of, 
following cpi lC'psy, 108:3; . in acute 
chorea, 1070; in bulbar paral ~·s i s, 031; 
in chron ic chorcn., JOi7; in general 
paralysis, D~:l; in heredita ry ataxia, 
!l15; in paralysis agitans, 106J; motor 
centre o f, 9i8, 9i9; seunn ing, in sclcro· 
sis of bwin, 953; visua l center of, 979. 

Spcs pl1tllisica, 205. 
Spider a ngiomata , in alcoholi c ci rrhosis of 

the liver, 570; .in cata rrhal jaundice, 
56..J. 

Spinal neCC'SSory nervC', paralysis of, 1052; 
spasm due to affrctions of, 1052·1054. 

Spinal cord, cysticNcus crllul osoo in , 288; 
diffuse and foca l diseases of, !)!J.!-968j 
in acute poliomyeliti s, 365; in anremia, 

735, 7:l6; in eerehro-spina l frw r, 110; 
in hydrophohi:i, ::Gfl; in pr ll ngr:t, Jl ~; 

localization of f1111diom; iu H').!"llll'nts of, 
898-900; s."Philis of, ~iO, 2il; tubc-rcu· 
Josisof,215. 

Spiual currntu re, acute bronchitis and, 
620. 

Spinal disease, dilata t ion of stomacll anil, 
486. 

Spinal epilepsy, 936. 
Spivaf nerves, diseases of, 105.3-10G3. 
Spinal paralysis, infantile, COn\•ul sions 

preced ing, 1078. 
Spine, in ri ckets, ·IJ I; invol\·entcn t in 

tuberculous meningi t is, 172; 
(see 'l'raumatic 11curoscs) . 

Spirillum duttoui, 261; novyi, 261. 
Splancbnoptosis, 519. 
Spleen, n.bscess of, case of, iu dysentery, 

128; amyloid dcgcncraliou of, iu fibroid 
pbthisis, 202; changes in, in myeloid 
leukoomia, 7-12; <li~(·ases of, 883·h8h; in 
acute polio-myelitis, 3G5; in al'ute ycl· 
low atrophy, 5GOj in alcoholic cirrhosis, 
578; in ecrebro-sp inal fc\"er1 110, 112; 
in cholera as i<1tica, B5; in chronic 
ulcerati\'C tuberculosis, 190; in d i arrhw~1 

of children, 526; in diphtheria, ij;J; in 
erysipcla!:I, 5·1; in general tuberculosis. 
169 ; in htemoch ronmtosis, 4:31; in In
dian kal a-azal'1 200; in infectious j::rn11 
dice, 381; in lobar pneumonia, 811 Jf:i._,; 
in lymphatisrn, 870; iu malaria, ~-17, 
248, 250, 252, 254, 2!'.i5; in J\lalta fcnr1 

131; in mycosis intesti nali s, ].JO; in 
pernicious an::cmia, nJ; in pncumonic 
plague, 140; in progressive SC'ptic<emia, 
49 ; in relapsing fo\•cr, 262, 26:~; in 
ricket s, ·1 13, 11.3 ; in scu r\'y, Hi, 118; 
in septico·pyttmia, 5~; in sma ll pox, 
317; in lyphoid fcn•r, l~, :?6; infarcts 
in, in acute cndoca rditi s, 800; metas 
tases in, in ca ncer of stomad1, 503; mo
bility of, in cntcroptos is, 5.10. 

Spleen, enl:.1rg('mcut of, gast rorrbagia in 
507, 508, 509; in Addison's disC'as<', 
86 1 ; in aortic inC'ompetency, 812; in 
arthritis tlrformans, J 138; in ei rrh o~is 
of li ver, 5i9, 5SO, 581 ; in congenital 
syphili s, 268, 269, 270; in erythrff'mia, 
75i; in <'pidemic ha:i moglohinuria , 754 ; 
in hereditary ictcrus, 558; in H odgkin's 
cli s<'ase, 747, 748, 719; in lymphoid 
lcuka'mia. 7'-15; iu rnultilocu lar eebino· 
coccus, 29'1i in purpura, 752, 753; in 
s:i.rcoma of kidney, 72:3. 

Splrnic anremia, 885; defiuition of, 885; 
diagnosis of, 887; etiology of, 885; 
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morbid anatomy of, 886; symptoms of, 
886; treatment of, 888. 

Splenic fever. (Sec Anthrax.) 
Spllmomcgaly,, course of, 88/j definition 

~r.~~;,s:f;.iP:Hr'..!~'.:::~~~~~:~
1

·~;,,~::; 
of, 885; morbid anatomy of, ~6i symp
toms of, 886, 87j treatment of, 888. 

Spondylitis, 1137, 1138; prognosis of, 
1140, 1141; treatment of, 1142. 

Spondyfose rlii:omCliquc, 1138. ' 
Sporadic ccrcbro-spinal fever, 109. 
Sporotrichosis, definition of, 23'1; diag-

nosis of, 235; clinicnl fo rms of, 234, 
235j history of, 231; parasite of, 234; 
treatment of, 235. 

Sporohichum schcnckii, 234. 
Spotted fc\·cr, 108 i (sec also Cercbro

spiual fever); of Rocky 1\lountains,388. 
Sprue, 519; diITcrentintion of pellagra 

from, 413. 
Sputum, cnlcarcous fragments in, 194; 

in asthma, 6:..m, 630; in chronic ulcera
tive tubcrculosis, rn:i, J9-1; indiag"nosis 
of pulmonary tuberculosis, 20i; in lobar 
pncumoni:1, 8J; in transmission of tu
berculosis, 157; in tuberculous broncbo
pneumouia, 186. 

Squamous syphilide, 267. 
Squirrels and plague, 138. 
Staphylococcus, ;llbus, in broncho-pneu

monia, 10·1; albus, in diphlhcria, 59; 
aurcns, in broncho-pncumonia, 104; 
aureus, in diphther ia, 59; aureus, in 
pulmonary tube reulosis, 208; j n acute 
bronchitis, G~I i in aeuto scro-fibrinous 
pleurisy, 656; in cholccystitis, 566; in 
endocarditis, 800; in ga ll -stones1 569; 
in metluf'moglobina.•mia, 759; in perito
nitis, 601; iu pyelitis, 712; in septiere· 
mia, -19, 50; in septico-pyremia, 51; in 
terminal infections, 53; pyogencs, in 
lobar pneumonia, 77 i pyogeues, in pul
mon:uy tuberculosis, 209; pyogenes, 
septi<"OC'rnia due lo1 50. 

Stan·ation, CC'rchral nnremia clue to, 986. 
Status epilepti('us, 1082; hystericus, 1102; 

thymico-lymphaticus, 869, 870. 
Steatorrhcra, 592; in chronic pancreatitis, 

596. 
Sleepleheacl, 1147. 
Stegomyia fascia ta, 356, 357, 358; eradi-

cation of, 361. 
Stclhrng's sign, 879. 
Stcnocardia. (Sec Augiua. pectoris.) 
Steno's duct, gaseous tumors of, 464. 
Stenosis, aortic, 781, 810, 814-817; due to 

sclerosis, 805; laryngeal, in syphilis, 

619j mitral, 820--'!21; cr~ophaf?eal, -li6j 
of aorta, cardiac h~·pcrtrophy and, /SI; 
of bile-ducts, 567; of conus aneriosus, 
834; of larynx, 61~ i of crsophagus, 
congC'nital. 171; of orifices of hC'patic 
,·eins, ;36'.?; of pulmonary orifice, s;~.J i 
of pulmonary Y:lh'<', f)~6j of pylorus, 
dilat:ltion of stoma<'h due to, 48i; of 
pylorus. bypcrtrophic, 511;), 506; simple 
cicatricial, causing intestinal obstruc
tion, 340j trituspid, ~25. 

Stcppagc gait, in alcoholic neuritis, 1024; 
in arscnical poisoning, -107j in diabetic 
tabcs, 434; in lead-palsy, •105j in 
paralysis of external poplitca l nerve, 
1061. 

Stcrcoral ulcers, 521. 
Stiff nC'ck, 1130. 
Stiffness in spastic paralysis of adults, 

933; in spastic par.ilysis of infants, 
93i; of mu!iclC's in acute ccrC'bro·spinal 
lcptomcningitis, !l50. 

Stokes·Adams disease, 778, 779; :urhyth
mia due to, 77'.?; cerebntl anremia in, 
084. 

Stomach, caucer of, J98; catarrh of, -179; 
catarrh of, in alcoholism, 39i; cirrhosis 
of, 486;dilatation of, 186; dilatation 
of, in alcoholism, :l!li; dilatation of, in 
diabetes, J:J2; dilatation of, in lo
bar pncumouia, flOi diseases of, 4i6-
516; disturbanc<.'s of, in mo,·able kid
ney, 6i7; ha:-morrlrnge from, 506j in 
mala1·ial cachcxia, 218; in pulmonary 
tuberculosis, 201; iu y<.'llow fever, 358; 
leukremic growths in, 7·J2; neuroses of, 
509j pyloricsleuosis,505; syphilis of, 
2i5; tuberculosis of, 212; ulcer of, 
490. 

Stomatiti~, acutC'1 IG6i aphthous,456,457; 
aphthous, diffcrrntiation of thrush from, 
438; aphthous, in diabetes, 432; epi
demic, 3Sij foul breath ancl, 461; gan
grenous, .JJ!l; hcrpctic, 158; in chronic 
gastritis. JSO; in nwaslt:'s, 346; in pel
lagra, 112; mercurial, -1.39, ·160; para
sitic, -J.38,-l;Jfl; pemphigoiil,438j ulcera
tiYe, J3i, 4J8; ur~mic, 695. 

StonC', in ureter, hrematuria due to, 681; 
renal, anuria in, 680; renal, hrematuria 
in,61. 

Stools1 ela~·-colorcd in catarrhal jaundice, 
561; clay-colored, in obstructive jaun
dicc, 556; in eatarrhal enteritis, 518; in 
chronic pancrcatitis, 5!J6; in hypcr
trophic cirrhosis, 580; in pancreatic 
cancer, 59fli in pancreatic insufficiency, 
592; in sprue, 519. 

Strabismus, 1037; clue to paralysis of 



1214 INDEX 

third ncrv<', IO:l!i; in aC'ute cerebro
spinal IC'ptonH•ningitis, f).'jQ; in paralysis 
of sixth ncrrn, JO:Ji; io tumors of brain, 
1012. 

Strangulation, acute cardiac iusufficiency 
anti, i85; causing intestinal obstruction, 
538. 53H; diagnosis of, 5H; of bowel, 
following appC'1Hlicitis, 536. 

Streptococcus, cmpycrna, 664; crysipclatis, 
54; in ncutc suppurath·e gastritis, 478j 
in appendicitis, 532; in broncho-pncu
monia, JO!; in cholccystit is1 566; in 
chronic pancrcatitis, ;)!i6; in diarrhcca 
in chi ldren, 525; in diphtheria, 59, 60; 
in cndocarditis, 800; in ga ll -stones, 
569; in gcuc ral scp ti cre mia, 50j in mem
branous croup, 6:3; in pcritonilis, 601; 
in pleurisy, 6.36; in pneumonia, 77; in 
pulmonary tuberculosis, 208, ~09; in 
scarlet Ic\·er, :134; in tonsillitis, 381; 
inuriue,68i; 111ilior,800; relation of 
pneumococcus to, 77. 

Streptolhrix actinomyccs, 232; madurro, 
236. 

Stricture, cicatricia l, hydroncphrosis due 
to, 715; of bowel, constipation due to, 
5-45; of bowel, following amwbiasis, 239; 
of bowel, intestinal obstruct ion due to, 
510,511; of crsophagus,474; of urethra, 
hydronephrosis due to, 716; pyloric, 
dilatation of stomach clue to1 48i. 

Sti·idor, inspiratory, in laryngeal paraly
s is, 1050; thymic,869. 

Strongyloides intcstinali~, 309; infection 
complicating amrebiasis, 241. 

Strongylus armolus, ancurism due to, 849. 
Strophanthus in card iac failure, 794. 
Struma (see Goitre) i of pituitary gland, 

1013. 
Strlimpcll-1\larie type of sponclylitis, 1138. 
Strychnia. poisoning, paroxysms of, com

pared with tetanus, 141. 
Stupor in alcoholic cirrhosis, 579; in car

diac insufficiency, mo. 
Stuttering, mouth-breathing and, 470; 

sp~•sm of tongue in, 1055. 
Subacidity, nerrnus, 512; treatment of, 

515. 
Subcortical motor aphasia, 977. 
Sub-infections due to Bacillus coli, 47. 
Subphrenic peritonitis, 60.J, 605. 
Subsultus tendinmn in typhus fever, 

354. 
Sugar in urine. (Sec Glycosuria.) 
Suggestion, fo treatment of hysteria, 

1104; in treatment of neurasthenia, 
1115. 

Suicidal tendencies in aortic incompe
tency, 812. 

Sulph;rmoglobiml."mia1 i58, i!l!l. 
Sunstrokf', :mo; bradycartlia. in, 777; 

treatment. of, :392. 
Supcracidity, 511, 512. 
Supcrmotility of stomach, 509. 
Supcrnum('rary c:1nliac vah·es, 83~. 
SupcrsecrC'tion, gnstric, intermittent and 

continuous, ]51~; gastric, trratmcnt of, 
51.J; ofs;:tliva.4G2,.J6:J. 

Suppuration, hrnncho pneumonia lern1innt
ing in, 10·1 i chn)llit1 chronic sC\!oiHlary 
an;rmia. in, 7;10; ill gl;:rndular disease, 
386; of mcscntC'rir veins, U54. 

Suppurntin angio('holitis, 56:3. 
Suppurntirn lympliadC'llitis, 672, 673. 
Suppurativc 111,rosi!is, J-1 28. 
Suppurati,·e to11sillitis, 467. 
Suprarenal bodies, diseases of, 863-868. 
Surgic:it kidney, 7.13. 
Surra1 258. 
Sweatiug in abscess of li ver, 584; in an

gina. pectoris, 838; in arthritis defor
mans, JJ:JS; in biliary colic, 5i0; in 
chronic 11kerati\'e tuberculosis, 197; in 
malaria, 2-Hl; in neurai;lhruia, .!.110; in 
obstrudi\'e jaundice, 556; in rickc>ts, 
4-13; in treatment of acute Bright's dis
easc, 700; in tubcrculosis, trcatment of, 
230. 

Sweating sickness, 386, 387. 
Sweats, due to faih1re of left ventricle, 

789; inacutcendocarditis,801,802;in 
diabetes, 432, J:H j in em pyrma, 660; 
in lobar pneumonia, 88; in locomotor 
ataxia, 9171 918; in medinstiual abscess, 
675; in morphi:l. habit, 401; in relaps
i11g fever, 262; in rheumatic fever, :374; 
in tuberculous broucbo-pneumonia, 186; 
in typhoid fcvC' r, 19. 

Swine fe,·cr, :188, 389. 
Sy<lenham 's chorea. (Sec Chorea, acute.) 
Sympathetic neurilis, 1022. 
Syncope, dC'a.tb hy, in pulrnonal'y tubercu

losis, 210; differC'nliation of pctit mat 
from, 1081; in Addison's disC'as<', 865, 
867; in fatty heart, 791; in hremor
rhage from stomach, 50.~i in Raynau1l's 
diS<'ase, 1120; in Stokes-Aclams disease, 
7i9j in trans,-crsc myelitis, 968. 

Syndrome of Weber, 1012. 

Sy1~;'.lit~°66 :at~u;~:i:tr:m~c:~~:~bi:~: i ~~~;~~ 
pox, 321; squamous, 267. 

SyJ~~l!~c at~~~1i~~f1l 1 ~g~; 2::t:t~c:~;;e~:~~gl::~= 
to, 966; acute nrphritis in, 276; al
buminuri:i in, 685; amyloid degenera
tion of kidneys in, 711; amyloid liver 
and, 590; aneurism and, 48, 850, 851; 



Nyphililie C'ncl:n!Nilis, 1001. 

Hn)h ilit il' Gl9, G20. 

Syphilitic H1~9. 
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Syphilitic ulcer!!, of resopbagus, 473; of 
pharynx,46.i,466. 

Syphiloma of brain, 1009; treatment of, 
JOJI. 

Syringomyelia, definition of, 961; diag
nosis of, 9UJ; differentiation of h3:'mor
rhagi c pachymeningitis from, 918; dif
ferentiation of progressh·e Cf'ntral mus
cular atrophy from, 930; differentiation 
of tumor of spinal cord from, 96-t; eti
ology and morbid anatomy of, 961, 
965; scleros is of brain and, 9.i2; symp
toms of, 96.3; tetany in, 881; treatment 
of, 96.J; tumors leading to, 963. 

Systc>m diseases, 912-945. 
Systeinic gonococcus infection, 124, J25. 
Systolic brain murmur in rickets, 444. 

Ta.barillo, or ilfexican typhus !ever, 353. 
Tab<>s, cycloplcg ia in, 1036; diab('ti<', 431, 

434; differentiation of ncurastheni:t 
from, 1112; dorsalis (see Loromotor 
atnxia); dorsalis spasmo<lique, 935,936; 
huyngeal paralysis in, 1050; rnescn
tcrica, J77, 178. 

Ta.belie cr ises, 91i. 
'fabo-p:iralysis, 924-. 
1'0.che drlbrnfe, li2. 
1'ciehcs ble1uitrcs, caused by phthirius pu

bis, 3 12; in typhoid fever, 19. 
'l'achycanlia, 776, 777; dilatation of heart 

in, 783; in exophtba\mic goitre1 
878; 

neurasthenic, 1110; typhoid fever anll, 
20. 

T~uia. confusa, 285; cucumeriua , 285; 
echinoeoeeus,289;elliptica,28;i; flavo· 
punctata, 2~;'5; madigascariensis, 285; 
n:t1rn, 285i saginata, 28.3j solium, 28-t-, 
285,287. 

Tr.cniasis, somatic, 287-294. 
Talipcs, caltancns, following paralysis of 

int<'rua\ popliteal ncr\'e1 1061 i equinus, 
in hereditary Maxia, 9~.3. 

'J'apcworm, 231·287; tliagnosis of, 286; 
prophylaxis of, 286; symptoms of, 285

1 
~SG; treatment of, 286. 

'fapping, in alcoholic cirrhosis of lh·er, 
5.">0; in aseites, 611; in chronic peri· 
tonitis,611; incirrhosf'sofli\"er,582; 
in hydrothorax in cardiac iusuilieicncy, 
79-t; in pNicanlitis with effus ion, 767; 
in pleurisy, 665, 666. 

TaRle, adenoids and, 470; hyster ical dis
turb::111<-c1'! 01'1 llOOj loss of srn~c of, due 
to les ion of' glosso-phar_vugcal nen·e, 
1019; lo~s of sense of, 1lue to paralysis 
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Thermic fen'r, 391 1 392; treatment of1 

392,393. 
Third nerve, paralysis of, 1035, 1036; 

spasm of, 1036. 
'I'homsen's dist':isr. (See 1\lyotouia.) 
Thorax, ('hangt'S in, iu rickets, 443, 444 ; 

deformity of, in a.lienoids, 469, 470. 
'!'horn-headed worms, 3 10. 
Thornwa ldt's disease, -171. 
Thread test, for peptic ulcer, 496. 
Thread-worm, 29G, 296. 
Throbbing ao rt a, in neurasthenia, 1111. 
Thrombi in heart c:ivity, acute cardiac in-

sufficirnry lluc to, 785. 
Thrombos is, CC'n'ica l rib pressure 3ud1 

1057; complica tin g bae illal'y dysentery, 
128; com plicating influenza, 118; hemi 
plegia in child ren Jue t o, 1006; in 
ac ute endocardit is, 799; in angina pec
toris, 8::!9; in arlc'rio ·sl'lerosis,845; in 
cancer of stomach, 50 1; in lobar pneu
monia, 90; i n measles, 3-IG; in mitral 
stenosis, 821; in pulmonary apoplexy, 
637; in splenic veins, infarcts fo ll ow
ing, 885; in typhoiJ fe\•C r, 13, 21 ; of 
blood-\·CHsels1 asc itcs and, ()10; of cere
bra l arteries, 998, 999 ; (see also Cere
bral softening); of cerebra l s in uses and 
veins, primary, 1004, 1003; of cerebral 
sinuses and ve ins, secondary, 1005; of 
cerebrnl s iuuses and \·eins, sy mptoms of, 
1005, lOOG; of cerebra l s iu uses and 
veins, treatment of, 1006; of cerebral 
sinuses in pulmonary tuberc ul os is, 211; 
of cereb ral veins inscarlctfcvcr,339; 
of coron~HY a rtery, 787; of ili ac or 
fcmornl V<'i ns jn appc ucl iciti s, 5:-J6; of 
l:ltera l sinus, following scarlet fe\'er, 
339; of mcscntcric ,-esscls, 553, 554; of 
po rta l ,·eiu 1 562; of portal vein caus ing 
ascitcs,608;ofportalvcin 1 ditrerentia 
tiou of alcoholic ci rrhosis from, 579; of 
portal vein, following pancreat ic ab
scess, 595; of portal vein, hrematemes is 
in, 507; of pul monary artery, gangrene 
following, G51; of s pinal blood \·essels, 
957 ; of veins in chl orosis, 733j pancre
atic necrosis and, 593; venous, in rheu
matic f(',·cr, :~75. 

Thrombotic phlebo-a rtcritis, 1122. 
Thrush, 458. 
Th~1 mic asthma, 617. 
'J'hymic strido r. 869. 
''Thymic trru:heostcnosis,'' 868. 
Thymus glam1, di seases of, 868, 870; 

~~;~rgrmcnt of, in myeloid lcukremia, 

Tbyroid extract in cret ini sm and myx
crdema, 87G; in lipomatoses, 453 ; in 
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ohe!lity, 432; in sclerollerma, 1127; in 
ll'ta11y1 '°\'i:L 

Thyroid glaud, dispa~ws of, 870-bbO; en
Jargl•tl, U'!·mphag(•al Slriclure and, 474; 

:::~~~g:~:~·1ut1 :!0~1, 1i~~). mumps, 331; glyco-

Thyroid therapy, lS731 876, 877. 
'J'hyrnidc-clomy in cxophthalmic goitre, 

bSO; tet:rny followiug, 881, 882. 

:~~~::~~~~:~:~; ~[i~~o;:P~f, 8:13
/; hri;e;;1p1~~td 

fe\•er, 22; sck•rotic, 871; symptoms of, 
871. 

Tic conuulsif, 1044. 
Tic, convulsive, J075; douloureux, 1090, 

1091; impulsive, 107;j, 1076. 
Tick fcn·r, Afril·an, 2Gl; of Rocky Moun

lains, 388. 
Ticks, :.1JO, :~ 11; in transmission of Afri

can relapsing fPVC'r, lWI; in transmis
sion of Rol.'ky i\ louutain fe\'er, 388. 

'fingling, in L:.rn<lry's par::tlysis1 942; in 
pernil.'ious tlllll.'mia, i:!G; of finge rs in 
ura:omia, 6H5. 

Tinnitus aurium, JO.JG. 
Tolmc<'o, chronic gastritis :ind, 480. 
'fob:.H'co mnblyopia, IO:JO. 
Tongiu•, atrophy of, 1055; geograpl.:aical, 

4GU; in attinomycosis, 232; in acute 
gastritis, ·177; in :.1cute stonw.titis, 45i; 
in a<'ull' lonsillitis, 381; in alcoholic 
cirrhosis, 578; in appemlicitis, 533,535; 
in cntarrhal <'ntcritis, 518; in chronic 
gastrilis, 11'0; in constip:.llion, 546; in 
Uelirium tn•mC'ns, 399; in dengue, 362; 
in tliabclC's1 4:t2; in intestinal obstruc
tion, !H2; in lobar pncu111onia1 88; in 
measles, :Hlj in mercu rial stomatitis, 
459; in milk-sickncss1 385; in perito
nitis, GO!; in pulmonary tuberculosis, 
20-l; in rlwunmtic fc\'er, 3iJ; in scarlet 
fever, 335; in scur\fy, 4-l7; in small
pox, 31 7; in sprue, 519 i in typhoid 
fe\'er, 21, 22; in typhus fe,·er, 353, 
354; in ulcerati,-c stomatitis, 457; in 
yellow fever, 3.39; paralysis of, 1054; 
paralysis of, in bulbar paralysis, 931; 
spn~m of, 1055; tuberculosis of, 211. 

Tonsillitis, acute Bright's disease in, 697; 
acute, tlcfinition of1 380; acute, diag
nosis of, =~~l; acutC' cndocarditis and, 
797; acute, C'pidcmic form of, 380 ; 
::icut<', etiology of, :~80, 381; ncute, mor
bid anatomy of, 381; acute, sporad ic 
fol'm of, 380; acute, symptoms of, 381; 
ncute, tn1atment of, 381, 382; albumi
nuria in, 685; chronic, 468-.J71; epi
tkmir, 380; of scnrlrt fever, 336; peri
car<litis and, 700; preceding Hodgkin's 

disease, 7 48 i prece<liug rheumatic fever, 
373, 374; suppurati\1e, 467. 

Tonsils, llisease of, 467-471; diseases of, 
foul breath an<l, 161; enlarged, follow
ing measles, 3-16; in H odgkin's disease, 
747; in measles, 341, 3·16; in syphilis, 
267; in tuberculosis, 164, 211; invol\'e
ment of, in rheumatic fever, 3i3; in
volYement of, in tuberculous laryngitis, 
GUS; remo,·al of, in rheumatic fe,·er, 
380; tubercu losis (•f1 211. 

Tophi, in gout, .J21-423. 
Topical dingnosis, of complete transverse 

lesions,955; of d iffuse and foca l <lis· 
eases of the bra in, !)68-976; of foca l 
lesions, 954, 955; of lesions of nen·ous 
system, 905-9J1; of unilateral lesions, 
955,95G. 

Torpor in cerebral syphilis, 271. 
Torticollis, l l2H, 11:-lOj congenital, 1052, 

1053; occipito-eer\'ica l neura lgia · 
1055; spasmodic, 1053, 1054. 

Tower head, 11-17. 
Toxremic jaundice, 557. 
Toxic amaurosis, !030. 
Toxic cirrhosis of liver, 576. 
Toxic combinNI sclf>rosis, 945. 
Toxic gastritis, 478, 479. 
Toxic ha;moglobiuuria, 683. 
Toxic infantilism, 893. 
'J'oxic p11C'umo11ia, 93. 
Toxin, chol<'ra, 133. 
Trachea, in small-pox, 317; syphilis of, 

2i2; systolic murmur in, 854. 
Trache:1l tugging in nneurism of thoracic 

ao rta,85-1. 
'l'racheitis, in pulmonary tuberculosis,203. 
Trachea-b ronchia l ade11itis1 176, 177. 
Tracheotomy, emphysema of mediastinum 

following, 675; in <lipbtherin, 71; in 
redcma of glott is, 616; in suppurative 
tonsillitis, 467; in sypl.:ailitic laryngitis, 
620. 

Traction aneurism, 849. 
Tractio11 kinks, 540. 
Trance following hysteroid attacks, 1103. 
T ransfusion, after htrmorrhage in peptic 

ulcer, 49;; in bremophilia, 757; in pel
lagra, 413. 

Transposition of large arterial trunks, 
834. 

Trauma, acute Bright's d isease Uue to, 
697; acute laryngitis <lue to, 615; acnte 
myelitis due lo, 966; brain abscess due 
to, 1015; cancer of liverdueto,587; 
causing epistaxis, 613; cnusing pneu
monia, 76; diabetes ins ipi<lus and, HO; 
emphysema of me<liastinum due Lo, 675; 
epi lepsy due to, 1081; followetl by 
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chronic <lry p lcurisy,667; hrematuriadue 
to, 6~:?; lurmorrhage into spina l cord 
du(' to, !);)S; h::cmorrhage into spinal 
mcmlmuies due to, 95i; Jacksonian epi
lepsy due to, J OS.J; lesions of cauda 
equioa ::tml conus medullaris d ue to, 
962; Jh·er ahscess due to, 583; loss of 
sense of smell due to, 1028; Ludwig's 
angina aml, 466; mcdiastinal abscess 
due to, 675; myalgia due to, 1129 ; 
nemitisducto, 1021; panere::iticcysts 
due to, J97; pancreatic necrosis and, 
G9:-l; paral)·sis agitans due to, 1064; 
JH' ri card iti s due to, 760; perinephric 
abscess due to, 725; peritonitis in cbi l· 
clreutlucto,60;.i;policncephalitisi.lueto, 
1014; prrJisposing to locu l tuberculosis1 

159; subphrcnic abscess following, 604; 
tuberculous peritouitisand,180. 

Traumati c hysteria. (See 'fraumatic neu
rosN1.) 

'l'raumatic neuroses, defini tion of, 1116; 
d iagnosis or, 1118; etiology of, 1116; 
pro,:.p1os is of, -111 8, 1119; symptoms of, 
11161118. 

Trembles, in cattle, and milk-sickness, 385. 
'l'rernor, due to lesion of internal capsu le, 

972; due to tumor of ce rebellum, 976; 
hereditary, 1066; hyste rica l, 1066, 1099; 
in chron ic alcoholism, 397; iu exophthal
mic goitre, b7!J; in hemiplegia, 996; in 
lead poisoning, 40:'i; in paralysis agi · 
tans, 1061; in progressh·e central mus· 
cu lar atrophy, 9:W; in traumatic bys· 
teria, 1117; in writer 's cramp, 109·1; of 
tollgue and lips in general paralysis, 
923; sc>n ilc, 1066; s imple, 10C6; toxic, 
1066; volit iona l or so·ca ll c<l intention, 
in multiple sclc>ros is of brain, 953. 

Tremors in pa ramyoclo nus multiplex, 1132. 
' l'reponrma pallidum, 263, 264, 265, 277. 
Trichina sp irttlis, 290. 
'fricbiuiasis, anatom ica l changes in, 297; 

dermato·myositis a n1l, 1128, 1129; diag
nosis of, 299, 300; frequency of infec
ti on wit h, 298; inciJence of, 297, 298 ; 
modes of infection in, 298; p:irasites 
of, 296j prognosis of, 299; prophylaxis 
of, 300; symptoms of, 298, 299; treat
nwnt of, :wo. 

T rkhocc>pha lus dispar, 309. 
Tri ('homonas hominis, 28 1; vaginalis, 281. 
Triclitabrust, --170. 
Tricuspid regu rgitation, 824, 825. 
'l'ricuspitlstenosis,825. 
Trigeminal ncnrnlgia, 1090, 109 1; treat

ment of, 1093. 
Trilocnlar heart, 832. 
Trismus, 1040; hysterical, 1099 i in acute 

cerebro-spinal leptomening iti s, 950; in 
tetanus, 143; in tetany, 882. 

Tropical abscess, 583; sympto ms of, 584, 
585. 

Tropical sore, 260, 261. 
Tropicnl splenomegnly, 888. 
Trousseau's symptom, 882. 
Trypanosoma brucei, 258; equ inum, 258; 

evansi, 258; ga mbiense, 258; lewisi, 258; 
sanguinis, 258; theileri, 258. 

Trypanosomiasis, llefiuition of , 258; his
tory of, 258; in man , 2•39; prognos is of, 
260; symptoms of1 259, 260; t reatment 
of, 260. 

Tsetze fly di sease, 258. 
Tubal pregnancy, ruptured, resembling 

acute peritonitis, 603. 
Tubercle, hydrou<" phros is d ue to, 716 ; in 

acute sero- fibriuou s p leu ri sy, 655; laryn
geal cetlema of glottis an<l, 616; of 
brain , 1009; of bruiu, treatment of, 
1014 ; pulmonary, fibroid changes due 
to, 6-W; stages of de\·elopment of, 182. 

Tubercle bacillus, 156; caus ing broneho
pneu monia , 102; in :icute sero-fibr inous 
pleur isy, 655, 65G; in empyema, 660; in 
pericarditis, 7GI; in pyelitis, 712; in 
septieo-py~m ia, 51. 

'l'ubercles, degeneration of, 166; diffused 
inflammatory, 167; <listribution of, in 
body, 165; evolution of, 165, 166 j in 
chronic dry pleurisy, 668; medullary, 
963. 

''Tubercula <lolorosa," 1027. 
Tubercular leprosy, 153. 
Tuberculin reaction , J59, 160, 161; in Ad· 

disou's disease, 860, 8Cl7; in differentia
tion of Ilo<lg ki11 's di sease and tubercu
lous adenitis, 749 ; iu pleurisy, 655; in 
tuberculos is, 159· 161 , 207, 208. 

Tubercu lin treatment for tuberculosis, 227. 
Tubercul o- pneumonic phtbisis, pneumonia 

and , 97, 98. 
Tu bercu losis, :icquired disposit ion to, 158; 

actinomycosis and, 233; active conges
tion of lungs in, 633; acute, 167; acute 
Bright's <lisease in, 697; acute miliary, 
167-174; acute pncumonic form of, 183; 
Addison's disease and, 863, 864, 865, 
867; amyloid d('gener:\tion of kidneys 
in, 711; amyloid li,·c r :tnd, 590; anthra
cosis a11d16H; asc ites in, GlO; assoeia
lion of, \dth pleurisy, 655; broncho
pneumonia and, 104; bl'oncho-pneu
monia, form of, 185; Ca lmette re
adion, 159; chloros is and, 730 ; chronic 
a lcoholi sm :rn<l, :{98; chronic gastr iti s 
and, 480; chronic leptomeningiti s and, 
951; chron ic bremorrhagic peritonitis 
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anrl, 607i chronic parenchymatous 
nephritis due to, 702; <'hronic, terminal 
infections in, 53; cirrho~is of liver and, 

E;:,;hy:i::::i:.~;~:~;;~~.:i.~~~~~~,i~~::: 

~If i~~'.;f ~:/~~j,f~:~~~~;~:~~::;!~~JJ~~ 
~~:~n~f2a~~ 1 ;Ii ~~~~::~~!:i~1~ ~~o;~!;/;~~:~: 
disease from, 749; diseases associated 
wit h, 208; distr ibution of, 155

1 
156i 

endocarditis in , 19 1, 22 1 ; etiology of, 
156 165; fibrinous bronc hi tis au<l

1 
632; 

fibroid, 202; fi stula. iu ano in, 213j 
gangrene of lung nnd, 651; general 
S<'rous memb rane, 178; brernaturia in, 
681; ha'mop lysis in , 19 1; hi sto ry of, 
154, 155j Hodgkin's dis<'ase, a nd, 747, 
718; immunity changes in, 160; in dia
betes, 13 1 ; in fibrinous bronchitis, 633 j 
in infancy, 2 10; in olll ag<', 2 10; inocu
lation in, 16'.?; int('stina l catar rh :tllfl, 
517; inksti na l infrction a nd, 16-l; 
latency of, 162; lesions in, general mor
bid anatomy and histology of, 165; 
leuka:-mia and, 7 16; rnnmmitis in, 221 ; 
marriage and, 222; modes of 1leath in, 
210j multiple nC'urit is in, 102-1; nnt11ral 
cure in, 223; of arteri<'s, 22 1; of bra in 
and cord, 214, 213; of Ca:'Cum, '.? 13; of 
emloca rdium, 22 1 i of l?allopiau tubes, 
ovar iC'snn<l utC'rus, 2'.?0; of hip joint, 

"diffcrC'nti:1tion of ar thrit is d('for m:rns 
from, J l lO; of intestines, 204, 212, 213; 
of kidney:;, 2 17-219; of lips, 21 1; of 
lin•r, 2 13, 21·1; o f ly mphat ic system, 
174· 182; of lym ph-gl:rnds, 171-178; of 
mammary gla nd, 220, 22 1; of myocar
di um, 22 1; of crsopha~us, 212; of pal
ate, 21 1; of pC'rica rdium, 179; of per i
toneum, 179-182; of pharynx, 2 11. 212; 
of pleura. 17S. 179; of prostate and 
vesiC'u lw s('minalC's, '.?lfl; of rC'<'tum, 213; 
of saliv:1ry g lnnds, 211: of sC'rous mem
brane's. 17.S-IS'.?; of splern, erythra:-mia 
and, 7!'i8; of stomach, '.?12; of testes, 
2lfl. !!:!Oj of thymus, 860; of t hyroid, 
87 1 ; of tongur, 21 1; of tonsils, 211; of 
urrte r anti blad1lc•r, 2J!); opl halmo- re· 
adion in, 159; opso nic index in, 160; 
pelvic peritonitis due to, 60;); per icar· 
ditis in, 760, 761, 76a; per igastric ad
hesions follow in!!, .lfl:l; pneumonia an<l, 
fl-I, !'IS; pucumon ic form of, I '!:); p ncu
mothorax in, 229: pnl.vorrhoml'nit is in, 
178; p rognosis in. 2'.?1-222; prophylaxis 

in, 222. 22~; purpura in,/;)]; sanatoria 
treatment of, 2~0; septica'mia in, 50; 
scrums in, 161; sp('cific r('adion in, '.?07; 
specific tr(':lfnwnt of. ~~7; tahl's mesen
terica. am!, 177, 181; icrminal pn<'u
monia. in, fl3, 97; tonsillar infection 
and, 164, 211; tranf>mi~!<iion of, hy \·ac
cination, 3'.?fl; treatnll'nt of, 2:!:,.:!31; 
treatment of, by induced pneumothorax, 
229;tuberculinreac1ionof,];'jfl;tuber
culous broncho-pneumonia in, 185; 
tumor of brain in, 211; typhoid feyer 
and, 32; YO n Pirquel rl'action and, 159; 
X-ray diagnosis of, 208. 

T uberculosis, pul monary, J82·2 11; acute 
plast ic pleurisy in, 6:35i c;ircinoma con
fuscd with1654 ; chronic ulcerati\'<', 187· 
202; chronic ulceral i\·e, morhid anatomy 
of, 187-192; chronic ulcerative, sym p
toms of, J!l2-202; influenza and, 117j 
lympbadenit is in, 672. 

Tuberculous abscesses of Jh-er. 583. 
TnbNculous aspiration pneumonia, 185. 
Tuberculous bronchopneumonia, 106, 185; 

chronic ulcl.'ratirn tuh<'rculosis anrl, 18~. 

Tuberculous cavity, perforation of, caus ing 
pncumotborax, 670. 

Tuberculot\S chronic intPrstitial pneu-
monia, 6-10, 641. 

Tuberculous cirrhosis of l i\'er, 214. 
Tuberculous laryngitis, 618. 619. 
Tuberculous me ni ngi! is. (Sec l\foningeul 

fo rm of acute milia ry tuberculosis.) 
T ube rculous peritonili::;, 608; treatment 

of, 6 11. 
T uberculous pll'u ri ~y, ha:-morrbag ic, 662. 
T uberc ul ous primiti\'C dry pleurisy, 668. 
'fuberculouspyelitis,7 1:i. 
Tuberculous pyo-nephrosis , 218. 
T ub('rcu lous ulcers of resophagus, 473; of 

phurynx,465,466. 
Tuberous scleros is of brain, 952. 
Tubo·ovarian <liseai;c, coufusion of, with 

appendicitis,536. 
Tubular rliarrhrea, 551. 
Turgesccnee of mucosa. in asthma, 628, 

629. 
Tumo r, abclomi11al 1 c:wsing ascitt>s, 60~ , 

610; abdomina l, hypostatie eongf'stion 
of lungs in, 6:J1; causing- dilatation of 
colon, 5;)2i causing dilatatio n of stom
ach, 487; c:rnsing obstructive jaun~\i(·c, 

555; chronic secondary anremia clue to, 
730; compression myelitis clue to. 960; 
confusion of movable kidn<'y with, 678; 
constipation and, 545; differentiation 
of, from acute pleurisy, 66 1; differen
tiation of ancurisrn from, 856; diffPr 
ent iution of, from g-encra l paralysis1 025i 
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differentiation of hremorrhagic pachy
mt.'ningitis from, !)18j differentiation of 
hydronephrosis from, 716; due to aber
rant thyroids, 87J; gaseous, of Steno's 
duct and parotid gland, 464; h:cmaturia 
in, 681; in actinomycosis1 232; in acute 
suppurali\·e gastritis, 478j in aucurism 
of abdominal aorta, 860; in ancurism of 
heart, 830; in cirrhosis ventriculi, 486; 
in cmpycma, 66J; in intussusception, 
540, 544; indurative changes in Jung due 
to, 6-!1; jntcstinal obstruction due to, 
5-10, 5-11, 543; Jacksonian epilepsy due 
to 1084; lesions of cauda equina and 
conus medullaris due to, 962; Jcukremic, 
742, 745; loss of sense of smell due to, 
1028; ccsophngca l stricture and, 474; of 
bladder, hru matu ri a due to, 681; of 
cerebellum, 975j of heart, 83 l j of kid
ney, 722, 723; of lungs, 653, 654; of 
mcdiastinum, 673-675; of nerve fib res 
(see Neuromata); of ovaries and uterus, 
causing hydroncphros is, 716; of pan
creas, 5!)8, 599; of pituitary gland, 889, 
891; of renal pe lvis, hrematuria due to, 
682; of spleen, 885; of spinal cord, 
acute myelitis due to, 966; of spinal 
cord and its membranes, 963, 964; of 
stomach, non-cancerous, 505; of supra
rcnal bodies, 868; of thymus, 869; of 
thj•roid, 871; phantom, in hysteria, 
1099; pul monary, fibro id changes due 
to, 640; sciatica due to, 1061; spastic 
para lysis secondary to, 9;{9; spinal 
pachymcningitis due to, 946; tuber
culous pe ritonitis and, 181, 182. 

Tu mor, CC'rcbral, 1009, 1010; a lbuminuri a 
in, 686; bradyca rtli a in, 777; diabetes 
ins ipidus and, 440; different iation of 
abscesses of brain from, 1017; d iffe ren
tiation of un.emia. from, 6D6; in acqu ired 
chronic hydrocephalus, 1019, 1020; mi
graine and, 1088; ncuro-fibromatosis 
and, 1027; optic neu r itis in, 1031 i site 
of, 1010; i;ymptoms of, 1010-1013; 
tetany in, 88 1; tuberculous, 214. 

TurpC'ntine, acute Bright's disease due to, 
69i; congestion of kidney due to, 6i9; 
ha:-maturia due to, 681. 

TurpC'ntine poisoning, anuria in, 680. 
TJ•mpanitcs, hysterical, 1101; in acute 

periton itis, t reatment of, 611; in ascites, 
609i in catarrhal enteritis, 518; in hys
teria. 1101; in peritonitis, 602j in tu
bc r<'u lous per itonitis, 180, 181; in ty
phoid fever, 23, 44. 

Typho-coil organisms1 meat poisoning and, 
408. 

Typhoid bacill us, acute ascending para lysis 

produced by, 911; in acute bronchitis, 
6'.!l; in acut~ S<'ro·fihriuons pleuriRy, 
656; in <'hokcystitis, 56H; in rlironic 
pancrcatitis, 59Gj in gall storn•s, 56!). 

'fyphoid carrirrs, 6. 
Typhoid fever, abscess of liwr following. 

583j abscess of lung in, 653; actinomy 
cosis simulating, 233; acnle bronchitis 
and, 620; acute endocarditis, misl:lk('ll 
for, 803; acute interstitial myocarditis 
in, 787j restivo·autumn:i l feyer compared 
n·ith, 253; age and, 3; <.1lbumiouria in, 
685; appendic itis and, 532, 5:36; t1ppen
dix in, 12; artcr itis in, :n; artcrio-sc ler
osis following, 843; artluit is in, 31; 
associat ion of other diseases with, 32; 
bac illary dJ·scntC'ry and 1 128; bacilluria 
in, 30j bacillus of 1 4, 5; bactcriuria. 
in, 687; bladckr in, 12; bone-marrow in, 
12; bradycardia follow ing, 777; broncho 
pneumonia secondary to, 102; cancrum 
oris following, 459; catarrhal jauu(l iee 
in, 563; cercbro-sp inal form of, :?7; 
character of, 17; chronic secondary anre
mia. in1 729; circulatory syi;tcm in. 13, 
19-21; complicating amccbiasis, 241; 
confusion of, with septico-pya-mi:i, 52 ; 
convulsionsin,28;definitionof,1; di
agnosis of, 35-38; differentiation of 
endocarditis from, 803; differentiation 
of, f rom general mil iary tuberculosis, 
169; diffC'rentiation of typhus fever 
from, 355; dilatat ion of heart in, 78-:1; 
d iphthcroid enter itis in, 520; dipbthcroid 
inflam mation in, GO; d istribut ion of, .2; 
epistaxis and, 614; etiology of, 2-9; C'ye 
symptoms in, 29; fl iC'!:l and, 7; gall bla<l · 
der in, 12; ga ll -ston<"s and, 569; gan
grene of Jung in, 6.)J; hu:!moglobinuri::t 
cl ue to, 68:1; lucmoptysis in, 27; hremor· 
rhage in, 12; hcmiplcgia arnl aphasia in, 
2!)j historical note on, 1; house and hos
p ital infection and, 5; hypostatic coo
gC'stion of lunJ?s in, 6:31; h)'potlwrmia. 
iu, 18j immunity to, :l, 4; in armies, 2, 
3; in the nged, 3·1; incuhation period 
of, H; infarcts of spleen in, 8.%; in
flammation o( ccsophagus in, 472; intcs-

?~~~~f :~!:~ j~:::'·'.~P~~·; i~~r.i~:~:ia 
gastritis in. 479; mC'ningism in, 27, 951; 
me ni ngit is i11, 28; mesentcric glands in, 
12 ; modes of eouvcynnec of, 5-8; modes 
of infection of. 8, 9; morbid anatomy 
of, 9-14; muscles in, 14, 2!); necrosis ol 
Jiver in, 55!)j nervous i;ystcm jn, 13, 27-
29; neura lgia and, 10!)0; nC'urasthC'nia 
followin~, 1107; neuritis in, 28; ccdcma 
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of glottis in, 616; ophtbalmo-reaetion 
in, :mi orchitis in, t'.!, :wi parcnchy-

~~ar~tl;~is d~~~ 11~~::~io;er~~r::1t~~~lt ~~11 b~~\~e\ 
in, l l; pcriostiLis in, 31; peritonitis in, 

E:~;o!!~:r~~,;:~L~~l'~,~~::;~~::!::£1~~~ 
;~1:~,a~ 1 iin, p;:~n~~=t~f,P~~i;l ,:;:i!:1~~~1:~: 
of, 38, 41; recrudescences io, 17; respi
ratory organs iu1 12, 13, 26, 27; scarlet 
fevcrund,3-JO;scusonuldistributionof, 
3; secondary pneumonia in, 93; scpti
cremia in, 50; sex and, 3, 38; spleen in, 
12, 26; sudden death in , 38 i symptoms 
of, H-31; tctany and, 881; thrombosis 
in, 21; thyroiditis in, 871; Lrcatment of, 
41-46; tric hiniasi!~ confused with, 300 ; 
tuberculosis and, 209; tuberculous peri
to niti s confused \\ilh, 180; ura::mia s im
ulating, 6!>6; \'accination in1 40; \'a· 
rieticsof,32-35. 

Typhoid form of tuberculosis, diagnosis 
of, 169; symptoms of, 168, 169. 

Typhoid pneumonia, 93. 
Typhoid spine, 31; treatment of, 45. 
Typhoid state followi ng mumps, 350; fol-

lowing sca rl et fever, 339j in acute yel
low atrophy, 560; in miJk-sickness, 385; 
in obstrucli\'C jaundice, 556; in suppu
rati\'O nephritis, 7J4j in tuberculous 
broncho-pncumonia, 186. 

Typho-lumbricosis, 295. 
Typh us feve r, 38; acute endoca rclitis mi s

taken for, 803; acute myelitis due to, 
966; Brill's disease and, 352; eom pli · 
cations and scquc lro of , 355; definition 
of, 351, 352; diagnosis of1 355, 356; 
dilatation of heart in, 781; etiology of, 
352, :153; gangrene of lung in, 65lj 
jaundice in , 557; Manchurian type of, 
352; mcnsles resembling, 347; membran
ous ~astritis in, 4i9; morbid anatomy 
of, ;15:1; c.cdema of g lottis in , 616; 
parenchymatous degeneralion of heart 
in, 788; prognosis of, 355; purpuric rash 
in,75l;scarletfovcrand,3·JO;second
ary pneumonia in, 93; sidcrans, 355; 
sporadic, 352; symptoms of, 353-355 ; 
treatment of, 356. 

Tyrotoxicon, 409. 

u 

Ulcer, amrobie, in intestines, 239; causing 
epistax is, 613; fo lli cular, 521j in apb
thous stomatitis, 456, 457; in colon in 

sprue, 519; in gaslro-iutcstinal tract, 
and Baci ll us coli, lb; in scmvy, -U7; in 
ulccrath·e stomatitis, 1.37; intestinal, 
canc<'rous, fJ'..ll; intestinal diagnosis of 
5::?2; of foot in diabC'h's, 1:~ I j of heart, 
acutC', <luc to septic infarcts, 7h7; of 
resoplrngus, 11:1; of Q'Sophagus, in ly· 
phoid fc\·er, :!2; of pharynx, J6i>, -166; 
o( stomach1 bradyeardia in, 777; of 
stomach, chro11ic gastritis and. ,HiO; of 
stomach, diffe rent iation of cance r from, 
501; of stomach, gastra lgia. in 1 51:~; of 
stomach, hu.~morrbage in, ;306, 507, 508, 
509; ornt, in perniciousamcmia, 736; 
peptic, 290-298; peptic, gaslric and duo· 
denal, 490-':!98; perforating, in locomolor 
ataxia, 915, 918; solitary, in testina l, 
52 1, 522; !itcreoral, 521; syphilitic, in 
larynx, 6Hl; tuberculous, in intestines, 
212, 213j tubC'rculous, in larynx, 618. 

Ulceration, catarrhal, of <ci.opha~us, 473; 
from intcstill<ll pcrforatioo1 521; in ap
pendicitis, 53·1, 5:J5; in lliarrh(('a. of 
cb il<lren,52:3jo(coloninchronicparen
chymatous nephritis, 70:$; of colon iu 
constipation, 516; of intcstinC's in ty· 
phoid fever, JO, 11; of intestines in 
pulmonary tubcrc-ulosis, 20-1, 205; of 
larynx, in typhoid fc\'er, U, l3j 
of mouth and tongue iu sprue, 5]!); 
of resophagus, stricture following, 471; 
of stomach in pulmonary tuberculosis, 
204. 

Ulccrath'e angiocholitis, 565. 
Ulcerative colitis, constipation following, 

545. 
Ulrrrati\'C en teritis, 520-522; treatment of, 

522,523. 
UJccratin~ stomalitis, 457, 458. 
Uldrcs dit poumon, 641. 
Ulcus carcinomutosum, 504.. 
Ulnar uene, lesions of, 1059; neuralgia 

of, 1091. 
UnarmC'.J tapeworm, 285. 
Uncinariasis, 300. 
Under-dc\·clopmcnt in hook-worm disease, 

303. 
Undulant fever. (Sec Malta. fe\'e r.) 
Urremia, brndycardia. in, 777; confus ion 

of alcoholic cirrhosis with, 579; death 
from, in renal colic, 720; definition of, 
693; diagnos is of, 695, 696; epilepsy 
due to, 1081; follow ing hydroncphrosis, 
717; functional test in , 695; in acute 
Bright's disease, 699; in chronic gout, 
422; in chronic interstitial nephritis, 
705; in mumps, :lf.i l ; in polycystic kid· 
neys, 721; Jacksonian epilepsy due to, 
1084; symptoms of, 694; theories of, 
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Urethral lubl'rculosis, 219. 
Urethritis, 125; gout and, 423; pyuria in, 

688. 
Uric acid, calcu li , 71 8; gout and, 417, 418, 

419,421; occurrenceof,inurinc,689. 
Urin:iry anomalies of, 680-693. 
Urinary tract , of, due to Bacil-

Ju s co li , 47. 
Urine, bacilli in, in geuito-urinary tuber

culosis, '.!17; dec rease of, in cardiac in
sufiicicncy, treatment of, 795, i96; in 
acute Bright's disease, 698; in acute 
gastritis, 471; in aculc transverse mye
liti s, 967, 968; fo acuk yellow atrophy, 
560; in al roholic i.: irrho!:l is, 578; in amy
loid discase of kiducys, 711; in appcJHli
citis,53-41 535; inarterio-scleros is,845; 
in biliary colic, 570; in cancer of stom
<tch, 501 ; in ca l'diac insullicirncy, 790; 
in eatarrbal jaundice, SCH ; in cerebro
spinal fcn~r, 112 ; in chronic bronchitis, 
6~1; in chron ic gastrili s, 18 1; in chronic 
gout 1 422; in chronic jutcrstitial ncpb
rili s, 706, 707; in chron ic pau<'rcat itis, 
596; in chronic parcnchymatous DC'ph
r itis1 703, 70-l; in congC'stion of the 
li\'c r, 562; in diabetes, 432, 433; in 
dia betes iusipidus, 410; in epidemic 
htemoglobinu ria, 754; in ep ilepsy, l lJS~; 
in gout, 420, 423; in hypC' rtrophic cir
rhos is, :>80; in hysteria, 110:~ i in ictcrus 
nconatorum, 558 ; in in test inal obstruc
tion, iH~; in malaria, 249; in milral in 
coU1p(' tc11cy, 819 ; in movabl e kidney, 
678; in myc loid lcukie rnia1 H :>; in ncu
rnsthenia, llll; iu obslructivc jaundice, 
M6; in chron ic ochrouosis, 454; in pep
tic ulcer, -lfl.); in periucphri c absc<'ss, 
725; in peritonith:;, 602; in pernicious 
arnrm ia , 7:~6; in pernicious malaria , 253; 
in polyartcri t is aeuta. nodosa, 862; in 
polycystic kidneys, 724; in pulmonary 
tubcrculosis1 205; in pyclitis, 713 j in 
rena l colic, 720; ju rbeumatism,375; in 
rickets, 415; in Scl.iOn lcin's disease, 752; 
in scu r\"y , 448; in toxmmic jaundice, 
557; iutubcrculosisof thc kidncys,2 18, 
2l!J; in typho id fe,·er, 29; iu typhus 

v 
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history of, 331; symptoms of, 331, 332; 
treatm('nt of, aa2. 

Yari(.'ose ancuri~m. SGI. 

~:~i~(:;.::;:;,~:~:~~.:~~~~H~Er ;::~tl::: 
\'ariola_pustulosa hnnurrhagictt, 321; sioe 

erupt101w, ~:!1; H·ra, :H7-320. 
Yarioloid, :121. 
\~nrioloid \ aricf'lla, :l1 G. 
Val"ix, aneurismal, 861. 
Vaso-molor par:1lysis, 984. 
Yaso-molor tnrg('!i('C'll<:c, asthma due to, 

628. 
Yegctabl<' poisoning, 409, 110. 
Veins, distention of, in myelohl leuk:rmia, 

7·11; in rickPts, I ll. (Sa also Blood 
,·...ssc ls.) 

\"c1l('Scction in cnrdiac failun', 792; in 
cerebral apopll'xy, 1002; in pneumonia, 
99,101. 

\rcnous stasis iu thrombosis of cerebral 
Yl'ins and sinmws. 1006. 

\"entricular ha•niorrhage, 989, 990. 
\'ermiform appPndix, inflammation of. 

(Ste Appendit·ilis.) 
Yerruea n<•<'rog-(•ni<'a, 162. 
VerlC'br:.e, tul.H•n•ulosis of, followed by tu

bcr<'11losis of kidneys, 216. 
\'Nl<'bral :lrtcry. blo(·king of, ]000. 
\·erligo, auditory, 10-li, 1048; cardio

v:nwular, J04~; t>ndC'mic par:ily ti e, 1048; 
follo\1in!! i11fln(' ll1.<1, 118; gast ric, 10·JS; 
iu Addil-ltm's di:-irnsr, 86;j; in a rter io· 
stlrros is, 8IO; in N•r('b ra l so f tening, 
1000; in thr011iC' ga:;trili:;, -tSO, 481, 48.J; 
in loC'omotor :1tnxia, 9 17; in neuras· 
tlwllia. 1108; in 1wllagra, 412; in pcr
nieious :rna•mia, ;:rn; in sclerosis of 
brain, 95:i; in ~tok<'S·.\dams disctise, 
779; iu lrnumaliC' hysteria, 1 117; in 
tnmors of brain, 1010; oC'ular, 1038; of 
Mt'>niCre's cliSC'nse, differentiation of 
pi tit mal from, 10~1. 

Y<"sicuhc scminales, tuberculosis of, 219. 
Vcsit·ular stomatitis, 456, 457. 
Vestibnl:lr uenC', tliS(':lS(' of, 1047. 
~li<'arious ha•1norrh:1g-r, 636. 
Villous :irthrilis, 113G. 
VinC'cnt's b:1cillm1, 60. 
ViseC'rn.I 1wuralgias, 1092. 
Vis('<'r31 tetan11s, 1 11. 
\'isl•eroptosis, iilq: com1tiput ion and, 546. 
Visual aphasia, 980, 98 1. 
Voice, i11 a('u!C' Rf'ro·fibrinous pl('misy, 

G!l9; iu atl(•noitls, 470; in laryngit is, 
611), Gl(i; in ti1hNrulo11s lnr~·ngitis, 6Jq; 
loss of, iu :weurism of thora('iC aorta, 

855; loss of, in canJiac insufficiency, 
790; over use of, acute laryngitis Jue 
to,61·1. 

Yolitional trC'rnor in multiple scleros is of 
the brain, 953. 

Volrnlus, causing dilatation of colon,552; 
causing intestinal obstruction, 540 ; 
diagnosis of, 514. 

Vomiting, hysterical, 1101; in ttbsc('SS of 
braiu, 1016, 1017; in acute arsenical 
poisoning, 406; in acute Bright's tlis
ease, 698, 70 1 ; in acute cercbro·spina l 
lcptomrningitis, 950; in acute gastritis, 
477;i n acutcpancrcati tis,595;inacute 
periton it is, treat ment of, 6 11 ; in acute 
polio· myclitis, 366; in acute secondary 
n.nD!mia, 728; in ncute ye llow atrophy, 
560j in Addison's disease, 865; in ::dco
holic cirrhosis of live r, 578; in ancu r ism 
of abdominal aorta, 860; in angio· 
neurotic ccdcma, 1124; in appendic it is, 
533, 535j in biliary colic, 570; in can
cer of liver, 588; incanccrofstomacb, 
501, 502; in cardiac insufficiency, 790, 
795; in ccrebr:ll amrmia, 986; in crrc
bral syphilis, 271; in cf.'fcbro-spina l 
fever, 112, ll4; in t>hol('cystitis, 566; 
in cho lera infantum, 526; in chronic 
interstitial nephritis, 70i; in chron ic 
parenchynmtous nephr itis, 703j in ci r
rhos is \'('ntric-uli, 486; in co nst ipation, 
5-17; in dilatat ion of stomach, 486, 487, 
488; in cxopht halmic goitre, 878, 879; 
in gast ric crises of locomotor ataxia, 
917; in gastr ic supcrsecrrtion, 512; in 
gla n<lular fo\'er, :iSG; in gout, 421; in 
hR'mo rrhngic paehymcning ilis, 947; in 
intestinal obstruction, 5-12, 513; in leaU 
poiso ning, 40-t; in l('ukremia, 743; in 
loba r pneumonia, 88; in malarin, 249; 
in meat poisoning, 408; in Mt1nit!re 1i 

lliscasc, 104i; in migraine, 1088; io 
milk-si<'kll('SS1 385; in movn.ble kidney, 
678; in pancreatic C31lC('r1 599; in pa n
cretitic cysts1 !;HS; in pancreatic h:rmor
rhage, 594; in paroxysmal ha>moglobi
nuria, 683; in pell agra, 412; in peptic 
u!C'cr, 193; iu periton it is,G01; in per· 
nicious maltiria, 253; in pu lmonary tu· 
berculosis, 20·1; in purpura, 752; in 
pyloric stenosis, 506; in relapsing feve r , 
262; in renal colic, 719; in sca rlet 
fever, 335; in small-pox, il l S; in sub· 
phrenic abscess, G05; in th rombosis of 
cerebral \'{'ins an d sin11ses, 1005; in 
thrombosis of mesenteric vessels, 554; 
in tube rf'11'011s meningitis, 172; in tu
mor of brain, 1010; in tumor of cere
bell um, !lfi7; in typhus feve r, 353; in 
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u]c('ration or o>sopl1agns, 473; io urre· 
min, 6!1:')j in "·hooping cough, 120; in 
yellow ft'H'r, ;~:i!I, :wo; 1wn•ous1 5101 
511 i pm•umogastric ner\'e and, 1051; 
ruptur(' of u·sophagus tine to, 475, 476. 

Yulvilis, gouorrlw:1I, pf'ritonitis and, 604; 
in mPasles, :H6. 

Yulvo-vagiuitis in mumps, 351. 

w 

Wandering spleen, 884. 
Warts, syphil itic, 207. 
Wa::;sermauu renction, 26 1,271 1 2731 276, 

277; io gene1·a l par:1lysis, 925; in loco· 
motor ataxia, 9 1!J; iu tumors of brain, 
1014. 

Water, cholera infection antl, 134; in
fech~tl, typhoid feve r and, 6. 

i'\\'ater on the brain," 171. (See also 
Meningeal form of acute miliary tuber· 
culosis.) 

Water supply and goitre, 872. 
W:lxy degen('ration of kidneys, 711, 712. 
Waxy li\'e r, 590, 59 1. 
\\'eakn('sS in paralysis agitans, 1034. 
Weathcr,relationof,tocatarrhaleuteritis, 

517. 
Weber's syndrome, 993. 
\Veil'sllisC'asc,38·1,385,557. 
\Veir-'.\litthell trN1lment in angina pec-

toris, 810; in cntc roptosis, 550; in gas· 
lricneuroscs,511;inhystcria,1105;in 
ncurasthcnia,111'1; inpulpitation,780. 

\Vernil'kc's hcmiopie pupillary react ion, 
103-1. 

\Verni..:ke'szonc,978. 
West phall ·Rtriimpell <liscase, 953, 954. 
''\Vet bmin,'' a97. 
Whip worm, :wn. 
\Vhiteinf::l.l'et,78G. 
White JHWumonia of fetus, 272. 
Whoopi11g eough, acute bronchitis and, 

620,62 1;:.tC'UlC'ChOrC':.l31Hl IOG7;asth· 
ma nnd, 028; broncho·pneumonia 
secondriry to, 101 1 102. 106; eomplica
tions :iml sequel.r of, 121; definition of, 
JHI; diagnosis of, 122; tli phtheroi<l in
flammation in, GO; emphysema of 
mediastinum iu, 67!); C'lio logy of, 119; 
following measles, ~H; history of, 119; 
hyf)l' rlrophic <'mpl1 ysf'rna and, 6-16, 6-17; 
in fantile conv111!:1 ions in, J078; milrnl 
slrnosis and, k21; morbid anatomy of, 
J 2fl; pr('~lispo8i 11g to tubl·1·rulosis, 159 i 
proguosis of. 1 2~; prophylaxi s of, 
122; pu rpura i11, 751; S<'a rlel fever 
and, 340; symptoms of, l:?O; treat· 

ment of, 122; tuberculous adenitis and, 
175; tubercu lous broncho·pneumonia 
and, 186. 

\Vida l reaction, 37. 
Winckcl 's disease, 754; methremoglobinre· 

mia in, 759. 
Wintrich's sign, 85, 201. 
Wool-sorters' disease (see Anthrax, 150). 
Word-blindness, 980 ; in tumors of brain, 

JOJI, J012. 
Word-deafness, 980j due to destruction of 

superior temporal gyrus, 1045; in tu· 
mors of brain 1 1012. 

Wormiau bones in congenital hydrocepha· 
Ju s,1019. 

Worms, ep ilepsy and, 10811 1087. 
\Vounds, arterio-venous ancurism due to, 

861, 862; diphtheria of, 66; of chest, 
pneumothorax due to, 669; of hea rt, 
83 1, 832; of heart, ca rdiac insufficiency 
clue to, 785; of neck, abscess of the 
lung following, 652; se lf-in flicted in 
hysteria, 1103. 

Wrist-drop, in alcoholic neuritis, 1023; in 
lead poisoning, 404; in ra<lial paralysis, 
1059. 

Writers' cramp, 1093; d iagnosis of, 1094, 
1095; prognosis of, J095; symptoms of, 
1094; treatment of, 1095. 

Writing, 979; in genera l parulysis, 923. 
Wryneck, congenital, 1052, 1053 ; spas

moJic, 1053, 1054. 

x 

Xanthine1 ca lculi of, 718. 
Xanthoma, in diabetes, 434; in hyper

trophic cirrhos is, 581; multiplex, in ob· 
structive jaundice, 556; of bile passages 
in biliary coli c, 571. 

Xantbopsia in obst ructive jaundice, 556. 
Xcrostomri, 4G3; parotitis and1 .J64. 
X·ruy, in acute scro fibrinous pleurisy, 

659; in rineurism of thorac ic aorta,856; 
in cutaneous :irtinomycosis, 234; in de
layed resolution in pneumonia, 101; ir. 
diagnosis of ancurism, 850; in diagnosis 
of bronchiectasis, 627; in diagnosis of 
cirrhosis ventriculi, 48G; in diagnosis of 
comp ress ion myelitis, 961i in diagnosis 
of lll('cliastina l tumor, 674; in diagnosi~ 
of O'So phagf'a l cance r, 475; in diagnosi~ 
of <.esophagea l diverticula, 476; in diag 
nos is of pancrea ti c ca lcu li, 599; in diag· 
nosis of pulmonary t11berc11losis, 208; 
in (fotgnos is of pyelitis, 715; in diag· 
nosisof rena l calculus, 721; in leuko
plakia o ris, 46 1 i in lymphadenitis, 672; 
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in sporotriC'hosis, 2:l6; in tracheo-bron· 
t·hint adPuitis, 177; in treatment aw..l 
tlingnusi>i ()f lymphatism, 870j in t reat· 
ml'llL of C'xophih:.1l111ic goitre, 800; in 
tn .. ·alnwut of Jlodgkin's tliscase, 750; 
in treatuu.•nt of IC'profly, 151; io treat· 
ment of leuka•mia, 746; use of, in con· 
stipntion,54.G,54.6. 

y 

Yellow fever, tlnuria in, 680; definition of, 
356; diagnosis of, 360, 3Gl; et iology of, 
356, 357; hOC"matcmesis in, 507; h:emo· 
globinuria tluc to, 6:S3j jauntlice in, 
537; mode of t ransmission of, 357,358; 
morbid nnatomy of, :{58, 359; progno
s is of, 361; prophylaxis of, 361; symp· 
toms of, 359, 360; treatment of, 36 1~ 
362. 

and dilatation of Zinc, neuritis from, 1024. 
vo mitus in py- Zomothernpy, 228. 

pneurnaturia, 692. Zuckerkandl bodies, 863. 

(40) 

'fllE END 
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